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2 Introduction 

On the one hand, Research Infrastructures have a major impact on the development of scientific 
excellence and attractiveness in the European Research Area (ERA): they are of benefit to the scientific 
community by providing technical means for the implementation of experiments and also have an 
impact on the territory where they are located in. This impact can be in the areas of innovation, 
economic competitiveness as well as regional cohesion and integration, adding to the development of 
a knowledge-based economy. On the other hand, the development of Research Infrastructures 
requires time and specific strategies, since they are costly in terms of initial investment required as 
well as in terms of running costs. Therefore, the elaboration and implementation of a Research 
Infrastructure (RI) presents a set of challenges on different governing levels (from European to 
regional) that need to be addressed. These challenges are not only scientific, but also arise in the areas 
of finances, policy and diplomacy.  
 
The Upper Rhine region is an area with players that have a long-standing experience in cross-border 
cooperation. Academic networks and organisations such as “Eucor -The European Campus”1 and 
“TriRhenaTech”2 are well-established in the region, both in matter of higher education and research. 
They are connected with each other and with additional players in matter of technology transfer in the 
Trinational Metropolitan Region Upper Rhine. 
 
The RMTMO RI project “Strengthening Research Infrastructure in the Upper Rhine Metropolitan 
Region”, is in line with the dynamics with respect to Research and Innovation (R&I) established in the 
area. This project is co-funded by the European Regional Development Fund (ERDF) via the INTERREG 
Upper Rhine programme. It aims at enabling the implementation of a unique and innovative RI 
between universities and universities of applied sciences, which would be the first of its kind in the 
region. The project started in 2017 and is carried out by 14 universities and research institutions from 
Germany, France and Switzerland. 
 
The implementation of the actions and the publication of the concept study’s chapters were realised 
within the project by three working groups (WG). The WG Science, headed by the University of 
Strasbourg (UNISTRA), was in charge of (1) drawing up the inventory and mapping of existing research 
infrastructures and competences and (2) the consultation process with stakeholders from research. 
The WG Technology, headed by the Karlsruhe Institute of Technology (KIT), was responsible for (1) 
assessing the potential for technology transfer, (2) collecting information on industry trends and (3) 
getting feedback from business stakeholders. The WG Implementation, headed by the University of 
Freiburg, was in charge of (1) technical and procedural aspects of the project, (2) the governance and 
(3) setting the conditions and financial aspects for the LRI. 
 

 
Figure 1: Activities and milestones in the course of the project 

                                                 
1 www.eucor-uni.org  
2 www.trirhenatech.eu 

http://www.rmtmo-ri.eu/
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To achieve a better understanding of the potential of existing research infrastructure and its funding, 
the partners first clarified key terms. Within the RMTMO RI project a research infrastructure is defined 
according to the European Charter for Access to RIs and in the framework of ESFRI as: “facilities, 
resources or services used by the scientific community for research and innovation, including the main 
equipment or all instruments, collections, archives, scientific data or other tools essential to achieve 
excellence in research and innovation. These infrastructures may be 'single site', ‘virtual' or 
‘distributed’, depending on the location of their units”. 3 
 
Starting from this definition, the project members (1) analysed the concepts of research infrastructures 
in Germany, France and Switzerland, (2) identified the most important research infrastructures in 
these countries and (3) mapped out all existing RIs with entry points in the URR. The complete 
“Mapping” (cf. Figure 1, activity 1.1) is available on the project website (www.rmtmo-ri.eu). 
 
On this empirical basis, the consortium defined the thematic focus of research infrastructures for the 
further process of the project and decided on four large areas of research:  

 Life Sciences, e.g. molecular and cell biology, omics (genomics, metabolomics, etc.), 
epigenetics, medicinal chemistry; 

 Life Science Technologies, e.g. biomaterials, biophysics, medical technologies, translational 
medicine, bio- and medical technologies; 

 Key Enabling Technologies, e.g. micro- and nanoelectronics, nanotechnology, industrial bio-
technology, advanced materials, photonics and advanced manufacturing technologies; 

 High-performance Computing, e.g. supercomputers, digitalization, artificial intelligence. 
 

In a second step a more specific set of data were collect and used as a starting point to determine 
unique selling propositions and potentials for the URR in comparison to other regions that can serve 
as a means of positioning the research infrastructure scientifically and politically. The complete 
“Benchmark” (cf. Figure 1, activity 1.2) is available on the project website (www.rmtmo-ri.eu). 
 
In the third step, the perspectives in matter of science and research infrastructures (future thematic 
trends) were analysed. This included a brief citation analysis, followed by stakeholder interviews and 
stakeholder consultations with partners from science, industry and politics. The results led to the 
formulation of specific demands towards characteristics of an ideal RI in the URR from both a scientific 
and a business perspective. The complete “Prospective Study” (cf. Figure 1, activity 1.3) is available on 
the project website (www.rmtmo-ri.eu). 
 
The current contribution offers a conclusive and comprehensive report of the Impact Assessment,  
the Site visits, the newly developed Database and the final Scenario Planning (cf. Figure 1, activities  
1.4 - 3). The project results build the basis for a strategic road map to a joint research infrastructure in 
the Upper Rhine region. 

  

                                                 
3 https://ec.europa.eu/research/infrastructures/pdf/2016_charterforaccessto-ris.pdf 

http://www.rmtmo-ri.eu/
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3 Impact Assessment 

The studies finalised so far and published on the project website formed the basis for an impact 
assessment of the potential influence of a cross-border RI on research, the economy, the environment, 
and society in the URR. Although RIs are designed to support research needs, their impact goes beyond 
the production of scientific results and knowledge. RIs offer opportunities for innovation and market 
development, can attract investments and contribute broadly to socio-economic development. 
 
In preparation for the impact assessment the project consortium decided to concentrate on  
4 Scenarios that reflect different research infrastructure developments:  

1. One new big single-site building (one-site; the building doesn’t have to be at an existing 
University location) 

2. One new central building plus small modular hubs at other locations (distributed) 
3. Existing small hubs (e. g. Core facilities) at the partner’s institutions reorganised as a new 

distributed RI 
4. New smaller buildings at the partner’s institutions without a centralisation (distributed) 

 
The impact assessment study assumes four major tasks: 

 Reviewing region-specific and economic conditions in the Upper Rhine Region and its existing 
scientific and industrial environment.  

 Providing a theory-based approach to identify the potential impacts of new research 
infrastructures. 

 Describing the potential effects of a new research infrastructure in relation to previous 
empirical studies (indicator-based approach) 

 Discussion of the 4 pre-selected scenarios. Due to the limited timeframe of the project and the 
selection of a scenario not yet established, the main advantages and disadvantages of each 
scenario were discussed and related to the theory of change. The approach is based on recent 
studies, benchmark research infrastructures, and conducted interviews. 

3.1 Economic structure of the Upper Rhine Region 

The URR is located near the adjoining borders of France, Germany and Switzerland and consists of the 
four sub-regions Alsace, Southern Rhineland-Palatinate, Baden and North-west Switzerland. The 
region covers 21,500 km² and has a population of almost 6m people. It is mostly characterised by rural 
areas, which are complemented by a dense network of cities. Due to the international character of the 
Upper Rhine as a shared living and working area, a continuous improvement of the mutual 
understanding, common culture and economic interaction is of high importance. 
 
Figure 2 illustrates that the high-tech and medium high-tech manufacturing sectors in particular are 
dominant in the URR. Especially the localisation quotient for the high-tech manufacturing sector (e.g. 
pharmaceutical, computer, electronic and optical products) hints at strong specialisation. 10.6 % of the 
labour force in the high-tech manufacturing sector in the three countries is working in the URR. The 
second highest share is displayed by the medium high-tech sector (e.g. manufacturing of chemical 
products, of electrical equipment, of machinery, of motor vehicles and medical and dental 
instruments) with 8.3 %.  
 
 

http://www.rmtmo-ri.eu/
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Figure 2: Bubble chart URR 

(Source: Prognos AG, based on data from Eurostat) 

3.2 Theory of change 

A Theory of change was used to evaluate the project in its early conceptual stages. The ways and 

mechanisms that connect activities, objectives and outcomes within Theory of Change are illustrated 

in Figure 3 below. 

 

Figure 3: Theory of change by Prognos AG 
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From a long-term perspective, research infrastructures are often the starting point for establishing a 
creative and innovative environment. Depending on size, the research profile and other factors, they 
can become a landmark for internationally renowned research. Companies in the area benefit from a 
highly qualified work force and, due to indirect and induced economic effects, jobs will also be created 
in business sectors which are not directly related to the research infrastructure. In sum, research 
infrastructures can have positive long-term effects such as increased regional economic activities, 
increased social capital or, in the case of the URR, increased cross-border collaborations. 

3.3 Socio-economic impact of the RI 

In order to investigate the socio-economic impact of (newly created) research infrastructures, the 

impact channels described have to be operationalised. As noted by the OECD (2019) 4, this task is highly 
challenging. For example, various types of impact may be indirect and may also interact, which makes 
it difficult to attribute socio-economic effects to the research infrastructure directly. The potential 
types of impact are also time-critical, non-linear and cumulative. Based on Figure 3, the subsequent 
core categories to measure the outcomes and impacts of new research infrastructures can be defined 
(cf. Table 1). 

 

Outcome category Indicator(s) 

Attraction of highly qualified 
(foreign) R&D personnel 

 Number of (international) PhD students and R&D personnel 
 Number of (international) professors 

Capacity building 
 Number of courses 
 Number of (international) students 
 Number of graduates 

Knowledge accumulation 

 Number of scientific publications 
 Number of co-authorships with foreign institutes 
 Number of received citations  
 Number of patents 
 Number of (scientific) users in the RI 
 Amount of received R&D third-party funds 
 Degree of capacity utilisation 

Cross-border and industry 
collaboration (knowledge 
accumulation and transfer) 

 Number of (international) public-private collaborations/ projects 
 Number of industrial users in the RI 
 Amount of received R&D third-party funds from industry 
 Number of spin-offs 
 Number of start-ups 

Innovative culture and prestige 
 Number of occurrences in newspapers, journals and TV 
 Number of scientific conferences 

Economic growth 
 GDP 
 Gross value-added 

Direct/indirect non-scientific 
employment 

 Number of newly created jobs (architecture, legal services, construction 
sector, administration, consultancy) 

Social outcomes 
 Energy consumption 
 Gender distribution of the employed personnel in the RI 

Table 1: Indicators to measure the socio-economic impact if research infrastructures by Prognos AG 

 

                                                 
4 https://doi.org/10.1787/3ffee43b-en 

http://www.rmtmo-ri.eu/
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As no decision has yet been taken on how exactly a new infrastructure will look like, it is not yet 

possible to quantify the socio-economic effects of the planned infrastructure. 

3.4 Advantages and Disadvantages of the 4 pre-selected scenarios 

The potential advantages and disadvantages of each scenario were discussed on the basis of the 
project results (e.g. Benchmark), interviews and assessment standards defined by the EU. On the one 
hand, this includes benefits like an increase in cross-border collaboration, a high (international) 
visibility or sharing available resources. On the other hand, it also addresses the costs for constructing 
and running the RI (cf. Table 2). The valuation of the listed advantages and disadvantages is built on 
conclusions by analogy rather than on hard facts. Considering that not all expectations and ideas of 
the project partners could be taken into account, some of the listed advantageous and 
disadvantageous may become less or more important when the scenarios are further defined.  

 

 

Table 2: Selection of (dis-)advantages of the 4 Scenarios by Prognos AG 

3.5 Conclusions 

The URR displays a unique trinational nature and exhibits a set of promising conditions to address 
multiple future challenges and sustain economic prosperity for its inhabitants. The existence of several 
universities, colleges and non-university research institutes emphasizes the sound academic and 
research infrastructure. Simultaneously, the region is highly specialised in the manufacturing industry. 
 
At this early concept phase of the project, scenario 2 seems to meet most of the requested criteria for 
a new research infrastructure in the UUR (cf. Table 2). A centralised building will support the visibility 
of the project and facilitate and streamline administration processes. In addition, the smaller 
decentralised hubs provide access on a day-to-day basis for the distributed research groups. However, 
the scenario seems to have the highest investment costs, as the infrastructure seems to be the most 
expensive one to build. 

  

http://www.rmtmo-ri.eu/
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4 Site visits 

4.1 Selected institutions 

The members of the Steering Committee decided to select the following 3 LRIs for the site visits: 

 Tyndall National Institute (Ireland)  
Focus: industry 
Tyndall is the only national institute in Ireland with substantial industry funding and companies 
are partially inhouse with dedicated space. 

 Janelia Research Campus (USA) 
Focus: multidisciplinary approach of one scientific field 
Janelia is mainly a lab so they try to do research with the least bureaucratic constraints 
(regarding structure and organisation). 

 European Molecular Biology Laboratory – EMBL (Germany) 
Focus: intergovernmental organisation 
EMBL is an intergovernmental organisation established by ten founding countries and housed 
at six sites in Europe. 

4.2 Questionnaire for the site visits 

There were 4 main topics to be covered during the site visits: 

 Setup and history of the institution 
The RMTMO RI project aims at implementing an innovative research infrastructure in the 
cross-border region between France, Germany and Switzerland. This is the ultimate goal of a 
long process of designing a multidisciplinary collaborative scientific environment. As the 
project partners in the Upper Rhine Region try to induce such a process, it was interesting to 
find out how the process at the visited institution started, who pushed it further and who were 
the stakeholders involved. 

 Choice of research topics 
Furthermore, the institutions were asked how their scientific excellence evolved, how they 
had become the leading research institutes they are today, and if they had plans to develop 
new research branches in addition to the existing ones. 

 Long-term planning and strategy 
One major issue for large research infrastructures is the question of sustainability, as it is 
possible to receive funds for installing a new research infrastructure but almost impossible to 
get funding for upgrading or renovating existing infrastructures. Therefore, the institutions 
were asked about their strategies with respect to long-term planning for their research 
infrastructures and in general. 

 Cooperation with companies 
Another large area of interest was how cooperation with companies is organised. This touches 
upon questions of technology licensing, the services for SMEs and the concept of 
entrepreneurs in residence, for example. The project partners were interested to learn more 
about how the institutions set up these kinds of cooperation and what their experiences were 
over time. 

 
The coordinators and members of the WGs prepared a detailed questionnaire to collect all necessary 
and relevant information (Appendix 1).  

  

http://www.rmtmo-ri.eu/
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4.3 Summarised report and conclusions for the RMTMO RI-project 

4.3.1 Missions & Organization 

Tyndall: national public Irish institute for industrialization originally in the field of semi-conductors 
and more recently in the fields of micro-systems and photonics.  
 
Janelia: non-profit organization with private funding with integrated teams of biologists, 
computational scientists, and tool-builders who pursue a small number of scientific questions with 
potential for transformative impact. 
 
EMBL: inter-governmental organisation covering the whole spectrum of molecular biology. 
 
Common mission: Providing world-class research infrastructure and services in a specified area of 
expertise 

4.3.2 Management structure | Strategy 

Tyndall: Scientific advisory board from industry and academia + CEO | Development and 
technology innovation through excellence in research 
 
Janelia: Director reporting to the HHMI board of trustees (academia & private) | Selection of 
projects outside of classical scope of funding agencies 
 
EMBL: Council consists of representatives from member States | Looking for breakthrough ideas 
in order to create research teams  
 
RMTMO RI opportunities 

 Define the research topics with the partner institutions. 

 Foster ideas towards industry (Tyndall-like). 

 Promote long-term activities (10 to 15 years) on hot topics. 

4.3.3 Human Ressources  

Tyndall: 50% permanent staff, specific support from government for hiring of high level Professors, 
close interaction with University for PhD students 
 
Janelia: researchers on 6 years-contracts fully internally funded, independent from traditional 
research grant funding 
 
EMBL: all contracts (e.g. researchers, technicians, engineers) are temporary 2x5 years (except the 
permanent head and department services) 
 
RMTMO RI opportunities 

 Low turnover due to permanent positions for technical staff and permanent professors and 
researchers.  

 Deployment of associated professors. 

 Promote long-term topics (15 years). Provide 5-years contracts. 
 

http://www.rmtmo-ri.eu/
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4.3.4 Life-Cycle 

Common to Tyndall, Janelia & EMBL 

 Continuous evaluation of equipment required and renewal on the basis of a large annual 
budget  

 New tools development and/or close interactions with machine manufacturers 
 
RMTMO RI opportunities 

 Draw a management equipment plan and strategy supported by a significant recurrent funding 
level. 

 Focus on building new advanced tools and equipment. 

4.3.5 Funding 

Tyndall (450 employees):  30 M€,  
15% core funding, 15% industry, 40% EU projects (30% success!),  
30% national funding in competition. 

 
Janelia (800 employees):  300 M$,  

100% HHMI funding (no external funding allowed). 
 
EMBL (800 employees):  130 M€,  

47% member States contribution, 25% external grant funding,  
16% internal taxes, 12% other sources. 
 

RMTMO RI opportunities 

 Core funding from EU states 

 Competitive funding from EU grants (ESFRI,…) 

 Collaboration with industry 

4.3.6 Contact with other RI | public in general 

Tyndall: close contact with University and other national research centres (offers expertise). | 
Actions towards the general public are not well-developed.  
 
Janelia: In general, not open to contact with industry. Low interaction with Universities except for 
PhD supervision. | They share methods, results, and tools with the scientific community. 
 
EMBL: Low local integration. Individual international collaborations, no global strategy. | Open for 
making their science public. Acts as a training unit for foreign scientists.  
 
RMTMO RI opportunities 

 Strong contact with Universities, the Upper-Rhine Region and civil society. 

4.3.7 Contact with companies | Intellectual Property 

Tyndall: Hosting companies and contracts from regional & international companies attracted by 
University & Tyndall (Intel, Nvidia,…). Leading role of companies in research applications for several 
grants. | Low patenting activity, offering licence to industry, well-developed protection of visiting 
industries (sand-box).  
 

http://www.rmtmo-ri.eu/
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Janelia: No encouragement to do research and innovation with industry. |Open science. 
 
EMBL: Development of research tools in cooperation with industry, transfer, further development 
by industry and then sold. | Many patents with technology transfer towards companies.  
 
RMTMO RI opportunities 

 From fundamental research to end-user applications. 

 Role of companies in applications for research funding. 

4.3.8 Conclusions 

The presented international research infrastructures illustrate the manifold options to plan and 
develop a functioning research infrastructure. The examples show that the success of the projects 
does not necessarily depend on a distinct (organisational) structure. In fact, the infrastructures are 
very heterogeneous in several aspects. However, every research infrastructure has (a) unique 
selling point(s), a distinct thematic focus and an extensive (financial) scope that trigger research 
activities, cooperation between companies and academia, technology transfer and, finally, 
technological and economic growth in the hosting regions.  
 
RMTMO RI aims at 

Providing world-class research infrastructure and services in a specified area of expertise. 
 
Challenge: Networking in a multi-sites structure with a cross-border location 
 
Strengths:  

 From fundamental research to end-user applications 

 Based on collaborating universities with low turnover (permanent positions)  

 High density of research/industrial activities in the Upper-Rhine Region 

4.4 Basic considerations for the implementation of a joint RI as a result from the 

site visits 

A number of key issues emerge from the complex process of designing a joint research infrastructure. 
Findings from the site visits have shown the importance of addressing the following aspects:  
(1) Scientific quality and potential, (2) Relevance to the strategies of host institutions, (3) National and 
international relevance, (4) Open access and utilisation and (5) Feasibility and sustainability. 

4.4.1 Scientific quality and potential 

The joint RI should: 

 be of scientific significance,  

 enable frontier research, 

 provide added value at the national and international level, 

 be in constant use by excellent researchers and research groups, 

 participate in the training of researchers and students or is utilised for these purposes.  

  

http://www.rmtmo-ri.eu/
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4.4.2 Strategic relevance of the research infrastructure for the project partners 

Building and operating a research infrastructure requires a long-term commitment from all 
contributing institutions. Therefore, the strategies and priorities of the host institutions as well as 
national strategies need to be taken into account.  

4.4.3 National and global relevance 

This aspect relates to the added value the research infrastructure provides for the national and/or 
global research community, and how it contributes to the visibility, attractiveness and the future 
development of the research environment in the Upper Rhine Region. 

4.4.4 Open access and utilisation 

Principles defining a joint RI:  

 The research infrastructure should be accessible on a transnational level. Access may require 
the approval of a research plan and reasonable user fees as compensation for the 
maintenance, user support and other services. 

 The research infrastructure should have data policy that supports the Open Science concept, 
in which research methods, data and outcomes are all thoroughly documented and publicly 
accessible in an open manner. Therefore, the research infrastructure must have a data 
management plan that consists of information on data acquisition, computation, storage, 
and ownership of the data. 

 The research infrastructure must have clearly defined and well-established leadership and 
administrative structures, as well as adequate staff for the maintenance, services and user 
support of the research infrastructure. 

 The research infrastructure should monitor its utilisation rate. 

 The research infrastructure should demonstrate its contribution to teaching and training, e.g. 
provision of courses, professional guidance and science education. 

4.4.5 Feasibility and Sustainability  

The feasibility and sustainability of a joint research infrastructure has to be assessed on the basis 
of the technical, institutional (e.g. form of ownership, terms of use or membership) and staff-
related requirements of the facility. 
 
Ensuring sustainable funding during the whole lifecycle of the research infrastructure is essential, 
not only for the research infrastructure itself, but also for the user community at large. 

  

http://www.rmtmo-ri.eu/
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5 Digital Database 

One outcome of the RMTMO RI project is the implementation of a digital database that contributes to 
interlinking the core facilities located in the URR. This tool, developed by a service provider, should be 
the entry point for an RI search in the Upper Rhine region for researchers and companies. Users of the 
database will not need to register to use its functionalities. 
 
To foster the transnational collaboration between universities, colleges, non-university research 
institutes and industry the project consortium decided that the database should include all core 
facilities to which researchers in the Upper Rhine region have access. A core facility is an entity that 
provides services and expertise, which can be a Research Infrastructure itself or be part of a bigger 
Research Infrastructure.  
 
The database is open to all scientific domains and all RI categories. Nevertheless, the usage conditions 
and rules of each core facility must be observed. In a first step, relevant core facilities of the project 
partners were included to the database. It is also planned to add the RI of non-university research 
institutions (e.g. Fraunhofer, Institute Carnots). 
 
The content of the database is based, among others, on RIsources5 (a portal operated by the German 
Research Foundation) and a core facilities database from UNISTRA (updates on this database should 

be transferred automatically updated on the RMTMO RI). RIs registered on MERIL6 can not be included 
as planned. The MERIL project has ended and although the portal is still online, there will be no new 
or updated RI entries. The entries in the follow-up project CatRIS7 will be included if suitable.   

All entries contain the same information to enable a search function and a pre-selection of the content 
(Appendix 2 “Data model”). This includes:  

 RI - Name 

 Host Institution 

 Location 

 RI website 

 Scientific domain 

 RI category 

 Scientific Services 

 Scientific Equipment 

 Key words 

 Networks  
 
Access to the database will initially be realised via the project website (www.rmtmo-ri.eu). 
  

                                                 
5 https://risources.dfg.de/  
6 https://portal.meril.eu/meril/  
7 https://project.catris.eu/  

http://www.rmtmo-ri.eu/
https://risources.dfg.de/
https://portal.meril.eu/meril/
https://project.catris.eu/
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6 Scenario Planning 

The overall goal of the RMTMO RI project “Strengthening Research Infrastructure in the Upper Rhine 
Metropolitan Region” is to create a collaborative cross-border research environment by: 

 Extending existing and creating new technological platforms for supporting the research 
infrastructures in order to attain the highest European standards in the chosen scientific 
approach. 

 Creating a transdisciplinary environment, which encourages learning from other disciplines 
and networking with researchers from emerging technologies. 

 Taking into account the large number of RIs and existing networks. 

 Fostering economic competitiveness through public-private partnerships. 
 
The aim of the scenario planning is to identify the fundamental steps to create an excellent research 
infrastructure and network as the basis for the strategic road map. This includes (1) the scientific 
approach, (2) a decision on an RI organisation model, (3) an overview of possible costs and funding. 

6.1 Scientific focus 

When discussing the specific scientific approach the project consortium took into account all input 
from the published deliverables (Mapping, Benchmark, Prospective Study), the results from the site 
visits and impact assessment as well as the feedback from the scientific advisory board.  
 

Material Science turns out to be the common intersection regarding the scientific significance for 

 the project partners, 

 stakeholders from the industry and 

 the economic status in the URR. 

 

Material Science plays an important role in all 4 research profiles which were selected for the project 

as a result from the mapping: 

 LS & LST regarding medical technologies, bio economy and sustainability; 

 KET is the main focus including micro- and nanoelectronics, nanotechnology, industrial bio-
technology, advanced materials, photonics and advanced manufacturing technologies; 

 HPC regarding digitalization, data driven science and artificial intelligence under the umbrella 
of material science. 

 

The consultation of industry representatives in the course of the “Prospective Study” (cf. Figure 1, 
activity 1.3) revealed that the largest group of answers on trends in the next 10 to 15 years addresses 
issues of digitization, artificial intelligence and big data. The topics sensors, new materials, medical 
technologies and additive manufacturing were also mentioned.  
 
The impact assessment also revealed that both the high-tech manufacturing sector (e.g. 
pharmaceutical, computer, electronic and optical products) and the medium high-tech manufacturing 
sector (e.g. manufacturing of chemical products, of electrical equipment, of machinery, of motor 
vehicles and medical and dental instruments) are particularly dominant and specialised in the URR. 
 
Priorities within the focus “Material Science” 
The URR hosts numerous excellent research institutions in the area of materials sciences. The joint 
research infrastructure aims to realise the full potential of this cluster by further developing ground-
breaking research trends in the areas of functional, bioinspired, personalized and smart materials. 
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It combines research activities at the interface between biological and engineering research. Along the 
entire cycle of materials development digitalisation is a key for progress, requiring new approaches 
and toolsets, and covering topics including material property prediction, candidate screening, and 
accelerated testing. It also includes the entire production chain, from basic research to applied 
research, and the transfer of accumulated expertise to industry. The research on materials and the 
management of gathered research data will be supported using machine learning algorithms (AI) and 
big data infrastructure.  
 

Therefore, the scientific approach is a “research infrastructure for the next generation of materials, 
products and processes” that will become a focal point for functional, bioinspired, personalized and 
smart material sciences on the national and international level. The project partners are pursuing an 
integrated concept to overcome the so-called "valley of death" (the phase between research and 
innovation and the successful industrial application). 

 

Figure 4: Bridging the Valley of Death 
(Source: Adapted from L.M. Murphy & P.L. Edwards8) 

 
The scientific focus is substantially strengthened by: 

 excellence research clusters at the project partner institutions, 

 various collaborative projects, 

 already existing research infrastructure (e.g. core facilities) at the project partner institutions, 

 strategic cooperation with non-university research institutes (also within the framework of 
“Eucor -The European Campus”), 

 strong and successful application-oriented activities, industrial cooperation and active 
technology transfer. 

 
For the implementation process further strategic priorisation is needed to establish a common ground 
between the contributing institutions for a long-term commitment. 
  

                                                 
8 www.nrel.gov/docs/gen/fy03/34036.pdf  
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6.2 Decision on a scenario  

The RIs are implemented with different organisation models. In the course of the decision process for 
one out of the four pre-selected scenarios it became apparent that all project partners prefer the 
following scenario: 

“One new central building plus small modular hubs at other locations”. 
 
According to the ESFRI9 a distributed RI consists of a Central Hub and interlinked National Nodes. A 
distributed RI particularly needs to:  

i) have a unique specific name, legal status and a governance structure with clear 
responsibilities and reporting lines, including international supervisory and relevant external 
advisory bodies;  

ii) have legally binding attributions of coordination competences and resources to the Central 
Hub;  

iii) have a unique access policy and provide for a single point of access for all users with a support 
structure dedicated to optimise the access for the proposed research; 

iv) have a user programme absorbing a relevant fraction of the total capacity of the RI; 
v) identify and adopt measurable Key Performance Indicators addressing both excellence of 

scientific services and sustainability; 
vi) have a human resources policy adequate to guarantee the effective operation of the Central 

Hub supporting the research, users programme, education and training by equal opportunity 
hiring and secondments; 

vii) define a joint investment strategy aimed at strengthening the RI through the Nodes and the 
common/shared facilities. These features mark the difference of a RI with respect to a 
coordinated research network (international collaborations of fully independent research 
performing organizations). Nodes may be absorbed partially by the distributed RI while 
maintaining their national or institutional programmes, but the capacity and amount of 
resources engaged in the RI must be coordinated and managed by the Central Hub according 
to agreed statutes and common rules and procedures of the legal RI consortium. 

 
Building a new central building (a single-entry point, a “home base”, a science forum) with links to the 
different academic institutions as well as to policymakers, society and industry will help to create a 
collaborative cross-border research environment. Research does not take place in isolated settings 
anymore, but needs the dialogue. Therefore, the project partners wants to combine the central 
building with modular hubs at different locations to use the fully potential of the URR. 
 
The central building: 

 will be based in a major academic city and fully linked with all institutional partners, 

 hosts the entire organisation of the infrastructure project, 

 contains the right balance of facilities: offices, modern meeting rooms and experimental 
grounds with technical support, 

 includes dedicated space for meeting and partnering of companies and scientists, 

 offers partnering events on particular topics of research, or on particular questions set by 
companies (“Science days”), 

 includes space for start-ups and spin-offs, 

 supports access to the different campus facilities and infrastructures of the partner 
institutions, 

 provides training courses in the field of activities, 

                                                 
9 http://roadmap2018.esfri.eu/strategy-report/ 
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 provides a structured digital network to facilitate access to resources and technical means, 

 provides links with policymakers, research institutions and local industry networks, 

 will be supported by a small number of skilled trilingual (English, French, German) staff trained 
and experienced in the required areas (international project coordination and management, 
communication, IP, information systems), 

 takes over the promotion of the RI to increase the RI’s visibility on the international stage. 
 
The modular hubs: 

 can be based on existing facilities, 

 are fully linked with the central node, 

 enable accessing the potential of the entire region, 

 allow all partners to bring in their particular strengths in the research topic and their state-of-
the-art technologies. 

 
Detailed and transparent information about the RI (central node and hubs) should be offered in a single 
place (e.g. own website). This includes services, access policy and procedures, data management 
policy, costs, expenses, contractual obligations, health, safety & environment rules, rights in terms of 
intellectual property and the available equipment. 
 
While building the strategic roadmap in a first step the project, partners will decide on the modular 
hubs to foster collaboration activities for a smooth transition into the construction phase of the central 
hub. This way the RI benefits from the early start of research activities to identify concrete user needs 
for the central hub and reducing the number of adaptations in later phases.  

6.3 Costs and funding 

The development of research infrastructures involves several phases, from ideas, concept 
development, and planning to construction and operation. These phases have different financing 
needs. The specific expenses include the following costs during the whole lifecycle of the RI: 

 Planning costs/investment costs 

 Construction/building (incl. manpower)  

 Acquisition of real estate  

 Special technical equipment  

 Supply/construction of devices and equipment  

 Operating costs 

 Personnel costs (e.g. operation, maintenance, user support)  

 Material costs (incl. membership fees or other payment of contributions to organisations)  

 Costs of running the premises (rent, electricity)  

 Further investments (replacement purchases) required to keep the research infrastructure 
and equipment at an adequate level of function, reflecting the state-of-the-art 

 
To ensure that long-term RI needs are met, different types of support and financing are necessary. 
From the perspective of a functional research infrastructure, relevant types of funding include:  

 planning grants for design studies and planning of construction or collaboration, 

 grants for investing in equipment or databases, used to construct national or international 
research infrastructures or a single research infrastructure that is nationally accessible, 

 grants for operational costs of maintaining the operation in the long term. 
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Funding opportunities in Research Infrastructures 

 EU funding: 

 Horizon 202010 including the InnovFin11 funding scheme supported by the EIB group 

 European Fund for Regional Development (ERDF)12 (e.g. via the INTERREG Upper Rhine 
programme) 

 European Structural and Investment Funds (ESI Funds)13 

 the European Fund for strategic Investments 14 

 National funding France, Germany and Switzerland: 

 There is no contribution of national programmes and research infrastructure are funded 
only with operational programmes. 

 The national roadmaps do not provide guaranteed funding for selected projects but 
indicated a clear political will of the Ministries to fund some of the projects. 

 The commitment of stakeholders is a general pillar of RIs sustainability. At the national level 
of a distributed RI, regional investment is also important for financial stability. Another task is 
to find the best way to interact with local industry, since engaging with industry will then 
benefit the RI in the form of regional investment or contribute in another way to reaching the 
RIs societal or innovation goals.  

 Policymakers – both at the European and the national level – could help improving the visibility 
and accessibility of the RI on European and international scales by, for example, providing 
more financial incentives to researchers to actually use RIs, but also highlighting the RI in the 
national research agendas, and performing educational work by explaining why an RI’s use 
may be more beneficial than buying specialised equipment and performing the research 
inhouse only.  

 
A well-designed funding plan is important for the long-term design of a research infrastructure. For 
the further implementation process, all costs should be detailed explicitly as well as the associated 
sources of possible funds. Limiting factors, which make harmonisation and long-term financial planning 
challenging, are (1) the imbalance between available funding resources and needed investments for 
RIs and (2) the tri-national character of the project. 

7 Conclusion 

After three years of implementing the RMTMO RI project, the project partners come to the following 
conclusions: 

Firstly, RMTMO RI enabled the identification of the core facilities and RIs located in the URR. The 
project database does not only increase their visibility, but it also contributes to their interlinking on 
the territory, creating a “breeding ground” for scientific collaborations and the development of 
expertise in the region. The update of this tool will be a crucial issue in order to show the evolution of 
the expertise and of the services provided. 
 
Secondly, the studies and analyses implemented in the framework of the project lead to a future RI 
with the following concept for an outstanding collaborative cross-border research environment: 
  

                                                 
10 https://ec.europa.eu/info/funding-tenders_en 
11 https://www.eib.org/en/products/blending/innovfin/index.htm 
12 https://ec.europa.eu/regional_policy/en/funding/erdf/ 
13 https://ec.europa.eu/regional_policy/en/policy/what/investment-policy/ 
14 https://www.eib.org/en/efsi/index.htm 
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„Upper Rhine Science Factory – 
Research Infrastructure for the next generation of materials, 

products and processes” 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
The next step in the course of implementation would be to start the roadmapping process and contract 
an external service provider to create a concept study for the selected scenario. 
 
Finally, the project enabled the projects partners as well as the stakeholders to meet and exchange on 
their background, expertise and issues, which has a crucial added value for exchanges in the current 
project and for further collaborations. This led for example to the statement that knowledge and 
technology transfer needed to be better coordinated in the URR and resulted in the Interreg project 
“KTUR – Knowledge Transfer in the Upper Rhine region”, which actually brings together the partners 
of RMTMO RI on another topic. 
 
These conclusions show the promising outcomes of this project for strengthening RIs in the URR in 
matter of: 

 interlinking the scientific expertise, 

 further development of the territory’s scientific strengths and  

 supporting further collaborations between the project partners. 
  

Central building in a major 
academic city in the URR 

Modular hub 
at partner 
institution 

Modular hub 
at partner 
institution 

Modular hub 
at partner 
institution 

Modular hub  
at partner 
institution 
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8 Appendix 

8.1 Appendix 1: Questionnaire for Research Infrastructures 

A. Mission and unique selling point 

- How did the RI start and evolve? 

- How did the mission of the RI emerge? Was it something very new at that time? Did it evolve? 

- What is the unique selling point of the RI today? 

- Location and buildings:  Is there a mix with companies? Is there a museum enabling a connection 

with the citizens? How did you develop?) 

B. Organization/ management structure/ strategy 

- Who are the stakeholders of the RI (public, private)? 

- What is your relationship to universities or schools?  

- How is the organizational structure of the RI (advisory board, managers etc.)? 

- Are you an association of individual groups or do you have a common aimed platform? 

- Who determines the agenda and the strategy? (political independence, stakeholders) 

- What is the selection process of the scientific topics? Who determines the research agenda? 

- Is there an evaluation process of the RIs work, similar to the evaluation process within Helmholtz 

(POF-Evaluation)? 

C. Life-Cycle-Management of RI 

- How does the RI decide on which RI to invest in? Is there a benchmarking process or does it 

“follow the money givers”? 

- Who is deciding on the strategic plan? Is there an advisory board or external reviewers? How is 

the autonomy compared to the nearby universities? 

- How do you ensure state-of-the-art equipment in your RI? How do you ensure the long-term 

functioning of the RI? 

- What are your recommendations for dealing with Open science? 

- What is the selection process for the equipment of the support teams’ facilities? 

- Do you develop the cutting-edge technologies with companies or do you make them by yourself 

by recruiting? 

D. Funding 

- How is the RI financed in general? Share of public and private funds? And which impact on its 

work does the type of financing have/not have?  

- What is the RI´s business model? How do you “deliver economic impact”?  

- Does the RI have a “business model”?  

- Do you need to report on your use of the money? How do you report it? 

- Where do the academic partners come from? 

- What kind of research do you mainly cooperate with? 

- Do you have seed-money for start-ups? 

- Do you have maturation funding for projects? 
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E. Contact to other RI/ the public in general 

- Do you have strategic partnerships/networks with others RIs? 

- How is communication towards the public organized within the RI? 

- Do you have a specific policy concerning the community? (strategies to meet the needs of the 

community) 

F.  Contact to firms 

- How are projects with companies financed / funded? 

- How is industry encouraged to do research & innovation with? 

- How does the interaction with companies and the RI work? Is there a single department (one-

stop-shop) that handles all requests in all domains? 

- Where in the supply chain does the industry come from?  

- Where do the industry partners geographically come from? 

- What is the share of large enterprises and SMEs? 

- Does a standard/standardized contract exist for such interaction? 

- For what kind of research do you mainly cooperate with the industry- fundamental research or 

applied research? And what is the balance of such services. 

- How does the RI deal with demands for “proof of concept” to overcome the valley of death and 

who pays for such research (e.g. through innovation vouchers)? How are smaller projects to 

reach a proof of concept / short feasibility studies with industry partners as a basis to decide 

about a possible larger collaboration funded?  

- Are there companies or their employees working in the RI? If yes, how does industry hosting 

work?  

- How do you set up the research support to the tool users? How do you review this support? 

(Fablabs? Or are the coworkers the users?) 

- Contacts with private companies for the cutting-edge technologies? For the development of new 

tools), do you have specific contracts for R&D programs? 

G. Intellectual Property  

- How does the RI deal with IP and confidentiality issues versus the need to publish peer-reviewed 

publications? 

- How do you avoid conflicts with firms and property? 

- Patent office: how is the protection of the discoveries organized? 

- How many invention disclosures and patent application per year? 

- How many granted patents or patent applications do you have in your portfolio? How do you 

deal with joint applications? 

- Is there any income based on IP that you can reinvest in R&D and in the infrastructure?  

H. Recruiting 

- How do you recruit people (researchers, technicians, other staff)? 

- Recruitment: how do you select the vising scientists?  

- What kinds of programs are offered? (are they free of charge?) 
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8.2 Appendix 2: RMTMO RI Data Model 

Field Name  Definition 

RI - Name Full name of the RI 

Host Institution Name of the University or research institution 

Location 

Physical location of the RI: 
- Name of the building/institute 
- Street address 
- Postal Code 
- City 
- Country 

RI website Link to the official RI website with contact information 

Scientific domain 

Pre-selected scientific domains (no free text): 
- Agriculture, Forestry, Horticulture and Veterinary Medicine 
- Construction Engineering and Architecture 
- Biology 
- Chemistry 
- Computer Science, Electrical and System Engineering 
- Humanities 
- Geosciences (including Geography) 
- Mechanical and Industrial Engineering 
- Materials Science and Engineering 
- Mathematics 
- Medicine 
- Physics 
- Social and Behavioural Science 
- Thermal Engineering/Process Engineering 

RI category 

Pre-selected RI catagory (no free text): 

- Agronomy, Forestry and Plant Breeding Centres 

- Analytical Facilities 

- Atmospheric Measurements Facilities 

- Biobanks including Seed banks 

- Bio-informatics Facilities 

- Biomedical Imaging Facilities 

- Chemical Libraries and Screening Facilities 

- Specialised Information Services 

- Research Archives 

- Research Libraries 

- Research data repositories 

- Research Vessels and Underwater Vehicles 

- Genomic, Transcriptomic, Proteomics and Metabolomics Facilities 

- High Performance Computing, Computer Centres 

- In situ Marine/Freshwater Observatories 

- Clinical Research Centers 

- Aerospace and Aerodynamics Research Facilities 

- Materials Synthesis and Testing Facilities 

- Micro- and Nanotechnology facilities 
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- Open-Access Repositories 

- Intense Light Sources 

- Extreme Conditions Facilities 

- Software repositories 

- Structural Biology Facilities 

- Intense Neutron Sources, Synchrotron Sources 

- Animal facilities 

- Translational Research Centers of Competence 

- University and institutional collections 

- Virtual research environments 

- Scientific Museums 

- Scientific special collections 

- Cell Culture or Virus Production Facilities 
 

Scientific Services Main types of services provided to use 

Scientific Equipment Main types of equipment available at the RI 

Key words One or more key words or concepts describing the RI 

Networks Links to networks the RIs is part of 
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