
This discussion paper was deliberated at the 6th meeting of the High-Tech Forum on September 30, 2020.
The leading members are responsible for the content: Prof. Dr. Dr. Andreas Barner, 
Prof. Dr. Katharina Hölzle, Prof. Dr. Hanna Krasnova and Prof. Johannes Vogel Ph.D.

Open Science and
Innovation 
A discussion paper from the High-Tech Forum*



High-Tech Forum   Open Science and Innovation 2

The number of researchers has never been greater than it is 
today. There have never been more scientific publications 
and the trend is rising.1,2 Many scientific findings, however, 
are disregarded and remain unexploited for society.3,4 There 
are many reasons for this: Databases and research results 
are not accessible or not prepared for socially relevant reuse; 
knowledge often remains hidden behind (pay)walls and 
fundamentally open management of knowledge is neither 
promoted nor rewarded in scientific practice.5 In addition, 
collaborations, transfer and spin-off activities frequently fail 
due to different interests in protection, legal uncertainties or 
lack of a suitable environment. 

At the same time, pressure on the international community 
to act is increasing. On the one hand, complex knowledge 
and innovations for coping with acute global crises must 
be available in the shortest time possible, such as for the 
COVID-19 pandemic.6 On the other hand, a large number 
of innovations are necessary to meet the challenges facing 
society. Promoting the transfer of ideas, knowledge and 
technology is therefore an important goal of the High-Tech 
Strategy 20257 and a requirement for the future innovation 
capacity and competitiveness of Germany and Europe. Vari-
ous approaches to open science and innovation already exist 
in our society and have shown their potential, for example in 
dealing with the COVID-19 pandemic, thus allowing them to 
be used as a blueprint for opening up processes in science and 
innovation:8 International collaboration, early and accessible 
publication of research results (preprints, open access) and 
the sharing of research data (open data) help to understand 
the virus and its consequences as quickly as possible and to 
develop therapies and vaccines in the long term.9 Intensive 
scientific communication helps to address people's questions 
and concerns and create understanding for the measures 
taken. The task now is to transfer the operating principles 
of a culture of openness into everyday practice so that we 
can address the grand societal challenges of our time. These 
include, for example, better linking global environmental 
data to combat climate change, the participation of citizens 
in the redesign of their living environment or the efficient 
exchange of machinery, soil and weather data in agriculture. 

This paper is the High-Tech Forum's way of emphasizing 
the opportunities that strategically opening up will offer 
for the German innovation system. The data pools from 
science, business and public administration should be made 
much more usable for society than has been the case so far. 
And conversely, the data from business and society could 
be made accessible for research. Involving different sources 
of knowledge for this is just as important as a sustainable 
cultural change towards openness with new skills and tasks 
in science. A new way of conducting science must make use 
of the digital opportunities for good scientific practice, emp-
loying them to strengthen the quality, efficient use of results, 
innovation orientation, transparency and inclusive acces-
sibility. The High-Tech Forum recommends leveraging this 
potential and setting appropriate incentives and framework 
conditions, particularly in funding policy and in the system 
of scientific careers and reputation. The requirements for this 
are a nationally coordinated approach to promoting open 
science and innovation as well as international networking 
and research partnerships.

Opening up is not an end in itself. It serves to leverage value 
creation potential, enable social benefit and strengthen con-
fidence in science and innovation. The aim is expressly not 
to disclose all innovation processes, but to strengthen open 
collaboration between science, business and civil society. 
Boundaries and risks must be considered. The principles of 
intellectual property protection and individual self-determi-
nation must be respected, and the one-way knowledge drain 
in international competition must be prevented. This forms 
the basis of opening up strategically (see box below): as open 
as possible, as protected as necessary.

In the following sections, the High-Tech Forum addresses the 
relevant fields of action and makes (short and medium-term) 
recommendations on how change may succeed with the help 
of research and innovation funding (section 2), the science 
system (section 3) and politics (section 4).

Change for an open culture of science and innovation

Opening up strategically: New potential at the interfaces between open science and innovation 
The terms "open science" and "open innovation" have different origins.10 Open science describes the effort to enable free access 
to scientific results, thus making them reusable (utilization aspect) and reproducible (quality aspect), for example by means of 
open data (free access to data), open access (free access to publications)11 or the application of FAIR principles12. Digital change 
not only increases the amount of data available and the speed at which data is generated in science, business and society alike. 
Digital technologies also enable different stakeholders to participate more widely in knowledge production. Open innovation 
approaches describe the purposeful (partial) opening up of innovation processes and entrepreneurial R&D activities (innova-
tion as an open research and development process).13 External sources of innovation are incorporated in the process (e.g. via 
crowdsourcing, outside-in processes) and own ideas are offered on the market (e.g. via licenses; inside-out processes). The 
interfaces between both approaches can be found where research results are applied for social benefit and where a culture of 
collaboration is practiced. The High-Tech Forum's recommendations concentrate on these interfaces and are based on a stra-
tegic understanding of openness. Strategically opening up thus means consciously considering and purposefully planning the 
integration of outflow of knowledge for parts of the value creation process in order to leverage potential. It takes into account 
and explores both opportunities and potential as well as boundaries and protected areas. 



High-Tech Forum   Open Science and Innovation 3

Data, research and innovation with and for society

Open science and innovation improve the availability of knowledge, but at the same time they 
also enable social participation.14 Broad participation of society in the innovation process and a 
mutual exchange of knowledge should increasingly be promoted politically to co-develop new 
solutions and to increase confidence in a democratic knowledge society.

Strengthen society's involvement and participation: 
For some years, citizens' interest and participation in research 
and innovation has been growing.15 A wide range of different 
approaches make it possible to include citizens' knowledge 
and perspectives:16 citizens' dialogues, co-creation (e.g. ha-
ckathons), crowd science17, participatory or transdisciplinary 
research and citizen science. Among other things, the aims 
are a better user-centered approach and scientific literacy as 
well as strengthening of the citizens' political commitment.18 
So far, approaches to participation can be found in various 
forms, for example in participatory urban design (e.g. "Open 
LabNet"19 in Halle), in nature conservation projects (e.g. "Ber-
linAir NO2-Atlas"20), in health studies (e.g. "Migraine radar"21) 
and in pandemic research (e.g. "Corona Archive"22). 

The participation of society in science and innovation is 
already being promoted politically in Germany and the EU.23 
The High-Tech Forum recommends that participation in the 
German research system should be further promoted, eva-
luated and sufficiently funded. 

The understanding of participation must go well beyond 
scientific communication. Rather, it must be promoted at 
all levels of knowledge production in order to open up the 

Fig.: Overview of this discussion paper's recommendations.

potential for value creation: by identifying research questi-
ons, designing the research process, analysis, and developing 
innovation and business models (citizen innovation, e.g. the 
"Civic Innovation Challenge" of the National Science Founda-
tion24). This could be implemented by integrating the various 
groups in calls for proposals, e.g. in the case of interdiscipli-
nary research on artificial intelligence (AI).

Participation can work via stronger collaboration between 
science and schools (e.g. "plastic pirates25" or "ring-a-scien-
tist26"), via events with a high public profile or via the creation 
of dialogue-oriented spaces in which participatory innova-
tion formats can be tested, e.g. in collaboration with civil 
society platforms, science shops, libraries and museums but 
also with doctors' surgeries, associations or the media. Digital 
communication and platforms are promising for opening up 
more widely and easier networking between citizens and re-
searchers. However, they have to be implemented with a view 
to non-discriminatory access and clear rules on the handling 
of personal data (e.g. in the medical and health sector or 
when working with students).

Potential for innovation 
and value creation at 

the interfaces between open 
science and society

Openness in the science system

•  Further develop organizational culture and HR policy
• Extend incentive mechanisms
• Integrate skills development for openness and 
 collaboration in education and training

How can open science and innovation contribute 
to meeting social challenges? Data, research and innovation with 

and for society

• Strengthen society‘s involvement and participation
• Promote research by opening up company and 
 administrative data
• Make better use of research results
• Establish an open and agile funding architecture

Political framework conditions and 
infrastructures

• Draft a national agenda
• Emphasize international collaboration
• Stimulate networking and infrastructures
• Develop new protection and utilization concepts
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The participation formats and research approaches must be 
further developed and continuously improved. To this end, 
accompanying research and evaluation must be promoted in 
order to understand to what extent more active participation 
can contribute to innovative and needs-based solutions, and 
strengthen confidence in science and empowerment. In this 
sense, it is also important to involve citizens or other civil-so-
ciety stakeholders more frequently in evaluations and moni-
toring bodies (e.g. advisory boards) and accordingly to reopen 
the debate on assessment standards. Research publications 
should identify the contribution of social stakeholders (di-
versity criterion) to increase the visibility and appreciation of 
the (transfer) performance of participatory formats. This then 
also enables database queries, e.g. with regard to evaluations. 

Strategically opening up research and innovation also requi-
res that questions of data quality and ethics be discussed in a 
context-specific manner and that new standards be defined 
if necessary. In addition, practice-oriented advisory services 
(e.g. at universities or chambers of industry and commerce) 
and new communication channels should be established 
to meet the need for advice on implementing participatory 
research and innovation projects and to share best practices 
(e.g. SciStarter27).

Promote research by opening up company and administrative 
data: Companies and public authorities possess large quanti-
ties of data that are extremely valuable for research, e.g. mo-
bility data, environmental data or data from agriculture and 
forestry for climate change research. Particularly with regard 
to the analysis and collection of big data and related innova-
tions, individual companies have strong research approaches 
and even advantages over public science. We should not com-
plain about this but make productive use of it. To make these 
data treasures accessible for research purposes, however, we 
need to overcome a number of hurdles. For example, there 
is a lack of incentives, infrastructures and knowledge in the 
scientific community, business and public institutions for the 
utilization of these data.

In these digitalized times, data is a key competitive factor for 
companies and is increasingly seen as an intangible asset.28 
As a result, economic and also legal reasons often oppose the 
opening up and transfer of such data. The recommendations 
of the Data Ethics Commission regarding controlled opening 
up of personal and non-personal data for research purposes, 
weighing up the different interests, are highly relevant here 
(e.g. development of anonymization standards29).

In Germany, the potential of open data is still used and 
communicated too little. In addition to knowledge gains 
in science, companies also have great opportunities which 
are the result of private-public cooperation projects. One 
example of this is the Structural Genomics Consortium30 in 
which international companies and research establishments 
share information and cooperate in new areas of human bio-
logy and drug research. There are a number of cooperation 
projects which are supported by science and companies – yet 
it is striking that they are frequently initiated in the Anglo-
Saxon region and then partners from Germany join in. One 
goal ought to be that of also launching such initiatives from 

Germany. The High-Tech Forum addressed the structure and 
framework conditions of new, data-based business models in 
the discussion paper "The Future of Value Creation".31

 
Research and innovation funding should support the esta-
blishment of new partnerships and protected (digital and 
physical) spaces where private and public sector stakeholders 
can open up their databases while at the same time respec-
ting applicable data protection law, including in international 
research contexts. The use of intermediaries29,32, e.g. public 
data trusts or data cooperatives, should be examined and, if 
necessary, tested. These activities should be supported (e.g. 
via funding programs or licensing models) to incentivize the 
processing and controlled opening up of appropriate data-
bases in companies. The state should lead the way here as a 
model for a culture and practice of controlled opening up. 
Relevant data should be published across all federal states and 
in compliance with data protection regulations via the "gov-
data.de"33 portal. The High-Tech Forum also recommends 
establishing government data donations as part of research 
promotion (instead of exclusively financial funding).

Make better use of research results: Compared to leading 
innovation locations, Germany often fails to translate the 
excellent basic research into an economic use. The "Valley 
of Death"34 – the gap between publicly funded basic research 
and economic use – is one of the central structural obstacles 
to successful technology transfer. The low availability of ven-
ture capital for science-based start-ups, but also a rigid legal 
framework and an inadequate start-up culture, are obstacles 
to knowledge and technology transfer.35

The division of labor between university and non-univer-
sity research establishments (including basic and applied 
research) is considered a strength of the German innovation 
system. In the context of a transfer value creation chain, an 
independent body may identify where more openness and 
transfer would be needed. To this end, it is necessary to iden-
tify concrete transfer points and cooperation models in order 
to improve technology transfer and the spin-off rate in the 
German innovation system. 

With a view to a more efficient alliance and a stronger ex-
change between business and academia, we should develop 
new incentives for cooperation between universities and 
companies which leverage state-funded programs with a 
clear application orientation. The percentage of third-party 
funding for research projects from the commercial sector is 
in fact falling continuously at universities (26.2 percent, 2006; 
18.6 percent, 2018).36

In addition, employees in universities and research establish-
ments should be enabled – at least temporarily – to use part 
of their working time for start-up activities and thus further 
develop or commercialize their research results (cf. USA37). 
To implement higher spin-off rates, these would have to be 
weighted more heavily as success indicators and stronger 
financial incentives would have to be provided. 

Finally, instruments for knowledge and technology transfer 
that already exist should be applied on a broad basis accor-
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ding to needs. This includes the implementation of living or 
open innovation labs as experimental spaces for business and 
research partners, where prototypes and standardized met-
hods can be co-developed and tested (e.g. smart city applicati-
ons). Transfer centers and transfer scouts should be evaluated 
according to whether they, as intermediaries and regional ex-
perts, network the relevant competences, infrastructures and 
sources of capital with each other (e.g. "Innovation Hub 13"38). 

Establish an open and agile funding architecture: Public 
innovation funding and its formats frequently target specific 
social challenges already. This is to be welcomed in terms of 
research relevance and benefit to society. The path to prob-
lem solving, however, must be more dynamic, i.e. more agile, 
as already recommended by the High-Tech Forum.39 

To encourage more openness and social participation in 
research and innovation, appropriate requirements and 
criteria in the funding programs and the award process need 
to take these aspects into account (e.g. consideration of the 
increased effort required to coordinate different stakeholders 
or by integrating open innovation in science modules40). The 

utilization of non-academic data from business and public 
administration should be explicitly addressed in funding 
programs and supported with resources. 

In addition, the possibility of dynamic redirection in the 
event of new findings or even in the event of failure and a 
culture of error in research funding should be more widely 
accepted and acknowledged. This requires freedom, also 
with collaborations, and trial phases for unconventional and 
open-ended research ideas (e.g. the Volkswagen Foundation's 
funding program "Experiment! – In search of bold research 
ideas"41 or the Federal Government's "WirVsVirus" hackat-
hon42). Experience with these practical examples or with 
failed projects should be processed and possibly transferred 
to other public funding programs. 

A funding logic which relies on iteration, testing and read-
justment further requires appropriate legal and financial 
framework conditions. The funding and budgetary law of the 
research funders should be examined and further developed 
to this effect. This could be done, for example, along a selec-
ted funding guideline using a regulatory sandbox 43.

Further develop organizational culture and HR policy in sci-
ence: At universities and science organizations, the employ-
ment structures, scientific success models and career paths 
are not conducive to open data handling or cross-departmen-
tal collaboration. Internal competitive pressure, fixed-term 
employment contracts and thus high staff turnover, and 
uncertainties regarding quality assurance of the data as well 
as data protection concerns were identified as obstacles to 
transparency, openness and reuse of data.44,45,46

For an open culture of science and innovation, there must be 
a change in appreciation within science and its organizati-
ons with regard to opening up and transfer. Up to now, basic 
research has counted for more than applied research in the 
scientific reputation system, publications for more than a 
proof of concept of results or startup experience. What is 
essential for a cultural change in the relevant scientific estab-
lishments is the commitment and dedication of the manage-
ment levels (project leads, tenured professors, executive com-
mittees) to promote these activities and to set an example.

In principle, scientific careers should be made more flexible 
and open, both between scientific disciplines and in exchange 

with business, politics, public administration and media. This 
can be encouraged, for example, by establishing networks, 
mentoring programs or specific agreements between indivi-
dual organizations. Appointment criteria, the German law on 
fixed-term employment contracts in academia and funding 
project structures should consider and appreciate such inter-
disciplinary experience so that ideas can be pursued beyond 
traditional paths. The Mercator Science-Policy Fellowship Pro-
gram47 or the Journalist in Residence Fellowship of the Berlin 
Social Science Center48 are examples of exchange programs. 

The High-Tech Forum also recommends the creation of new 
job profiles in science between research and administration 
which promote the curation (as a requirement for re-use) 
and sharing of data and open collaboration formats. It would 
be conceivable here to set up intermediaries or catalysts, 
e.g. open data coordinators, data infrastructure managers 
or process supervisors for co-creation, who would provide 
expert services and assistance for researchers. For example, 
by calling for and funding the setting up of such positions, 
they could be institutionally anchored in the universities. It 
would be possible to form "data tandems" for faster transfer 
by creating complimentary positions on the company side. 

Openness in the science system

Existing structures of the German science system often stand in the way of an open approach 
to data, research results and partners, e.g. disciplinary boundaries, scientific success criteria and 
rigid career paths. In future, organizational structures and human resources policy must enable 
and promote greater openness and interdisciplinary collaboration. Activities in research and 
teaching that contribute to greater participation and opening up to the outside world should be 
perceived positively and encouraged. This also means that these activities and skills are conside-
red in the system of scientific careers and reputations. Ultimately, we need to lay the foundations 
for a more open culture of knowledge, innovation and data in education and training.
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The new profiles have to be professionalized and streng-
thened by appropriate remuneration, human resources 
development, training opportunities and anchoring in the 
organizational structure (e.g. in libraries). 

Extend incentive structures in science: Many scientists are 
already engaged in exchange and dialogue with stakeholders 
from (civil) society and business. Current incentive systems 
in the scientific community, however, do not adequately 
identify, promote and reward such commitment. 

The High-Tech Forum therefore recommends introducing 
alternative indicators and considering appropriate activities 
(such as publications in freely accessible formats, publication 
of data sets, replication studies) in framework agreements, 
such as the Pact for Research and Innovation and the state 
laws on higher education, to acknowledge this commitment 
and make it measurable.49,50 The established indicators should 
be further developed to take account of openness in all pha-
ses of research. In particular, there should be recognition for 
achievements in science communication, active involvement 
of society in research and teaching, technology and know-
ledge transfer. Such indicators are important, particularly 
in performance appraisals of scientists and performance-re-
lated pay but also in university appointment procedures and 
for assessing the scientific excellence of universities. This 
would have to be linked to offerings for further education, 
mentoring, networking and financial support (such as in the 

Wikimedia Fellows Program promoting Free Knowledge51 

or in the Lab for Open Innovation in Science of the Ludwig 
Boltzmann Society52).

The positive perception and acknowledgement of open 
science can also be promoted by awarding distinctions and 
prizes for exemplary research institutions and projects (e.g. 
prize for co-creative research). 

Integrate skills development for openness and collaboration 
in education and training: A culture of open science and inno-
vation needs open people and mindsets. At present, however, 
the practices of open science and participatory research 
are insufficiently communicated in degree courses and in 
scientific qualification programs. They should be offered as 
educational modules in master's degrees and form part of 
continuing education and training courses in science. They 
should also be subject to continuous further development. 

The priority areas of data literacy, communication skills and 
entrepreneurship must be integrated into education to a 
much greater extent than it is currently the case.53

Universities should develop more curriculum-based modules 
in which students, particularly those from research-oriented 
courses, can acquire and try out the skills of interdisciplinary 
exchange and communication with stakeholders from busi-
ness and society (e.g. innovation competitions). 

Political framework conditions and infrastructures for 
openness, networking and utilization

A culture of open science and innovation needs two things: a coordinated national program to 
promote open science and innovation, and trustworthy international (research) collaboration. 
To develop global solutions, Germany should assume its responsibility and provide the neces-
sary political framework, legal certainty and technical infrastructures. They are the basis of 
innovation ecosystem with which data and research processes (and not just publications or pa-
tents as end products) can be made available and brought together. A broader understanding of 
transfer also requires innovative utilization strategies and new ways of making ideas available 
while protecting intellectual property. 

Draft a national agenda for promoting open science and inno-
vation: The High-Tech Forum recommends that innovation 
policymakers develop a national, interministerial agenda to 
promote and disseminate open science and innovation. Some 
countries, such as France54, the Netherlands55 or Finland56, 
have already established national strategies or national 
coordinators for open science or are in the process of doing so 
(e.g. Austria57). To achieve the goals of the High-Tech Strategy 
2025, this agenda should combine open science and open 
innovation. Scientific institutions, companies, public ad-
ministration, politics and society should be jointly involved 
in their role as producers of data, knowledge and innovation. 
The key points could be measures for further developing an 
agile funding architecture, strengthening culture and com-
petencies for open science and innovation, networking and 

developing innovation ecosystems, and removing obstacles 
to cooperation, e.g. by revising the legal framework conditi-
ons and developing quality standards. 

In the interests of policy coherence, care must be taken to 
interlink the Federal Government's new data strategy58, the 
Federal Ministry of Education and Research's open access 
strategy59 and the digitalization plan for the Federal Admi-
nistration of the Federal Ministry of the Interior60, to disclose 
conflicting aims and avoid contradictions. Only a coordina-
ted strategic and interministerial approach with a coherent 
set of targets, measures and responsibilities will increase the 
impact of the various initiatives and visibility - also in the 
European area. 
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A clear program also requires central monitoring to ensure 
target achievement and coordinated networking of the stake-
holders involved. It should be examined how these tasks can 
be organized in a meaningful way.

Emphasize international collaboration: Open science and in-
novation should be understood as elements of foreign policy 
on innovation. Basic research, as the basis for subsequent 
applications and innovations, is well positioned and financed 
in Germany and Europe. The published results are usually 
available to users as a public good regardless of nationality 
and location. These standards should be strengthened in a 
global consensus, e.g. within the framework of the current 
UNESCO process61, so that there are no distortions of com-
petition due to different degrees of openness in international 
flows of knowledge. Here, Europe could become a driving 
force for international standards of open science and inno-
vation without giving up its own strengths in international 
competition. Against the background of geopolitical and 
technological competition, consideration should be given to 
how European interests can be better protected and represen-
ted internationally. 

The High-Tech Forum basically emphasizes the importance 
of cross-border, international cooperation for joint research 
data management (including the confidential storage and 
secure retrieval of data) and innovation development. 

Joint research successes (e.g. on the Sustainable Development 
Goals62), fairness and orientation towards the common good 
can only be achieved on the basis of a culture of openness 
and with international partnerships – including with count-
ries with less well-equipped resources and infrastructures.63 

Knowledge and technology partnerships with the global 
South in particular should be strengthened.

Stimulate networking and infrastructures: German inno-
vation policy should advocate stronger networking of data 
infrastructures and data strategies at national and interna-
tional level. A common European research and data space64,65 
is a requirement for the emergence of new knowledge and the 
resulting value creation benefits for Europe. The synergies 
and interfaces of the National Research Data Infrastructure 
(NFDI)66 and the European Open Science Cloud (EOSC) with 
the GAIA-X data infrastructure project should be appropria-
tely examined and used so that it is possible to develop and 
scale innovations from Europe. 

Germany should be involved in these projects and agree-
ments which are important for research policy on an equal 
footing. In addition to the discussion on technical standards, 
the High-Tech Forum recommends that legal issues and ethi-
cal standards for the responsible use of research data should 
also be discussed. This includes data protection issues in line 
with the requirements of the European Data Protection Basic 
Regulation, IT security, different utilization interests and 
equal access to research data and processes. Among other 
things, we should examine the understanding of open re-
search data and a mutual exchange between different regions 
of the world (e.g. between Germany and China).

In future at universities and research establishments, we 
must place even greater value on building up and main-
taining data infrastructures. At present, it is particularly 
difficult to finance the storage and curation of big data, which 
is created during research projects. Infrastructure projects 
must be set up on a long-term basis or, if evaluated well, be 
continued, independently of fixed-term project funds. This 
can be done, for example, via designated cost centers or fixed 
research costs.

Finally, it is also essential to promote the necessary technolo-
gy development for implementation of the FAIR principles11, 
in particular the findability, accessibility, interoperability and 
re-usability of data.

Develop new protection and utilization concepts: Existing 
ways of protecting intellectual property and utilizing in-
novations do not consider participatory and open research 
and development. Questions arise, such as "Where does 
knowledge worthy of protection emerge in participatory pro-
cesses and who is responsible for it?" or "How can we design 
proprietary business models based on open research?" 

Antitrust and regulatory questions often arise in cross-sec-
toral research and innovation consortia when involving busi-
ness partners. Furthermore, in business practice, concerns 
about industrial property rights and possible data misuse or 
violations of regulations prevent the sharing of data and ope-
ning up of innovation projects. Here, there is a need to better 
address uncertainties regarding legal responsibility and 
proprietary rights. One possibility would be to set up advice 
centers to pool legal expertise and develop case studies for 
typical problems. Greater freedom should also be granted in 
community and collaborative projects when sharing indust-
rial property rights among partners. Until now, the rights to 
utilize results have been shared equally between all partners, 
making it difficult to set up a company or commercialize the 
research results.

At university and non-university research establishments, 
implementing the non-profit and state aid law also sets 
strict limits when assigning infrastructures and protected 
knowledge. To a certain extent, this conflicts with opening 
up and transfer. For spin-offs and start-ups, the demand for 
customary market prices for the assignment constitutes a 
barrier, particularly in the initial phase when work on proto-
types is often still in progress. Success-based and longer-term 
remuneration opens up better development opportunities for 
spin-offs. Public institutions would participate in business 
success in the long term but without restricting start-ups 
with short-term costs. 

The patent rights system should be reviewed with regard to 
the following aspects: Data protection problems should be 
prevented and the introduction of a "pre-patent" (prelimina-
ry stage to the actual patent) should be examined. The pro-
cess of patent application procedures should be simplified, for 
example by providing different ways of applying for a patent, 
a more user-friendly application procedure, and accelerated 
procedures.



High-Tech Forum   Open Science and Innovation 8

Annex

References

National Science Board (2018): Science and Engineering Indicators 2018. 
Available at www.nsf.gov/statistics/2018/nsb20181/report/sections/
overview/research-publications | Last accessed on 12.08.2020.

Science and Technology Observatory (2019): Dynamics of scientific pro-
duction in the world, in Europe and in France, 2000-2016. Paris: Hcéres.

Chesbrough, H. W. (Pub.) (2019): Open Innovation Results. Going beyond 
the hype and getting down to business. Oxford: Oxford University Press.

Kuzev, P. (Pub.): Open Data. The benefits. Das volkswirt-schaftliche 
Potential für Deutschland. A study commissioned by the Konrad-Ade-
nauer-Stiftung e. V. Available at www.kas.de/de/einzeltitel/-/content/
open-data.-the-benefits1 | Last accessed on 20.08.2020.

Stall, S.; Yarmey, L.; Cutcher-Gershenfeld, J.; Hanson, B.; Lehnert, K.; 
Nosek, B.; Parsons, M.; Robinson, E.; Wyborn, L. (2019): Make scientific 
data FAIR. Available at www.nature.com/articles/d41586-019-01720-7 | 
Last accessed on 12.08.2020.

Fecher, B. (2020): Embracing complexity: COVID-19 is a case for academic 
collaboration and co-creation. Elephant in the Lab. Available at https://
doi.org/10.5281/zenodo.3712898 | Last accessed on 20.08.2020.

Federal Government (2018): Forschung und Innovation für die Men-
schen – Die Hightech-Strategie 2025 / Mission "Neue Quellen für neues 
Wissen". Available at www.hightech-strategie.de/de/hightech-strate-
gie-2025-1726.html | Last accessed on 13.08.2020.

Schmeja, S. (2020): Das Coronavirus und die Bedeutung einer offenen 
Wissenschaft. Available at blogs.tib.eu/wp/tib/2020/02/12/das-corona-
virus-und-die-bedeutung-einer-offenen-wissenschaft/ | Last accessed on 
12.08.2020. 

Apuzzo, M.; Kirkpatrick, D. D. (2020): Covid-19 changed how the world 
does science, together. New York Times. Available at www.nytimes.
com/2020/04/01/world/europe/coronavirus-science-research-coopera-
tion.html | Last accessed on 20.08.2020.

Beck, S.; et al. (2020): The Open Innovation in Science research field: a 
collaborative conceptualisation approach, Industry and Innovation. Avai-
lable at https://doi.org/ 10.1080/13662716.2020.1792274 | Last accessed 
on 20.08.2020.

Heise, C. (Pub.) (2018): Von Open Access zu Open Science: Zum Wandel 
digitaler Kulturen der wissenschaftlichen Kom-munikation. Lüneburg: 
meson press.

GO FAIR: FAIR Principles. Available at www.go-fair.org/fair-principles/ | 
Last accessed on 12.08.2020.

Chesbrough, H. W. (Pub.) (2003): Open innovation: The new imperative for 
creating and profiting from
technology. Boston: Harvard Business Press.

United Nations General Assembly (1966): International Covenant on Eco-
nomic, Social and Cultural Rights. Available at www.institut-fuer-men-
schenrechte.de/menschenrechtsinstrumente/vereinte-nationen/men-
schenrechtsabkommen/sozialpakt-icescr/ | Last accessed on 13.08.2020.
 
Wissenschaft im Dialog (2019): Wissenschaftsbarometer 2019. Available 
at www.wissenschaft-im-dia-log.de/projekte/wissenschaftsbarometer/
wissenschaftsbarometer-2019/ | Last accessed on 13.08.2020.

Irwin, A. (2018): No PhDs needed: How citizen science is transforming 
research. Available at www.nature.com/articles/d41586-018-07106-5 | 
Last accessed on 12.08.2020.

Franzoni, C.; Sauermann, H. (2014): Crowd science: The organization of 
scientific research in open collaborative projects. In: Research Policy, 43 
(1), 1–20.

Cornwell, M. L.; Campbell, L. M. (2012): Co-producing conservation and 
knowledge: Citizen-based sea turtle monitoring in North Carolina, USA. 
In: Social Studies of Science, 42 (1), 101–120.

Open LabNet. Available at openlab-halle.de/openlab-net-make-science | 
Last accessed on 12.08.2020.

BerlinAir NO2-Atlas. Available at no2-atlas.de/ | Last accessed on 
12.08.2020.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Migraine radar. Available at www.migraene-radar.de/ | Last accessed on 
12.08.2020.

Corona Archive. Available at https://coronarchiv.geschichte.uni-ham-
burg.de/projector/s/coronarchiv/page/willkommen | Last accessed on 
12.08.2020.

Green paper "Citizen Science Strategie 2020"; platform "Bürger schaffen 
Wissen"; EU Framework Programme "Science with and for Society" within 
the Research Framework Programme Horizon 2020; Open-Science-
Agenda of the EU Commission; Open Science Policy Platform of the EU 
Commission; Citizen Science Global Partnership.

National Science Foundation: Civic Innovation Challenge. Available at 
www.nsf.gov/funding/pgm_summ.jsp?pims_id=505728 | Last accessed 
on: 04.09.2020.

Plastikpiraten. Available at: https://bmbf-plastik.de/de/plastikpiraten | 
Letzter Zugriff
am 08.10.2020.

Ring-a-scientist. Available at: https://www.ring-a-scientist.org/modx/
de/ | Letzter Zugriff am 08.10.2020.

SciStarter. Available at https://scistarter.org/ | Last accessed on 
20.08.2020.

CDU/CSU parliamentary group in the German Bundestag (2020): Data 
strategy of the Federal Government. Position paper of the CDU/CSU 
parliamentary group in the German Bundestag. Resolution of 26 May 
2020. Available at www.cducsu.de/sites/default/files/2020-05/Positions-
papier_zur_Datenstrategie.pdf | Last accessed on 02.09.2020.

Federal Government Data Ethics Commission (2019): Expert report. 
Available at www.bmi.bund.de/SharedDocs/downloads/DE/publikatio-
nen/themen/it-digitalpolitik/gutachtendatenethikkommission.html | Last 
accessed on 04.09.2020.

Structural Genomics Consortium. Available at www.thesgc.org | Last 
accessed on 05.10.2020

High-Tech Forum (2020): The future of value creation. Available at www.
hightech-forum.de/publication/wertschoepfung/ | Last accessed on 
15.09.2020.

Stiftung Neue Verantwortung, Federal Printing Office, Konrad Adenauer 
Foundation, Stiftung Datenschutz, Max Planck Institute for Innovation 
and Competition and Digital Society Institute, ESMT Berlin (2020): Data 
custodian model. Issues paper. Available at www.stiftung-nv.de/de/publi-
kation/datentreuhandmodelle | Last accessed on 12.08.2020.

GovData. The data portal for Germany. Available at www.govdata.de/ | 
Last accessed on 20.08.2020.

Chesbrough, H. W. (Pub.) (2019): Open Innovation Results. Going beyond 
the hype and getting down to business. Oxford: Oxford University Press, 
56 ff.

Expert Commission on Research and Innovation (2019): Gutachten zur 
Forschung, Innovation und technologischer Leistungsfähigkeit Deutsch-
lands 2019, p. 14 ff. Available at www.e-fi.de/gutachten-und-studien/
gutachten/ | Last accessed on 02.09.2020. 

Federal Statistical Office: Education and culture. University finances. 
Volumes 2006 and 2018. Available at www.statistischebibliothek.de/mir/
receive/DESerie_mods_00000119 | Last accessed on 03.09.2020.

Chesbrough, H. W. (Pub.) (2019): Open Innovation Results. Going beyond 
the hype and getting down to business. Oxford: Oxford University Press.

Innovation Hub 13. Available at https://innohub13.de/ | Last accessed on 
12.08.2020.

High-Tech Forum (2019): Discussion paper: Agility in the innovation sys-
tem - the state as actor. Available at www.hightech-forum.de/beratungs-
themen/agilitaet-des-innovationssystems/ | Last accessed on 13.08.2020.

Lab for Open Innovation in Science of the Ludwig Boltzmann Society. 
Available at https://ois.lbg.ac.at/en/training/lois | Last accessed on 
20.08.2020.

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40



High-Tech Forum   Open Science and Innovation 9

Funding program Experiment! – In search of bold research ideas. Available 
at www.volkswagenstiftung.de/unsere-foerderung/unser-foerderange-
bot-im-ueberblick/experiment | Last accessed on 12.08.2020.

Hackathon WirVsVirus. Available at https://wirvsvirus.org/ | Last acces-
sed on 12.08.2020.

Federal Ministry for Economic Affairs and Energy (2020): Regulatory 
Sandboxes – Testing Environments for Innovation and Regulation. 
Available at www.bmwi.de/Redaktion/EN/Dossier/regulatory-test-beds-
testing-environments-for-innovation-and-regulation.html | Last accessed 
on 20.08.2020.

Gerwin, V. (2016): Data sharing: An open mind on open data. In: Nature 
529, 117–119.

Ambrasat, J.; Heger, C. (2020): Barometer der Wissen-schaft. Monitoring 
report, Berlin: DZHW.

Köster, A.; Baumann, A.; Krasnova, H.; Avital, M.; Lyytinen, K.; Rossi, M. 
(2020): To Share or Not to Share: Should IS Researchers Share or Hoard 
their Precious Data? Panel Proposal, European Conference on Information 
Systems (ECIS 2020).

Mercator Science-Policy Fellowship Program. Available at www.uni-
frankfurt.de/61510805/Mercator_Science_Policy_Fellowship_Programm 
| Last accessed on 12.08.2020.

Journalist in Residence Fellowship. Available at www.wzb.eu/de/presse/
journalist-in-residence-fellowship | Last accessed on 12.08.2020.

Priem, J.; Hemminger, B. M. (2010): Scientometrics 2.0. Toward new 
metrics of scholarly impact on the social web. In: First Monday, 15 (7).

Lemke, S. (2020): Altmetrics: So bewerten Forschende die Aussagekraft 
für den wissenschaftlichen Einfluss. Available at www.zbw-mediatalk.eu/
de/2020/02/altmetrics-so-bewerten-forschende-die-aussagekraft-fuer-
den-wissenschaftlichen-einfluss/ | Last accessed on 12.08.2020.

Wikimedia Fellows Program promoting Free Knowledge. Available at 
https://blog.wikimedia.de/2020/06/24/fellows-programm-2020/ | Last 
accessed on 20.08.2020.

Career Center of the Ludwig Boltzmann Society. Available at https://
cc.lbg.ac.at/ | Last accessed on 20.08.2020.

Cf.: High-Tech Forum (2020): Discussion paper: Innovation and Qualifica-
tion. Available at www.hightech-forum.de/beratungsthemen/innovation-
und-qualifikation/ | Last accessed on 13.08.2020.

Ministère de l’enseignement supérieur, de la recherché et de l’innovation 
(2018): Le plan national pour la science ouverte. Available at www.
enseignementsup-recherche.gouv.fr/cid132529/le-plan-national-pour-
la-science-ouverte-les-resultats-de-la-recherche-scientifique-ouverts-
a-tous-sans-entrave-sans-delai-sans-paiement.html | Last accessed on 
13.08.2020.

Dutch Ministry of Education, Culture and Science (2017): National Plan 
Open Science. Available at www.openscience.nl/en/national-platform-
open-science/national-plan-open-science | Last accessed on 13.08.2020.

Open Science Coordination in Finland, Federation of Finnish Learned 
Societies (2020): Declaration for Open Science and Research 2020-2025. 
Available at avointiede.fi/en/policies/declaration-open-science-and-rese-
arch-2020-2025 | Last accessed on 13.08.2020.

Open Science Network Austria (OANA) (2020): Empfeh-lungen für eine 
nationale Open Science Strategie in Öster-reich. Available at oana.at/
arbeitsgruppen/ag-open-science-strategie/empfehlungen-fuer-eine-
nationale-open-science-strategie-in-oesterreich/ | Last accessed on 
12.08.2020.

Federal Chancellery (2020): Data strategy of the Federal Government. 
Available at www.bundesregierung.de/breg-de/themen/datenstrategie-
der-bundesregierung-1729058 | Last accessed on 12.08.2020.

Federal Ministry of Education and Research (2016): Open Access in 
Deutschland. Die Strategie des Bundesministeriums für Bildung und 
Forschung. Available at www.bildung-forschung.digital/de/open-access-
initiativen-2680.html | Last accessed on 12.08.2020.

Federal Ministry of the Interior, Building and Community (2020): 9-Punk-
te-Plan für ein digitales Deutschland. Available at www.onlinezugangs-
gesetz.de/SharedDocs/kurzmeldungen/Webs/OZG/DE/2020/9-punkte-
plan.html | Last accessed on 02.09.2020.

UNESCO (2020): Towards a UNESCO Recommendation on Open Science. 
Building a global consensus on Open Science. Available at https://
en.unesco.org/sites/default/files/open_science_brochure_en.pdf | Last 
accessed on 02.09.2020.

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

United Nations: Sustainable Development Goals. Available at https://
sdgs.un.org/goals | Last accessed on 02.09.2020.

High-Tech Forum 2020: Innovation policy after the coronavirus crisis: 
Seven guidelines for new* growth. Available at www.hightech-forum.de/
publication/innovationspolitik-nach-der-corona-krise/ | Last accessed on 
24.08.2020.

European Commission (2020): A European strategy for data.

European Commission (2020): Progress on Open Science: Towards a 
Shared Research Knowledge System. Final Report of the Open Science 
Policy Platform.

Council for Information Structures. Available at www.gwk-bonn.de/
themen/weitere-arbeitsgebiete/informationsinfrastrukturen-nfdi/ | Last 
accessed on 12.08.2020.

62

63

64

65

66



High-Tech Forum   Open Science and Innovation 10

About this discussion paper
The content of the present discussion paper was deliberated 
and commented on at the meeting of the High-Tech Forum 
on 30 September 2020. It does not constitute a unanimous 
decision of the committee.

The positions presented in this discussion paper do not ne-
cessarily reflect the views of the Federal Government. 

This discussion paper was produced by the High-Tech Forum 
team appointed to work on the topic "Open Science and 
Innovation". Its purpose is to advise the Federal Government 
on the implementation of the High-Tech Strategy 2025. The 
team comprises the following members: Prof. Dr. Dr. Andreas 
Barner, Prof. Dr. Katharina Hölzle, Prof. Dr. Hanna Krasnova 
and Prof. Johannes Vogel Ph.D.

It is based on an open, participatory consultation process 
(see below) and advice from the members of the High-Tech 
Forum.

Acknowledgements to participating organizations
The members of the High-Tech Forum would like to thank:

• the participants of the online consultation, conducted  
 by innOsci, the German Stifterverband's forum for open 
 innovation culture (18 to 31 May 2020)
• the participants of the digital regional dialogue 
 "Wissenschaft, öffne dich! Wissenschaft und Gesellschaft 
 als Motor für Innovation" [Science, open up! Science and 
 society as a driver for innovation] as part of the 
 participation process of the Federal Ministry of 
 Education and Research in the High-Tech Strategy 2025 
 and under the sponsorship of the Museum of Natural 
 History in Berlin (16 June to 16 July 2020): 
 www.mitmachen-hts.de/dialoge/wissenschaft-
 oeffne-dich-aber-wie
• the participants of the digital stakeholder round table 
 on 19 August 2020, conducted by innOsci, the 
 German Stifterverband's forum for open innovation

Special thanks go to the authors of the expert commentaries:
• Clemens Blümel, German Center for Higher Education   
 Research and Science Studies 
• Prof. Dr. Sascha Friesike, Berlin University of the Arts

About the High-Tech Forum
The members of the High-Tech Forum were appointed by the 
Federal Ministry of Education and Research in 2019. They 
are to serve for the duration of the current legislative period. 
The members of the High-Tech Forum work in an honorary 
capacity alongside their professional function. The secreta-
riat of the High-Tech Forum supports the chairpersons and 
members of the High-Tech Forum in their advisory work 
and is financed by the Federal Ministry of Education and Re-
search. The secretariat is located at the Fraunhofer Society.

Fraunhofer-Forum Berlin
Anna-Louisa-Karsch-Strasse 2, 10178 Berlin
www.hightech-forum.de

Dr. Franziska Engels
Project Manager
Secretariat of the High-Tech Forum
engels@hightech-forum.de 
T. +49 30 688 3759 1617

Contact | Press
Valerie Ponell
PR and Communications Manager
ponell@hightech-forum.de
T. +49 30 688 3759 1621

Redaktionsschluss
8th October 2000


