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EXECUTIVE SUMMARY
For us in JERRI responsible research and innovation (RRI) means creating impact
together with society that is socially desirable and ethically acceptable. JERRI was an
organisational learning process that enabled us at Fraunhofer to strengthen our RRI
capacities. In the process we set out from four distinctive RRI domains (gender equality,
ethics, societal engagement, open access) but ended up with an integrated notion of RRI
where organisational reflexivity becomes the key enabler across all dimensions. Now at
the end of JERRI we have developed and implemented the following concrete RRI
capacities at Fraunhofer:
•

A process for identification of ethically relevant issues within strategic research
programs,

•

A workshop format enabling R&I teams to systematically reflect on ethical
aspects of their research,

•

A toolbox providing easy access to good practice examples for advancing
gender equality in research organisations,

•

A brochure with inspiring stories from colleagues who pave the way for more
gender equality through adopting new working models,
A guideline for identifying relevant gender aspects in research proposals,
An infrastructure for a repository providing open access to research data,
Six business models for creating value through open science approaches,
Fact sheets supporting Fraunhofer researchers and their industry partners in
integrating Open Access and Open Data into contract negotiations,
A communication strategy for deepening institutionalisation of Open Access,
Citizen Cafe as a format in which societal needs can be put forth to science,
A format for a public debate with actors from academia and civil society on a

•
•
•
•
•
•
•

topic of high public attention.
These capacities are now available in Fraunhofer and have the potential to initiate wider
transition towards the long-term visions we had developed in the beginning of the
process. In line with the JERRI theoretical framework of “deep institutionalisation”
(Randles 2017) the key factors determining the deep institutionalisation trajectories of
RRI practices are: The existence of change agents, the prevalence of concepts that
reach across domains (boundary objects) and the positioning of the new narratives vis a
vis the dominant institutional logics. The continuation of the change process also
depends on developments in the overall research and innovation landscape. Especially
relevant factors are: The dominant notions of research and innovation excellence, reward
structures and incentives, evidence for successful RRI applications and integration of
RRI competencies into university curricula.
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1 Function of the Report in the JERRI Context
The EU project 'Joining Efforts for Responsible Research and Innovation' (JERRI) aimed
at a deep RRI transition process within the two largest European Research and
Technology Organizations (RTO's), the German Fraunhofer-Gesellschaft and the
Netherlands Organizations for Applied Scientific Research (TNO). The process featured
an intense mutual learning between these two organizations, a wider circle of RTOs and
stakeholders. In essence, this transition process consists of three main elements:
(1) The development of organizational long-term goals regarding RRI (WP 2 & 3) and
identification of pilot activities to initiate change towards these goals.
(2) The analysis of the conditions of organizational change, which included the
development of an theoretical framework (WP1), a bilateral and international exchange
and reflection upon good practices between RTOs (WP 8,9,10) and the identification of
barriers and enablers on our way to organizational transition. All these findings were
used as inputs for the long-term transition roadmaps (action plans) (WP 4 & 5), in which
we outlined what steps have to be taken after the JERRI project has ended in order to
fulfil our long-term goals and deeply embed RRI practices into the organizational DNA.
(3) The actual implementation of the selected pilot activities.
This report is dedicated to the third element, the pilot implementation at the FraunhoferGesellschaft. Accordingly, it documents the pilot activities and summarizes the lessons
learned from the implementation process. In addition, the products arising from the
activities such as guidelines, fact sheets, brochures are provided in the Annexes of the
report. We hope that our experiences and insights will be helpful for other organisations
and in particular, other RTOs, who may wish to engage in similar change processes.
When reading this report it is important to note, that we see the pilots not as an end in
itself but as starting points for the subsequent transition process towards our long-term
goals as visualised in Figure 1 below.

Figure 1: JERRI Framework (the red frame indicating the focus of this report)
A dedicated second report (Deliverable D6.2) will review the long-term goals and the
necessary steps for further RRI institutionalization beyond the project duration in the light
of the pilot experience.
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2 Conceptual Background
In JERRI, we have adopted the concept of “deep institutionalisation” to conceptualise
our journey towards an organisation that pioneers “science with and for society” by
deeply embedding practices of reflexivity, anticipation and responsiveness into our daily
routines and organisational culture. As a starting point for our change process, we have
addressed the “dimensions” featuring prominently in the European Commission’s official
definition of RRI: Ethics, open science, gender equality, societal engagement/ science
education. These domains have proved highly useful inroads into the change process
but in the course of the process we came across a number of interfaces resulting in a
more holistic understanding of RRI as the “ability to create impact together with society
that is socially desirable and ethically acceptable” which is also shared with TNO. This
ability is at the core of all the dimensions but also extends to other activities within our
organisation.

The theoretical framework of deep institutionalisation (Randles 2017) provides us with
valuable lenses for understanding our change process. Firstly, it tells us to differentiate
between three analytical levels, we need to consider for understanding organizational
change in general and the deep institutionalisation of RRI practices in particular.
I.

Interorganisational & environment level: The level of institutional logics within
the organisation’s environment and interorganisational relations, for example
nation state policies and its effect on organisations

II.

Intraorganisational level: The ability of the organisation to cope with different
institutional logics, organisational cultures, missions and goals.
Actor level: institutional entrepreneurs and their performance as change agents.

III.
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Secondly, it has alerted us to the potential tensions of a change process where new
narratives and institutional logics compete with established ones especially in large multipurpose organisations such as Fraunhofer and the risk of shallow institutionalisation
patterns as well as responsibility overload. This has brought to the forefront key aspects
such as the importance of change agents, the key role of leadership not only on the top
but also on mid management level and the need to align old and new narratives and
logics. Also, we have learned to pay attention to the degree of overflow of concepts
across the organisation as a measure of institutionalisation. All these notions helped us
to make sense of our experience and will therefore be evoked when analysing the pilot
implementation experience.

3 Pilot Implementation
In this chapter, we present the results of the implementation process dimension by
dimension. In each section, we first give an overview of the long-term goals and
subsequent choice of pilot activities, which are documented in depth elsewhere (Teufel,
Röß 2017). We then report in detail the implementation activities and the experience of
the process.

3.1 Ethics
3.1.1. Starting point: Long-term goals and pilot activities
Within an applied research organization like Fraunhofer, we understand ethics more in
a consequential or utilitarian tradition than in the deontological tradition of Kant. From
this perspective the ethical question of 'what to do' is guided by a normative position, that
weighs up the results, or more precisely the risks and benefits of R&I actions related to
third parties like society as a whole or specific societal groups. This understanding of
ethics evaluates the outcome of research and innovation actions by their fitting with the
values and demands of society and is therefore in line with the overall understanding of
RRI (Lindner et al. 2016). It is important to note that this conceptualisation of ethics as
anticipatory impact reflection goes far beyond a notion of ethics as compliance with
ethical guidelines and regulation when conducting research such as e.g. in research with
human subjects or animal testing which is well established in many RTOs including
Fraunhofer.
As described in detail in a previous report (Teufel, Röß 2017) the ethics dimension was
kicked-off with a visioning workshop where the following elements of a long-term vision
for Fraunhofer were emphasised:
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 Responsibility:
o

Besides technological developments, Fraunhofer addresses societal,
ecological and economic implications (“thinking mid- and long-term”).

o

Fraunhofer integrates and lives up to ethical responsibility.

 Enabling:
o

Fraunhofer staff is enabled (in terms of ‘competences’) to live up to
‘ethics’.

 Value pluralism:
o

Fraunhofer creates and supports an open, constructive and respectful
culture of dealing with conflicts, e.g. via clearing agents, consultancy
services, etc.

 Dealing with conflicts:
o

Fraunhofer actively deals with different moral concepts.

The following three pilot activities were assessed as most promising for initiating change
towards these goals and therefore selected for implementation within JERRI:
(1) Ethical screening and consultancy for project proposals of the internal
research programmes. This activity aims to foster institutionalisation of responsibility
orientation by integrating a reflection of ethical aspects and societal impacts into the setup of Fraunhofer’s internally funded strategic research projects. This activity has two
core elements. Firstly, screening the proposals for such projects for ethical issues and
secondly supporting project leaders in reflecting on these ethical aspects and addressing
them in the research design. The internally funded strategic projects were seen as a
highly promising entry point for initiating change across the organisation due to their high
visibility within Fraunhofer and the strong cooperation of diverse institutes within these
projects.
We reckoned, that the implementation of this pilot activity allows the organisation to
anticipate and address possible Fraunhofer wide research & technology trends and
related ethical issues in a very early stage. In addition, it has the potential to build
competences and awareness at the level of team leaders on a mid-level leadership who
are important potential change agents according to our theoretical framework.
(2) Multiplying orientational knowledge about the societal impact of R&I by
integrating ethical competences into qualification programmes for Fraunhofer
staff. By integrating an ethical module within existing staff qualification programmes, this

8

pilot aims to sensitize Fraunhofer researchers to the ethical dimensions and societal
implications of R&I and to build competences in recognizing and addressing such issues.
(3) The third chosen pilot activity was to set-up and test of a discussion format on
one application field with particular ethical relevance

3.1.2. Description of the pilot activity implementations
1. Ethical screening and consultancy for project proposals in the internal research
programmes.
This pilot activity consist of the two elements, the ethical screening of the project
proposals and the consultancy part for project leaders. For both activities, we had to
define criteria for identifying ethically relevant research projects in a systematic and
transparent manner. Therefore, the first step within this pilot activity was to establish a
guideline for the assessment of the ethical relevance of a research proposal. This
guideline contains (1) our general understanding of ethics in applied research, (2) the
criteria of what makes a certain project ethically relevant and (3) the key normative
principles for different fields of technology (e.g. medical technology, information and
communication technology etc.). Although from an ethical perspective every project does
have normative implications and has discussion potential, we decided to classify those
projects to be relevant which are directly related to human beings and which have the
potential to transform established social practices, expectations and value systems. As
we got to this definition, the next step was to concretise this definition for specific
technology domains. Therefore, we undertook a systematic literature analysis of the
ethical discourse within different fields of technology. We found a very useful heuristic in
(Grunwald 2013), which provides specific ethical principles for different technology
domains including the societal context in which the technologies are used.
Based on this we could now relate the project proposals of the internal funding
programme to the different fields of technologies and their normative principles. This
enabled us to not only to decide whether a project proposal is relevant in ethical terms
or not, but also to communicate which normative principle needs to be more considered
or integrated into the project. Once we established a first draft of the ethical guideline, it
was necessary to evaluate and test it in order to see if the developed heuristic is useable
for the screening of the specific Fraunhofer projects. The first application of the ethical
guideline was carried out in 2017 on project proposals from the previous and the ongoing
year. The test confirmed our heuristic in two ways. First, the concept largely covered all
the different research fields of the submitted proposals. Secondly, the test showed that
the relevant normative principles of the literature could be applied to the project
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proposals. In addition, we noticed that three different reviewers arrived at similar
conclusions regarding ethically relevant aspects in the proposals when using the
guideline. Thus, the testing phase indicated that the ethical guideline could serve as a
robust and transparent tool for screening purposes. Nevertheless, because the internal
research programs focus on the development of emerging technologies and innovations,
the ethical guideline should be updated in regular intervals. At the moment, the ethics
team of JERRI discusses how to manage such an ongoing improvement in order to
ensure the usefulness of the tool after JERRI has ended. In total, during the JERRI
duration the JERRI team reviewed 192 proposals in three batches. We documented the
results and are going to transmit an assessment of the findings and a recommendation
for further proceeding to the Fraunhofer board of directors.
In addition to monitoring ethical aspects of the internally funded projects, the second goal
of the pilot was to provide ethical support for successfully submitted project proposals.
We carried out the consultancy for the first time in 2018. Based on the previous ethical
screening process, we choose three project proposals that successfully passed the first
stage of a two-stage selection process. We offered the ethical consultancy to the project
leaders on a voluntary basis. We tried to reach the project leaders through the argument
that such an ethical consultancy would increase the prospect of success to pass the
second stage of the selection process, enhance the quality of the research outcomes,
and improve the chances for successful market entry and societal uptake. Although there
was no official need to accept such an ethical consultancy, all three contacted project
leaders were willing to exchange with us. The conversations with each of the project
leaders took about one hour and were held via telephone conference or in one case faceto-face. Because the basis for the previous screening was only a short project proposal,
the first part of each conversation was dedicated to getting a more detailed picture of the
project content. In some cases, ethical concerns about the project could be dispelled at
this early stage. After the concept of the project and the planned working steps was
clarified, we discussed the ethical aspects we found during the screening and also how
the project concept could address these issues by e.g. integrating underrepresented
stakeholders/users or including consortium partners with ethical expertise. The results
of these consultations were different.
In one case, the project leaders argued that other project partners already addressed
the ethical aspects pointed out by us. Therefore, it was not necessary from their
perspective to integrate new consortium partners or explicit ethical work packages. But
as a positive result of the conversation, the project leader confirmed to integrate our
ethical concerns into the extended version of the proposal. Another success within this
case was that the project leaders stated that they also see the need to further examine
ethical questions within this research area. Furthermore, the project leaders shared our
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opinion that the ethical aspects of that particular kind of research field should be
discussed in a broader way. They jointly agreed on our suggestion that in the case that
this research area will be further deepened at the Fraunhofer society, there should be a
joint discussion of all Fraunhofer institutes that work in this research area.
The second case was slightly different. Also here, the project leader agreed on our
ethical concerns, but at the same time argued that one of their project partners could
address these aspects in principle. Another topic of this consultancy was the question of
financing additional resources for an extra work package. The timing was critical,
because the period between the first stage and the second stage of the selection process
covers only a few weeks (also this period usually fall into the summer holiday season).
Therefore, for further examining the ethical aspects for the larger proposal (second
stage) was not possible anymore at this time.
In general, we feel that the ethical consultancy was successful because in principle all
project leaders confirmed the ethical aspects we had identified. However, our ambitions
to integrate ethical reflection into the actual project design met some resistance. This
experience raised important questions that allow us to better tailor the institutionalisation
of the ethical consultancy after JERRI has ended.
As a result of the successful test of the procedure in JERRI the JERRI team will make a
formal recommendation to the Fraunhofer board to continue the screening and
counselling process in the strategic research programmes beyond the JERRI duration.
Actors involved in the management of the strategic programme support this initiative.
Below, in section 3.1.3, we will discuss this experience and our lessons learned in more
detail.
2. Multiplying orientational knowledge on research ethics in the research
management qualification programme 'Forschungsmanager'
As stated above one of our long-term goals within the ethics dimension was to enable
Fraunhofer staff to live up to ethics, meaning that ethical reflection become a part of
research practice at Fraunhofer. In addition, our research about barriers and enablers
(D4.1) showed that the lack of competences and awareness is a main challenge of
implementing RRI not only in ethics, but across all RRI dimensions. Dedicating a pilot
activity to competence building and awareness raising is therefore very reasonable. The
initial idea was to develop a discussion format that has two functions: to strengthen the
competence and awareness about ethical aspects among Fraunhofer staff, and to deal
with ethical questions within a project / project team by showing how to discuss ethical
aspects in a systematic way. Therefore, this discussion format can be used in two
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different contexts: on the one side within Fraunhofer qualification programs (for example
within the introductory course for new employees or for researchers in
management/leadership positions) and on the other side as a tool to constructively and
systematically deal with ethical implications on the level of a research group/project. We
expect that in the second context our debate format will help to increase the benefits of
R&I for the society or the future user by enabling researchers to reflect and anticipate
normative aspects and the different moral viewpoints of a pluralistic society. In addition,
it will also support the research team to identify and address moral conflicts inside the
team and help to decide whether a research contract should be accepted or not or else
how it could be approached to make it acceptable. In order to be useable in both
contexts, especially in already existing qualification programs that have of course also
other learning contents beside ethics, the format should not exceed a certain timeframe.
Therefore, we set the format to a three hours minimum. However, of course this
timeframe can be adapted, especially within the context of a practice tool, depending on
the number of aspects or the seriousness of the moral conflict addressed.
The reflection format itself was developed at the beginning of 2018 and was first tested
and applied at the alumni meeting of the 'Forschungsmanager' in July 2018.
'Forschungsmanager' is the title of a relatively new Fraunhofer qualification programme,
which is conducted annually. The purpose of this qualification programme is to prepare
scientific staff and also administrative staff for leading positions. Qualification programs
such as 'Forschungsmanager' does also have the advantage that it assembles very
diverse participants from different Fraunhofer institutes with very different research
domains. Therefore, an ethics module in this Fraunhofer wide qualification programs
does not only multiply ethical knowledge but will also raise the awareness for ethics in
the whole organisation.
Following (Brand 2015) ethical competence involves four lines of reflection:
1. Perception (descriptive: What is the case?)
2. Evaluate (What should be the case? Discussion of the underlying norms &
values and moral attitudes of the participants (including one’s own))
3. Judging (weighing up the reasons in favour of a particular measure, weighing
up the various normative principles)
4. Action (which options for action are there and which should be taken?)
For our ethical module/discussion format, we dedicated separate working steps to each
of these elements. 1 To be of practical assistance it is important that such an ethical
module starts with a concrete problem from research practice instead of discussing
1 Annex I provides a more detailed account of the process.
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research ethics in general. Therefore, the discussion format opens with a short
introduction of a researcher, who is familiar with the selected research field. The
expertise of one researcher helps to identify normative problems within this research
field/project. After this introduction, the rest of the participants are encouraged to
discuss other normative problems from their point of view with the topic owner. The task
moderator collects all identified ethical problems.
The second working step aims at widening the horizon of the moral perspective. To
this end, participants are invited to articulate their own moral viewpoint and/or
anticipating moral evaluation of other societal groups. For anticipating other moral
viewpoints the group members could for example ask themselves how the purpose of
this research project would be evaluated from a certain religious, political standpoint or
by a certain societal group (e. g. persons with special needs, minorities etc.). This second
working step has two goals. One is to identify internal moral conflicts within the research
group and to become aware of the moral concerns of the different group members. The
second one is to anticipate other moral viewpoints in order to get a better understanding
of how the project could be received by stakeholders, users and affected citizens.

Figure 2: Illustration of step 2 reflection of diverse standpoints
Working step 3 is dedicated to reflecting upon the moral opinions collected from step 1
& 2. For this purpose, the participants use a template that lists the main normative
principles for the specific field of technology. 2 Based on that list, the participants decide
(in groups of two) which of these principles are relevant for the specific research project

2 The full template is provided in Annex I
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and what are associated potential dangers and benefits. After that, the group discusses
the results and decides which of the mentioned ethical aspects should be further
processed. As a result of working step 2 & 3, the discussion group now has a list of the
relevant ethical issues of the research project and related societal impacts.
On the basis of this list, the discussion group decides in working step 4 how to deal with
these normative aspects. At first the group should find an answer to the question,
whether they will continue with the project, respectively to accept the research
assignment or not on the basis of the insights from step 3. In case the group decides to
go on with the project, the next question is how to foster the perceived positive and
minimise the perceived negative implications from the R&I activity. In other words how
to balance the risks and benefits of the research outcomes. In this step the team should
discuss concrete measures to realize alternative ways of conducting the research project
including rethinking the team composition. This discussion is supported with a set of
possible measures emerging from the JERRI analysis such as involvement of ethics
experts or social scientists, integration of users, affected groups and stakeholder
involvement.

Figure 3: Framework for step 4 and 5 (six ethical principles selected by group)
Ideally, the concept offers the following benefits:
-

anticipating diverse moral viewpoints in relation to one specific research
field/project
identifying and discussing moral conflicts within a research team
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-

reflecting about these moral viewpoints and evaluating research projects on the
basis of the ethical discourse
weighing of risks and opportunities and discussing solutions for ethical
problems within the research team

The format was carried out for three different topics situated in medical technology,
artificial intelligence and defence/security. All three groups arrived at workable solutions
for their topic. The feedback from participants was overwhelmingly positive. Participants
saw the potential for the format to underpin new research perspectives and ethical
business development. As an example, it was proposed to offer similar formats to
industry clients who are also often struggling with ethical concerns. As a result from the
JERRI experience, Fraunhofer management requested that the reflection format would
be integrated into the eight strategic initiatives of Fraunhofer and will finance the
implementation through the strategic initiatives’ research budget.

3.1.3. Lessons learned
After describing the implementation of the pilot activities, in the following section we want
to reflect on this process and share some lessons learned. Again, we would like to
discuss each pilot activity separately.
1. Ethical screening and consultancy for project proposals in the internal research
programmes.
Like outlined above, the ethical screening program had two aims: (1) to monitor internally
funded projects regarding their ethical relevance and report the results to the managers
of the internal funding programs and (2) to support project leaders in addressing the
ethical challenge of their research projects.
In the long-term by targeting this highly visible and competitive program we aim at
advancing ethical competencies and awareness across the organisation.
Concerning the first part of the pilot activity, we received a lot of positive feedback several
times when we presented our ethical guideline at workshops or other work meetings.
The feedback shows that there is a great demand for orientational knowledge regarding
research ethics among Fraunhofer staff. To us this reaction confirmed the usefulness of
our approach. This feedback encouraged us also in our ambition to further develop the
ethical guideline after JERRI has finished. This is also reasonable because designing it
was quite a long-term and iterative process. During the developing process we had
several consultations with Fraunhofer colleagues on questions like how abstract such an
ethical guideline should be or how many and which normative aspects should be
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included. In other words, the greatest challenge in developing such a guideline, which is
not just to inform in general about research ethics but rather to be of practical help for
concrete research areas/projects, is to manage different expectations. Different
expectations relating to the ethical guideline occurred in two ways. On the one side, there
were different opinions and recommendations about the scope of the ethical guideline,
meaning the level of abstraction on which the questions and normative principles should
be formulated and the range and numbers of normative principles that should be
included. In the end, we are planning to solve this challenge by developing ethical
guidelines for different target groups: One only for staff, which do not have any
competences in ethics yet and one for the managers of the internal funding programme.
The second time we faced different expectations was during the internal communication
of the ethical guideline. When we planned how the ethical guideline should be
communicated internally, the unit that manages the internal funding programme raised
the concern that the ethical guideline could be misunderstood as another criterion for
funding and that applicants may complain about it. Although the ethical guideline aimed
to support project leaders during the proposal writing process and beyond, we were told
to be very careful in communicating the guideline. Therefore, the second difficulty was
about how to communicate appropriately our ethical activities in order to avoid
misunderstandings.
When it comes to the second working part of the ethical screening - the consultancy for
project leaders and their proposals - we also faced some difficulties. As outlined before,
in general we encountered a very open-minded atmosphere among Fraunhofer
researchers when it comes to the topic of ethics in research. Nevertheless, when it came
down to integrate ethical aspects into the research practice or ongoing projects we
encountered some hesitations. During our consultancies, the project leaders mentioned
several arguments. One reason for their reservations is that most researchers especially
in highly regulated fields such as medical research perceive ethics as following accepted
guidelines in their field similar to research integrity. Especially in applied research, the
teams often rely for that on their university partners and their well-established procedures
such as e.g. approval by ethics commissions. So there is a feeling that ethics is already
well addressed. At the same time, the RRI and JERRI notion of ethics as a proactive
reflection of impact that underpins the excellence of the research process and its
outcomes is new to most researchers. Therefore, the challenge was twofold: Defeating
a traditional understanding of ethics (as something which mostly forbids specific
practices) and secondly, to overcome the general reservations against new research
practices.
Another critical factor is the availability of resources. So far, there is only little willingness
to spend parts of the budget for further ethical reflection, for example in form of additional
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ethical work packages, the integration of users or specific societal groups etc. This
willingness increases as soon as such an ethical work package gets extra funding. This
behaviour follows directly from landscape pressures. Under the present circumstances
and in particular in an RTO context economic success and competiveness are important
assessment criteria for research teams. Accordingly, there is little openness for new
approaches with seemingly additional costs.
Following from these barriers the question arises how to convince project leaders to
engage in this new kind of research practices. Here it is very difficult and crucial to find
the right balance between challenging and reassuring communication strategies. This is
especially challenging in cases like JERRI where the ethics team with its primarily social
science competence directly engages with group leaders who are at the same time toplevel experts in their field so there is a substantial imbalance in authority. In sum, the big
challenge is to create a constructive conversation atmosphere during the
consultancy. This can be realised much better through joint reflection processes like in
pilot 2 than in direct counselling situations or else in a peer to peer discussion with the
management group. Another consequence is that domain specific ethical expertise is
required at Fraunhofer. Both conclusions will be submitted to the Fraunhofer board as a
result from the JERRI experience.
2. Multiplying orientational knowledge on research ethics in the research
management qualification programme 'Forschungsmanager'
The purpose of the discussion format is not only to be a kind of general introduction to
'ethics in research' but in fact to be useable as a practical tool for concrete research
projects and their normative aspects. Therefore, it is necessary to equip such a format
with two things: a concrete research project and the respective ethical principles of the
field of technology where this research project is located. One important experience is
that this preparation requires quite a long preparation time. In case the discussion
format is used as a module of a qualification programme or in the context of a workshop
it is necessary to win several participants in advance, who are willing to present a certain
research topic / research field. Only based on a concrete topic the discussion format can
be of practical help for researchers. For the preparation of the alumni meeting of the
'Forschungsmanager' we asked all participants in advance, who wants to present his/her
particular research field. After getting some replies, we discussed bilaterally with the
researchers their specific topic in advance of the workshop. This exchange was
necessary to narrow the topic and to find an agreement about which normative principles
are relevant to discuss the topic in ethical terms. Based on these selected normative
principles, we developed a template for the workshop that lists these abstract principles
and explains them by giving examples (see ANNEX I). Also here we made the
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experience at the workshop that there are different levels of ethical knowledge among
the researchers. While for some the principles were clear and translating them to the
specific context of the discussed research projects was straightforward, for others the
ethical terminology and principles were too abstract. This experience again illustrates the
fact that there are different expectations regarding what the concept should
accomplish. For some, such tools should provide a kind of checklists, while others want
to dive deeper into ethical consideration. Therefore, it is nearly impossible to develop
ethical guidelines or other tools that will satisfy every requirement and meet every
expectation. Nevertheless, to manage these diverse expectations the facilitation skills
and sound ethical knowledge of the moderator are very important. It is the challenging
task of the moderator to deal with these different levels of knowledge and to help with
understanding problems through translating ethical terminologies into an everyday
language.
Another important lesson we learned from the workshop is the importance of ensuring
a constructive discussion atmosphere. Therefore, we identified several success
factors. Like mentioned before, it is essential that the discussion moderator has
sufficient ethical knowledge or at least a background in the social sciences or the
humanities. Furthermore, in order to have constructive discussion atmosphere it is
important to mediate between different positions. That does not mean necessarily to
solve every moral controversy, but to identify dogmatic positions, trying to translate
between them as far as possible and to continue with the discussion in case of
dissent.

3.2 Gender Equality
3.2.1. Starting point: Long-term goals and pilot activities
For the gender dimension, the following three pilot activities had been previously
selected (Teufel, Röß 2017, p. 23ff.):
1. Gender Diversity Toolbox: The existing Toolbox from the previous EU funded
project STAGES contains good practical examples on the topic of equal
opportunities. It shall be further developed, opened up and internationalized.
2. Role models at Fraunhofer: Role models (people who work for the
Fraunhofer-Gesellschaft and who have found an individual way to reconcile
work and private life) should be identified and interviewed. The results are
integrated into the Gender Diversity Toolbox and an electronic booklet should
be designed.
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3. Gender in research content consciousness: The identification and (further)
development of existing checklists and case examples dealing with gender in
research content should serve to generate more attention for the (possible)
relevance of gender aspects in research content. The prepared case studies
and checklists were to be communicated via the Gender Diversity Toolbox.
The expected impact was (Teufel, Röß 2017, p. 30ff):
1. Gender Diversity Toolbox: Permanent provision of orientational knowledge on
how to best deal with gender-related issues in different, concrete situations;
directly accessible for other RTOs.
2. Role models at Fraunhofer: Motivation and enabling of all actors affected to
live up to gender equality and diversity.
3. Gender in research content consciousness: Awareness raising and
development of individual capabilities.

The goals agreed for the gender dimension and addressed in different ways by the
three pilot activities are shown in the following figure.
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Figure 4: Relationship of goals and pilots in the gender dimension

3.2.2. Description of the pilot activity implementations
In the following section, we describe the work processes for the realization of the pilot
activities as well as the results so far, separately for each pilot activity. The full outcomes
are provided in Annex II.
1. Gender Diversity Toolbox
In the EU-funded project STAGES – Structural Transformation to Achieve Gender
Equality in Science (Grant Agreement No. 289051, 2011-2015), the Fraunhofer IAO had
already set up, in German language, an internet-based toolbox with practical examples
for how to foster equal opportunities from various Fraunhofer institutes. This toolbox was
to be redesigned. The following revisions were planned:
−
−

Setting up a new domain (www.gender-diversity-toolbox.de)
Redesign of the website in German and English

−
−

Revise the previous toolbox entries and translate all entries into English
Obtaining the consent of the authors for the revised toolbox entries

−

Marketing to increase awareness of the toolbox among other research
organisations

−

Continuous maintenance of the Toolbox: Acquiring and setting up new toolbox
entries
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Figure 5: Screenshot of the english start page of www.gender-diversity-toolbox.de
First, we reserved the URL wwww.gender-diversity-toolbox.de and developed a concept
for what content we wanted to make available on the website and in what way. This
concept initially included a home page, the toolbox itself with the practical examples,
information on how research organisations can participate in the toolbox, further FAQs
on the toolbox, links to other toolboxes, information on the JERRI project, contact details,
imprint, and publishing notes.

Figure 6: Screenshot Gender Diversity Toolbox categories
In addition, we selected appropriate images for the website. Next, we looked at all
existing practice examples and sent them to the contact persons who had submitted
them, asking them to revise the practice examples if necessary and allowing us to post
the practice examples in the new toolbox. It took several months for us to receive the
feedback. In the end, we received feedback on 38 practical examples (out of 44).
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Figure 7: Screenshot Gender Diversity Toolbox
At the same time, the website was being set up. The website went online in December
2017 and has been continuously updated and expanded ever since. In spring 2018, we
launched a major marketing campaign by e-mail in which we informed personal contacts
and equal opportunities contact persons at research organisations about the website and
the possibility of submitting practical examples for the toolbox. A second marketing
campaign followed in autumn 2018, in which we drew the attention of participants at the
STEMM Equality Congress (Amsterdam, 11-12 October 2018), where we exhibited a
poster on our pilot activities, to our toolbox. We received nine new practical examples
from external research organisations. Unlike originally planned, we not only used the
website to present the toolbox, but also expanded it and added the anonymised role
models, checklists and case studies on gender in research content. We also used the
website to find further role models and practical examples.
Results
−

Homepage www.gender-diversity-toolbox.de with the main parts: Gender
Diversity Toolbox, Gender-sensitive research content, role models

−
−

Submission form for new practical examples
Fill-out manual for practical examples

−

Bookmarks for marketing purposes

2. Role models at Fraunhofer
The aim of this pilot activity was to find and present role models. In order to be suitable
as a role model, the people should work for the Fraunhofer-Gesellschaft and have found
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an individual way to reconcile work and private life. In addition, the person should cover
at least one of the following categories: Part-time work, job sharing, breaking the
classroom culture, early return to parental leave, equal sharing of childcare between
mother and father, or caring for relatives.

Figure 8: Screenshot Role Models at www.gender-diversity-toolbox.de
Due to the decentralized structure of the Fraunhofer-Gesellschaft there is no database
of all employees of the Fraunhofer-Gesellschaft in which we could have searched for
suitable persons. In addition, such a search would not be possible for privacy reasons.
Because of that, the search for suitable persons had to be done through personal
contacts and through word of mouth propaganda. It was therefore assumed that the
search for suitable people holds the greatest potential for the failure of the activity.
For the search, two ways were chosen. On the one hand through the Diversity Officer of
the Fraunhofer Headquarters. We hoped to get in contact with persons who were
previously available for interviews, image campaigns and the like. Unfortunately, no
suitable people could be found via this way.
The second way was via the Equal Opportunities Officer 3 of the Fraunhofer-Gesellschaft.
These Equal Opportunities Officers and their Deputies exist at each institute. The Equal
3

The Fraunhofer-Gesellschaft has an elected Central Equal Opportunity Officer. Her task is
to contribute to the preservation and production of equal opportunity for all employees. At
the level of the institute, the Central Equal Opportunities Officer is represented by one Equal
Opportunities Officer and one Deputy Commissioner. At most institutes, the Equal
Opportunity Officer is elected by the staff. At some institutes, the Equal Opportunity Officer
is appointed. The term of office is 4 years. The Equal Opportunity Officer is exempted from
her main duties for the Office 8 hours a week.
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Opportunity Officers are usually very well networked in their institute and have many
personal contacts. Therefore, we asked them to establish contact with suitable people.
The result far exceeded our expectations. The second way we were given enough
contacts, so that we could choose in the end, which people we want to interview. Due to
the interesting and diverse contacts 14 people (4 men and 10 women) were interviewed
instead of the planned 3 to 5 people.
For the conduct of the interviews, we developed an interview guide, which was adapted
according to the personal situation of the interview partner. We tested the questionnaire
in a pre-test and slightly adjusted it based on the results of the pre-test.
The interviews took place at the workplace of the interviewed persons. The talks lasted
about two hours each. We were positively impressed by the openness with which the
people also talked about very personal issues and about problems. The willingness to
let colleagues participate in their own lives with their ups and downs, was very
impressing.
Based on the interviews, a portrait was made. This portrait was subsequently voted on
with the interviewed persons. Only after release by the persons the portrait was taken
over into the booklet. Through photos of the interviewed persons, the brochure is
particularly lively and appealing. The result is an authentic and varied brochure.

Figure 9: 2 Examples of role model portraits
In order to achieve a broad impact in the Fraunhofer-Gesellschaft, the brochure should
be distributed to every employee. Unfortunately, the e-mail distribution list with all
employees is reserved for particularly important communications from the Executive
Board. Therefore, we had to find other ways to reach as many employees as possible.
Due to the great success in the search for suitable interview candidates, we again chose
the way through the Equal Opportunity Officers. They sent the brochure to all employees
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via the e-mail distributor of their own institute. Besides the brochure was advertised on
the start page of the Fraunhofer-wide intranet. In addition, the brochure and the link to
the download was published in the Fraunhofer employee magazine.
The great response suggests that many employees of the Fraunhofer-Gesellschaft know
the brochure and rate it as extremely positive.
Originally we had planned to publish the brochure in a digital version only. After the digital
brochure was very well received and people often requested a printed version we
decided to add a printed version. The printed brochure was distributed at the annual
meeting of the Equal Opportunities Officers. They can now be obtained from the Equal
Opportunity Officer at every institute.
In order to share an even wider circle of successful portraits, the portraits are displayed
anonymously on the website www.gender-diversity-toolbox.de. The portraits on the
website should be supplemented by external role models. For this purpose, a form and
an interview guide for external role models were developed and posted on the website.
The search for external role models as well as the call with the request to volunteer as a
role model has so far remained unsuccessful. Either the stories of the people are already
prepared very well elsewhere and publicly available or the people are not ready to
publish their story (even anonymously) on the Internet.

Results:
−

Digital booklet: “Equal Opportunities in
researchers' everyday work - Individual paths
for the reconciliation of private and working

−

life” in German and English
Printed Booklet in German

−

Anonymous portraits on www.genderdiversity-toolbox.de

Figure 10: Printed Booklet in
German
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3. Gender in research content consciousness
Our objectives in this pilot activity were the following:
−
−

Research of already existing and (possibly) tested checklists
Preparation and provision of checklists on the website www.gender-diversitytoolbox.de

−
−

Research of case studies
Preparation and provision of the case studies on the website www.genderdiversity-toolbox.de

The compilation of case studies and checklists should serve to generate more attention
for the (possible) relevance of gender aspects in research content. We started an
extensive Internet and literature search and identified various projects (including EUfunded projects), initiatives, networks and research societies that had already dealt with
gender-conscious research content and had drawn up checklists or case studies.
We want to name particularly important sources (projects) here:
−

−

−

The “Gendered Innovations” project which was initiated in July 2009 at Stanford
University. In January 2011, the European Commission set up an expert group
for two years on “innovation through gender” to develop the gender dimension
in EU-European research and innovation. The aim of the Gender Innovations
project was to provide scientists and technicians with appropriate methods for
the analysis of sex and gender.
The project “Gender in EU-funded Research: Toolkit and Training” which was
completed in 2012, developed a toolkit and training program. Both provide the
research community with practical guidelines to integrate gender aspects into
research.
The aim of the project “Gender Aspects in Research” (funded by the Federal
Ministry of Education and Research in Germany) was to develop knowledge
bases and methodologies for the consideration of gender aspects in the
research and development process in the field of application-oriented research.
Among others, a guide to identifying gender aspects in research was
developed.

We categorised the research results, produced summaries and explanations and posted
them on the website.
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Figure 11: Screenshot Gender-sensitive Research Content
In February 2018, a JERRI workshop was held in Stuttgart for the Dimension Gender
under the title "Ways to sustainably establish gender-sensitive research and innovation
at Fraunhofer". Among other things, the participants discussed what could be enablers
for gender-sensitive research at Fraunhofer. This gave rise to the idea of developing a
short, manageable guideline for Fraunhofer on gender aspects in research content.

Figure 12: Guideline on Gender in Research Content (PDF document)
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In a one-hour IAO-internal workshop in July 2018 with 5 interested colleagues, it was
discussed how such a guideline should be structured and what benefits it would have. It
turned out that the participants were of the opinion that another guideline was not a
solution, but that the topic first had to reach people's minds. Nevertheless, in the course
of 2018 we developed such an internal Fraunhofer guideline. It is available in German
and English.
Results
−
−

Internal Fraunhofer Guideline: “Gender in Research Content”
Collection of case studies and checklists on www.gender-diversity-toolbox.de

3.2.3. Lessons learned
An overarching challenge, which occupied us during the entire project duration, lies in
the project structure. The Fraunhofer IAO as project partner wanted to bring about
changes for the entire Fraunhofer-Gesellschaft in accordance with the project objectives.
Due to the large number of institutes and the decentralized structure, however, it is only
possible to a very limited extent to bring about Fraunhofer-wide changes from a single
institute, even on a voluntary basis. It would have been easier if the Fraunhofer
headquarters had also been a project partner in the gender dimension. However, this
was not possible due to the working structures of the headquarters. As project team
members, we were dependent on cooperation with suitable people from the
headquarters. This worked differently well.
In the following section, we describe the lessons learned in each pilot activity.

 Gender Diversity Toolbox
Based on the experiences from the EU project STAGES we knew what we wanted to do
differently and better. This included above all that the Gender Diversity Toolbox should
be accessible without password protection in order to ensure easy use. As a result, the
practical examples had to be anonymised. In addition, all practical examples should not
only be available in German, but also in English, so that the content can be used
internationally. For this reason, we were dependent on the permission of all contact
persons (these were, above all, Fraunhofer Equal Opportunities Officers), from whom
we already had practical examples, to continue to use the practical examples with the
changes mentioned. It was quite time-consuming and we had to remind the contact
persons several times to answer us. But thanks to the good cooperation of the Equal
Opportunities Officers, we received a lot of consent.
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We learned, however, that keeping the toolbox entries up to date was a great deal of
effort. And it is also difficult to find suitable people and motivate them to provide new
practical examples for the toolbox. Marketing campaigns with non-personalized e-mails
hardly received a response. We were more successful when we were able to establish
personal contacts at the STEMM Equality Congress in Amsterdam and invite these
people to provide a practical example by e-mail.
Due to the free access to the toolbox without password protection, we lacked the
overview of who is actually using the toolbox and how often. If we had used a web
analysis tool, we could at least have a rough overview of its use.
Originally, the homepage www.gender-diversity-toolbox.de was only intended for the
actual toolbox. However, we also wanted to make our other results from the JERRI
project accessible. Since these could not be converted into the format of a practical
example, we added further categories to the homepage, namely "Gender-sensitive
research content" and "roles models".

 Role models at Fraunhofer
After the publication of the booklet "Equal Opportunities in researchers' everyday work"
we received numerous reactions from colleagues. The portraits have been read with
great interest and have since contributed to the fact that colleagues are willing to go their
own way in reconciling work and private life.
The great success of this pilot activity would not have been possible without two groups
of people: on the one hand the Equal Opportunity Officers and on the other the role
models.
Without the dedication and commitment of Equal Opportunity Officers, we would have
failed to find role models. Since there is no infrastructure at the Fraunhofer-Gesellschaft
to find suitable people, we were only able to identify them with the help of personal
contacts and the networks of equal opportunities officers.
Only through the willingness of role models to tell their very personal and private stories
for colleagues, authentic and interesting portraits have emerged. We were very
impressed by the openness with which the role models also talked about very private
issues, such as breastfeeding in the workplace.
Crucial to the success of this pilot activity was the engagement of individuals who care
about the topic. In addition, it was particularly helpful to be able to fall back on a group
that makes an effort on the topic by office.
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 Gender in research content consciousness
The research on already existing case studies, checklists and guidelines on the topic of
Gender in Research Content showed that there were already several projects on this
topic in the past. Obviously, the results and findings were not continued, so that most of
the material found was already about 10 years old. The question arose why this is so.
We prepared the material we had identified and linked it on the homepage www.genderdiversity-toolbox.de, so that one now finds there a lot of easily accessible and well
structured information. However, our own experiences, e.g. through discussions in the
various workshops, show that the existence of checklists and guidelines alone does not
bring about any change. Our impression is that they are not applied because they either
do not fit the concrete projects you want to check, or because the potential users are not
aware of the relevance or they cannot implement the instructions.
When we drafted our own guideline for Fraunhofer, we were faced with the challenge
that the guideline should on the one hand provide very concrete assistance, but on the
other hand also fit in with a large number of projects and research topics. We also
received feedback that a guideline alone was not helpful. Rather, researchers need to
be sensitized to the fact that gender aspects can be relevant to all research topics, i.e.
can lead to new findings and improve research. We believe that the topic of gender in
research content requires much more research work. In JERRI, it was just one of many
topics. Therefore, we could not really do justice to it.

3.3 Societal Engagement
3.3.1. Starting point: JERRI long-term goals and Pilot
activities
The overarching goal when designing pilot activities for societal engagement (SE) at
UMSICHT was to enhance public engagement in the Fraunhofer society beyond
traditional practises that typically entail: (a) educational objectives (usually involving
science communication), and (b) public relations objectives (pre-empting potential risks
and value failures of innovation outcomes). The principal aim was therefore to develop
a functioning platform for the collective framing and deliberation of research and
development (R&D) challenges with a spectrum of societal actors and therewith
incorporating their social, environmental and ethical values and beliefs into the practise
of science. In other words to institutionalise SE measures to achieve an inclusive,
reflexive and participatory innovation.
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It was realised earlier on that, for a successful implementation and long-term
sustainability of any SE format or platform, besides healthy participation, it is particularly
important that scientists and engineers perceive as well as derive value from any
deliberative engagement with the wider society, and do not find it as an additional burden
to their already challenging fields of work. Insofar, it is vital to integrate both scientific
and non-scientific actors at various hierarchical levels early on during the conceptual,
and design stages of the planned societal engagement formats. Hence, several formal
and informal workshops were conducted at UMSICHT involving both internal actors and
external experts as a means to understand societal needs from an external counsel, as
well as collectively reflect and design a SE format that is indeed truly inclusive and
enables unfettered participation.
The first workshop aimed at analysing the status-quo by comprehending the current
institutional logics or dominant narratives for SE within scientific projects at UMSICHT.
In addition, it also entailed mapping of presently employed tools, formats and medium at
UMSICHT to reach out to the wider society. The workshop involved both scientific and
non-scientific staff. Figure shows a synthesis of current SE activities at UMSICHT that
can be classified into four following types:
1.
2.
3.
4.

Dissemination
Communication
Consultation & exchange
Collaboration

It became apparent that UMSICHT already has a long history of engaging citizens in a
range of scientific topics and science discourse in general, using various engagement
formats albeit at grassroots (driven by interest of tiny number of actors) level.

Figure 13: Synthesis of current engagement formats

31

However, it was also evident that, the institute has far less experience in systematically
engaging with citizens and civil society organization in everyday R&D projects and
embedding them to enable participatory innovation. In specific, one key issue was the
varying connotations and interpretations as to what SE in science is. The understandings
among scientists ranged from science communication, citizen involvement in data
sensing, stakeholder dialogues and policy consulting. Likewise the raison d'être for SE
ranged from personal beliefs, legitimacy gaining and risk management to attracting
public funding and attaining market goals through technology acceptance. In some
cases, it was viewed as an additional administrative burden or even as hindrance to
scientific freedom and neutrality.
This workshop also aided in the identification of key stakeholders based on the resulting
classification – dominant stakeholders, affected stakeholders and dormant stakeholders.
The diversity of the stakeholder groups invited for some of the future workshops based
on the above identified classification is shown in Table 1. The stakeholder identification
was conducted based the following guiding questions:
1. Which stakeholder groups have an influence on Societal Engagement practices
at Fraunhofer (“Dominant stakeholders”)?
2. Which stakeholder groups are or will be affected (positively or negatively) by
Societal Engagement practices at Fraunhofer (“Affected stakeholders”)?
3. Which additional stakeholder groups may gain influence or legitimate claims on
key dimension practices in the future (“Dormant stakeholders”)?

Table 1: Invited stakeholder affiliation for goal setting and deliberation workshops
Internal stakeholders



Scientific staff
Business developer




Public relations
Knowledge organisation and
information manager

External stakeholders



Policy maker
Public funding agency




Local chamber of commerce
Environmental protection group




National news media
Local theatre




A multinational company
A foundation trust
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The second workshop was more operational and content driven, in the sense the
logistics of designing and conducting various types of low-threshold high-impact SE
formats were conceived and analysed in detail.
Figure 14 shows the range of ideas that emerged from this workshop. Some of the key
ideas for SE pilots that emerged from this workshop were realised during the course of
the project.

Figure 14: Brainstorming of ideas for SE pilots with internal and external stakeholders
For the SE dimension, the following four pilot activities were initially conceived following
the workshop (Warnke et al. 2018, p. 42):


Citizen’s office: a series of citizens' meeting in which societal needs can be put



forth to science
Fraunhofer Debates: a public debate with actors from academia and civil



society on a topic of high public attention
Stakeholder Avatar: an algorithm that will systematically browse the World



Wide Web for relevant social interests
UMSICHT Dash Button: a software-based solution to enable sustained citizen
engagement in environmentally relevant scientific topics on a continuous basis
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However, after intense deliberations only the »Citizen’s office« and »Fraunhofer
debates« were chosen as viable pilot formats. The »Stakeholder avatar« and the
»UMSICHT dash button« were excluded for the following reason. Bearing in mind that
the goal of the pilots is not just the integration of RRI-measures within UMSICHT, but to
scale-up or roll out to all remaining 71 Fraunhofer institutes, it was indeed important to
design a format that is less resource-intensive and easily adoptable by the other
Fraunhofer institutes. In light of the introduction of general data protection regulation
(GDPR) in the EU in May 2018, it was decided that these two formats could be both
commercially and technically unfavorable, as they require dedicated IT resources and
privacy protocols in place in order to handle public data, which could now be classified
as sensitive private data under GDPR.
When conceptualising the two chosen pilots, it was important that the activities remain
as a decentralised bottom-up undertakings managed by motivated actors rather than a
top-down SE strategy. In doing so, several short-term decisions despite being ambitious
enough, can be execute in a semi-formalised fashion. Furthermore, unlike traditional
approach of pre-selecting certain group that show affinity to scientific research and
development the goal development processes had to extend beyond persistent
organisational boundaries by involving a diverse group of external stakeholders. Equally
important was the necessity to capture diverse individual understandings of SE amongst
scientists within the organisation during the goals development and design phases.
Finally, it was also recognised that for a meaningful organisational change to occur, the
developed goals must have an ambitions vision with a long-term trajectory. Although the
range of the activities carried out within JERRI will be time bound, the pilots must
nonetheless address the wider objectives to support the envisaged organisational
change. Likewise, in order to attain a high level of SE across other Fraunhofer institutes,
the developed formats should have a certain level of operational flexibility and degree of
freedom, wherein respective Fraunhofer institutes can adapt the pilot formats according
to their longstanding experience and regional stakeholder topology.
One of the common criticism of SE in science is that the scientists are often unclear
about their goals and the expected outcomes. This indeed plays a huge role in selecting
or developing the appropriate process to facilitate an effective outcome oriented
engagement (Powell and Colin 2009). As such, the following methodology was used
when conducting the pilots (see Figure 15). Starting with the clear definition of SE goals
under a broader SE vision along with a self-declared participation manifesto as a gesture
of renewed commitment. The manifesto was based five values – sustainability,
transparency, radical inclusion, deliberation and capacity building.
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Figure 15: Methodology – SE in JERRI
As an outcome of this workshop, a set of long-term goals outlined in the form of a vision
was developed by the participating actors (see Table 2), which contributed to a
participation manifesto (see Figure 16). Mid-way through the pilot phase a third
workshop was conducted with Fraunhofer project (JERRI) partners to evaluate the state
of pilots implementation, to identify existing barriers for SE based on the pilot phase, and
to develop a 2030 transition roadmap for Fraunhofer wide implementation of the SE pilot.
Some of the key findings are presented in detail in section 3.5.
Table 2: Vision of long-term goals for Societal Engagement


A culture of participation is deeply institutionalised in Fraunhofer:
- by agenda setting, wherein 30% of research is defined through and
with societal participation
-

by participation in ongoing research projects
by enabling public debates on science and technology




Fraunhofer is a permanent contact point for citizens, also in ‘physical ’ terms
Fraunhofer provides resources and space for participation



Fraunhofer pursues a “participatory innovation” to co-identify and concretise
Sustainable Development Goals with citizenry
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Figure 16: Participation Manifesto

3.3.2. Description of the pilot activity implementations
In science today, engaging citizenry is still predominantly done as-and-through isolated
events. Citizens are invited to participate in important stakeholder dialogues or interviews
in which they often contribute their interests, ideas and wishes to scientific discourse and
relevant projects. However, the outcomes of these formats usually take form of highly
condensed and abstracted reports, in which the participants hardly find their views
reflected. At the same time, it is often unclear to both participating citizens as well as
scientists on how and to what extent the results of the dialogues and interviews have
tangible influence on science, its day-to-day functioning and its impact on research
outcomes.
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Fraunhofer therefore developed and piloted a set of SE formats that can ensure an active
and dynamic exchange between citizens and scientists. Broader aim of these formats is
to provide a template for other research organisations within Fraunhofer society, to adapt
low-threshold high impact engagement formats to deeply institutionalise the RRI
practices. In doing so, research organisations can act as open platforms for localised yet
diverse discourses. With this, two main objectives will be attained: (1) facilitate and
deepen citizen participation in science (2) allow continued citizen engagement in science
as part of ongoing normality.
As discussed earlier, Citizen’s Office and Fraunhofer Debates were developed and
tested as apt instruments for SE. Both these formats were designed to enable a
permanent and low-threshold format for exchanges between citizens, civil society actors
and scientists.


Citizen’s office: is a series of citizens' meeting in which societal needs can be
put forth to science

The citizen’s office was conceptualised and designed as a hybrid model with a long-term
intent to have a functioning office wherein citizen’s can collectively work amongst
themselves and with scientists to realise their contributions to everyday R&D activities
and practices. It is a hybrid model in the sense there are two aspects to engagement
within this model, wherein one part of the format aims at bringing the ‘public sphere’ into
the institute, while the other part aims at taking the institute to the ‘public sphere’ (e.g.
market place). Therefore, in the first part, certain premises of the institute becomes a
public space on a pre-determined day of the month, through which citizen’s gain access
as well as have the opportunity to voice their ideas, opinions and concerns on the R&D
topics at UMSICHT (see Figure 17). In the second part, once every alternative month,
scientific staff take the institute to the local market place (see Figure 18).
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Figure 17: Citizen’s office at Fraunhofer UMSICHT

Figure 18: Citizen’s office at market square
The logic for designing a hybrid model was to address or overcome the aura of elitist,
otherly, or unwelcoming impressions institutions may project. Institutions by their very
organisation, structuration and hierarchies entail an embedded layer of brutalism, which
might alienate laypersons (ICE 2018). Hence, going into the field and participating in
citizen-organised events and congregations can yield a greater level of collaboration
through trust building, in comparison to expecting citizens to spend time and resources
in a topic that is more benefiting to a practitioner’s field of research than to a citizen.
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The format of Citizen’s office is outlined in Table 3. The objectives are to engage citizens
and empower them to shape innovations as well as use the exchange to monitor and
critically self-reflect on the R&D activities of the institute against societal needs.

Table 3: Format of Citizen’s Office

Objective

-

Engagement and empowerment of citizens
Improve reflexivity in research

Level of stakeholder
involvement

Dialogue, Involvement, Empowerment

Geographical scope
of application

Local – city of Oberhausen

Participant types

Citizens, CSOs, experts, Policy-makers

Measuring outcomes

Surveys, questionnaire, documentary evidence

The design of the citizen’s cafe can be categorised into three project show rooms:




Showroom I – Project show case and inspirations
Showroom II – Identification of challenges
Showroom III – Collective projection of ideas

In the first show room, a range of current and past projects carried out by the institute
were presented to the citizens. The projects were pre-sorted on a scale of 1 to 9
according to the participation ladder (Arnstein 1969), which was done in consultation with
selected principle investigators who had the time and interest to engage with the public
during the course of JERRI. Citizens had the opportunity to inform themselves on the
application-orientation science at Fraunhofer, get to know the scientists as well as draw
inspirations to relate to some potential challenges they see in the society that is being
addressed by science. Throughout the session, it was consciously opted not to use any
PowerPoint slides, scientific posters or materials that would otherwise be used solely for
educational or dissemination purposes. Though there was an element of informing and
disseminating scientific knowledge, it was however revealed as in a deliberative
exchange. The physical space in itself was rearranged to remove any furnishings that
might signal a workplace environment (see Figure 19).
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Figure 19: Project showroom I – project showcase and inspirations
In the second and third showrooms, the citizens were in the moderator’s role. In the
second showroom they had the opportunity to articulate and localise the challenges they
face in their neighbourhood, while in the third with the aid of the scientists they were able
to collectively project their ideas and vision (see Figure 20 and Figure 21).

Figure 20: Project showroom II - Identification of challenges
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Figure 21: Project showroom III – Collective projection of ideas
The total duration of a session ranged between 2 and 3 hours with a short break. At times
the challenges pointed out and concerns raised by the citizens were complex to be
immediately addressed by the then present scientists. In such cases, the citizens were
placed in contact with other experts within the institute who could alleviate the concern
or discuss the issue in detail. Following the session, the citizens were allowed to freely
evaluate the day’s gathering on four aspects: transparency, responsibility,
communication and participation (see Figure 21).

Figure 21: Evaluation of the session by citizens
The format of the Citizen’s café was analogous to that that took place in the institutes
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premises, the design however was different to reflect the outdoor environment. Finally,
as mentioned earlier the main objectives were not only to deepen participation, but to
allow continued citizen engagement in science as part of ongoing normality. To achieve
that, the citizens were allowed to choose a project of their interest from the ones
presented in showroom I. They then were placed in contact with the principle
investigators of respective project, through which they can now establish a permanent
bridge to the institute by contributing to the project of their choice. Some of the projects
were SAIN (urban farming project), SDL (user design with senior citizens), FUV
(Increasing acceptance for biotechnology innovations in society).
It is indeed the aim that these formats developed as part of the JERRI project, remain as
an active platform beyond the project’s timeline. With this in mind, a project website
(www.umsicht4all.eu) was developed (see Figure 22) to invite new participants as well
as to highlight the ongoing SE activities under JERRI. Upon the completion of the JERRI
project in May 2019, the format will act as a gateway to the institute. Wherein, the initial
mutual exchanges will occur through the three project showrooms, following which the
citizens can self-select a suitable project according to their interest in which societal
participation and contributions will be realised.

Figure 22: Project website
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Fraunhofer Debate: The aim of this format is to facilitate a balanced public debate with
actors from academia and civil society on a topic of current affairs.
Fraunhofer UMSICHT in the past has organised several such debates. In this context,
topics with then-current social relevance were identified within the institute and were
intensively discussed with external experts. Such deliberations in the past have often
paved way to find relevance within the institute’s own scientific work. So far, the 2008
financial crisis, food vs fuel debate, innovative nutritional concepts, the idea of a postgrowth economy, the increasing secularisation of society were the topics of discussion
in the past.
As part of JERRI, it is now intended to identify ideas and concerns with the citizens during
the proceedings of the citizen’s café pilot and funnel them into Fraunhofer debate. One
such recurring theme was the topic concerning the impact of particulate matter in public
spaces and residential neighbourhoods. The heightened concerns pertaining to this topic
could be attributed to the ongoing discussions in the German press and media following
the Volkswagen emissions scandal in 2015. Two such debates are envisioned for the
following dates: 9th of April 2019 and the 16th of July 2019.
The format of Fraunhofer debates is outlined in Table 4 the objectives of which are to
engage citizens to collectively deliberate on wider socio-technical problems.

Table 4: Format of Fraunhofer debates
Objective

Deliberation of socio-technical problems

Level of stakeholder

Dialogue, Involvement, Empowerment

involvement
Geographical scope

Local, Regional or National

of application
Participant types

Citizens, CSOs, experts, Policy-makers

Measuring outcomes

Live polls

3.3.3. Lessons learned
A reflection from the implementation of the pilot activities is provided in this section. In
principle the Citizen’s office format can be considered as a success, as it was the first
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such attempt to enable unfettered access and unfiltered participation in comparison to
previous SE or public outreach activities, wherein the stakeholder groups were often preselected. Interestingly, the quality of participation from the citizens was at a level higher
than anticipated. It was observed that, majority of the participants were not just there for
an informational session but indeed to actively seek out concrete areas for participation.
Most of the citizens (being experts on the ground), were able to effectively identify ground
challenges and relate it to ongoing projects. Furthermore, long after the first contact,
some of the citizens were involved in other self-selected projects where concrete
contributions could be made. Hence, in retrospect, pre-selecting some scientific projects
with a potential for SE and sorting them according to various degrees of engagement
potential was a good exercise. On the other hand, if there were only past examples to
showcase and no ongoing projects for the citizens to contribute to, it would have left
many of them disenchanted.
From an organisational perspective, the arranging and rearranging of the physical space,
along with having numerous internal meetings to identify prospective projects in which
respective principle investigators could have potential time and room for SE was
challenging and time consuming. Each sessions easily required at least 4 to 6 hours in
total for organising and executing. Therefore, from an organisational point-of-view
Fridays were the most suitable days. However for the citizen’s Fridays are generally
inconvenient due to private plans that usually fall on the weekends.
The only deviation from the actual plan was the commencement of Fraunhofer Debates.
Unlike citizen office, which was conducted once every month, the format for Fraunhofer
Debate required prior preparation, availability of a physical space to accommodate 100
or more participants and along with the necessary resources. Furthermore, it was difficult
to fix an amicable appointment with the expert panellists. Equally worth mentioning was
the lack of interest from external experts to engage on contentious topics. For e.g. one
overarching concern that emerged following multiple citizen office sessions was
regarding particulate matter emissions. Although it might not have been difficult, to find
an expert who could deliver scientific and statistical facts, it was indeed hard to find
someone who could engage on socio-political issues surrounding this topic. As a result,
Fraunhofer debate is yet to commence.
One of the potential challenges besides laborious work and required resources was to
manage expectations or in other terms reputational risks. When aiming for an unfettered
participation or the “democratisation of science” as it is commonly known, is chaotic like
any democratic process. One cannot selectively choose certain concerns or focus on
specific challenges due to resource constraints, when stakeholders persistently voice
something else. This not only leads to misinterpreting societal needs, but could in turn
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lead to loss in reputation and trust. Hence, in order to manage the public(s), some form
of training for certain skills and temperament is required.
Finally, from an institutional perspective, there is a clear need for a change in institutional
values and a culture of openness for SE. Despite strong grassroots activities, it could
safely be concluded that only a handful of scientists (change agents) see value from
exchanges with the wider public (non-specialists). For the majority of the research
community social and environmental goals are often seen as a trade-off or distraction
when matched against established KPIs (performance indicators) such as peer-reviewed
publications, patents or values such as scientific rigour, objectivity, independent research
etc.
Therefore, to democratise science at an organisation’s level, SE must be embedded at
multiple levels: at project level (e.g. stakeholder dialogues, user-design or citizen science
projects); at organisational level (agenda setting, citizen’s office); as a strategy (to
manage risks; increase responsiveness; to reflect and align research interest). For this
occur, a shift in a mind-set as well as concrete vision from Fraunhofer headquarters is
necessary.

3.4 Open Access
3.4.1. Starting point: JERRI long-term goals and pilot
activities
The following short-term activities (pilot activities) had been selected in the Open Access
dimension (Warnke et al. 2018, p. 32ff.):
• Setting up and testing the Open Data infrastructure FORDATIS
• Development of an Open Access business models
• Development and test of “open paragraphs” in research contracts
• Communication strategy for Open Access at Fraunhofer for the purpose of the
deeper institutionalisation.
1. Short preliminaries
A Business Model is the organisational, strategical (infra) structure of an organisation
or company to generate and deliver genuine social and economic benefits. (Osterwalder
et al. 2010) A business model can be described in many different ways and with
emphasis categories, processes or events. One simple yet powerful description
framework is the business model canvas by (Osterwalder et al. 2010).
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Open Access is a principle of Open Science. Open Science is a movement to make all
aspects of the scientific process openly accessible. (Open Science Handbook 2019).
Open Access means free of costs, free of barriers, long-term, digital access to scientific
processes in general, and to scientific outputs in particular. Scientific outputs includes
scientific publications (articles) or research data (data sets). In the context of scientific
publications, there are two important types of Open Access: Gold Open Access and
Green Open Access. Gold Open Access means primarily publishing your results in a
recognized peer reviewed Open Access journal. Green Open Access means secondarily
publishing your results on an institutional repository (e.g. https://arxiv.org/) or on your
own website (self-archiving) simultaneously or after you published your results in a
traditional, restricted access journal. In the context of Open Access to data, best
practices are yet to come.
Open Access incorporates transparency, a fundamental principle of science itself.
Transparency makes processes traceable, results verifiable and outcomes reproducible.
Open Access improves science itself and accelerate innovation cycles because research
results can be used and reused easily. (Woelfle et al. 2011; The Open Science Training
Handbook 2019) Moreover, Open Access helps to transfer knowledge and technology
to the public, to clients and to cooperation partners.
The unique Fraunhofer model of the Fraunhofer-Gesellschaft unifies contract research
with publicly funded research. Due to this sui generis model, the Fraunhofer-Gesellschaft
can embrace unique opportunities at the interface between science, economy and
society. On the one hand the Fraunhofer-Gesellschaft gives particular attention to
effective contracts and business models. On the other hand, as a publicly funded
institution, the Fraunhofer-Gesellschaft proactively recognises its responsibility to
provide easy, free and quick access to research results (including research data) for the
good of science, economy and society. 4, 5 The Fraunhofer-Gesellschaft proactively
strives for the leading position in the matter of Open Science, Open Access and Open
Data. As the first non-university scientific organization in Germany, the FraunhoferGesellschaft has committed to an open access strategy in 2015. 6
Since 2017, the Fraunhofer-Gesellschaft supports publishing Gold Open Access, by an
internal publication fund. To further promote Open Access, the Fraunhofer-Gesellschaft
actively in workgroups founded in the “Allianz Initiative Digital Information” 7 in 2018 as
well as in the project “National Open Access Contact Point”. 8

4 Fraunhofer Open Access Strategy 2020 https://www.openaccess.fraunhofer.de/en.html
5 Project DEAL: https://www.projekt-deal.de/
6 Fraunhofer Open Access Strategy 2020 https://www.openaccess.fraunhofer.de/en.html
7 Allianz Initiative Digital Information: https://www.allianzinitiative.de/?lang=en

8 The National Contact Point Open Access OA2020-DE: https://oa2020-de.org/en/
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According to the data provided by Fraunhofer-Publica there is a notable increase in the
total Open Access rates at the Fraunhofer-Gesellschaft in the recorded period (see Fig.
23). Please note that despite the methodological diligence and the high quality standards
at the Fraunhofer-Publica, we can only provide estimates. This is due to certain inherent
limitations in the accuracy of the recording and reporting processes. The figures given in
this report must interpreted carefully.

Figure 23: Open Access at the Fraunhofer-Gesellschaft (last update: 2018-11-21)

3.4.2. Description of the pilot activity implementations
In the following sections we will describe the pilot activities of the IRB, including the
overall goals that were achieved and lessons learned. More detailed material can be
found in Annex III.

1. Communication Strategy
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The goal of this pilot activity is to develop a communication strategy for the deeper
institutionalisation of Open Access at Fraunhofer. For this purpose, we analysed
previous measures and services that Fraunhofer has carried out or offered to promote
Open Access. In addition, we analysed previous communication channels. We listed and
described all potential stakeholders in particular with regard to their relation to Open
Access. Based on this, we develop three core messages:
-

-

-

Fraunhofer supports Open Access and Open Data in line with Open Science in
Horizon Europe. Fraunhofer is currently working on implementation and the
identification of potentials of opening up to make research results accessible to
economy, science, society and politics.
The repository Fordatis is the central research data repository at Fraunhofer for
publishing research data. Fraunhofer provides services, consulting and training
for research data management. At the time of the go live of Fordatis a Fraunhofer
Open Data policy will be published.
The Open Access research output (publications, data, and software) at
Fraunhofer is available in a one-stop-shop, called the Fraunhofer Open Science
Cloud.

To communicate this core messages we developed a communication matrix describing
which channels we want to use to deliver our messages to our various stakeholders. We
composed a default communication text that includes all three core messages. The
complete strategy can be found in ANNEX III.
2. Prototype for a research data management repository
The goal of this pilot activity is to develop a research data repository prototype Fordatis
for Fraunhofer. First, we had to select a suitable software, a software that is able to
connect to Fraunhofer’s bibliographic database and Open Access repository FraunhoferPublica 9 (henceforth Publica). At the beginning of the JERRI project in 2016, another
project at Fraunhofer was in the planning phase. The goal of this project was to evaluate
Publica.
At this time, a redesign of Publica was emerging. Therefore, we decided to not integrate
the Fordatis repository into the existing Publica infrastructure, but to set it up separately
in order to bring both systems together optimally in the future. We analysed different
software solutions and we decided in favour of DSpace Version 6.3 JSPUI 10 (DSpace
2019). DSpace is an elaborate Open Source software with a large, international
developer community and which is already used frequently in the scientific environment.
DSpace fulfils a number of desired functionalities, such as multi-level collection workflow,

9 Website of Fraunhofer publica http://publica.fraunhofer.de/starweb/pub09/index.htm
10 Documentation of DSpace Version 6.3 JSPUI

https://wiki.duraspace.org/display/DSDOC6x/DSpace+6.x+Documentation
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role management and standardized interfaces. In preparation for the implementation,
extensive specification work took place.
First, we created requirement specifications, which describes all the necessary
functionalities of the Fordatis repository. In addition to this, we created a comprehensive
use case definition that describes all use cases the system should be cover. We wanted
Fordatis to have Digital Object Identifier (DOI). To accomplish this we contracted with
TIB Hannover, because they can source DOIs for us.
The technical implementation of Fordatis could not be done in-house, and was therefore
outsourced. In this case, funds from a Fraunhofer internal project could be used. We
analysed several different solutions. We decided in favour of the company The Library
Code. Owner of this company is Pascal-Nicolas Becker, who is one of two German
DSpace committers and has extensive expertise in software development especially in
context of the creation of research data repositories. The first implementation workshop
with The Library Code took place form July 16 to 18, 2018. At this workshop, the scope
of Fordatis was determined with interconnectivity to Publica in mind. In Fordatis only
records with file attachments are to be registered. Records without a file attachment will
be realized in Publica. This decision was made with visibility in mind. Most of the traffic
is expected via Google and because of this, we have to ensure that a research data
attachment could be provided for every Fordatis hit. Detailed functionality of Fordatis and
their feasibility were discussed in the workshop mentioned above.
In August 2017, the installation and configuration of our test system took place on a
server in the Fraunhofer Cloud. There were configurations of and training for the tools:
Tomkat, Apache and Git. On September 17th and 18th 2017, the second implementation
workshop with The Library Code took place. Here, the application profile containing all
the describing attributes for the research data was set out.
The implementation phase took place in winter 2018. A first presentation of the prototype
took place on the 20th of November. The feedback was very positive. Testing was done
in December 2018. Test results are yet to be implemented. Steps for the go-live phase
has already begun, such as the creation of privacy notices, terms of use, data privacy
statement, approval of the general employee organization. Now we have to embed
Fordatis into our organisation. Therefore we create an institutional workflow. In this way,
quality assurance can be achieved through our data curators, persons at the institutes
who ensure data quality. We strive to go live in summer of 2019. It is planned to publish
the research data policy on this occasion.
Fordatis offers its users several features:
•
•

Easy Publication of research data: enables fast and easy publication of
research data, even independently of a scientific publication.
Unambiguous referencing of the data: The data is referenced by a unique
identifier: This means that they can always be found clearly, even if the physical
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•
•

•

•
•

•
•

•

•

•

storage location of the data changes. For unique identification Digital Object
Identifiers (DOIs) are used.
Quality-assured submission: Research data to be published undergo a workflow
in which the descriptive metadata is reviewed multiple times.
FAIR compliance: Fordatis enables research data to be published in
accordance with FAIR principles: data will be made discoverable, findable,
accessible, interoperable, interoperable, and reusable.
Standardized Metadata: Fordatis offers all Fraunhofer Institutes standardized
metadata recording of their locally collected heterogeneous research datasets.
It serves as a basis for data citation, which will become more important in the
future.
Connection to other research output: Via identifiers within metadata it is
possible to connect research data to other items like publications or software.
Securing data sovereignty: Fordatis ensures that sovereignty over the data and
metadata remains at Fraunhofer Gesellschaft itself. This ensures long-term,
secure storage of the metadata.
Google indexing of metadata: The metadata stored in Fordatis is indexed by
Google and can be found there.
Connection to other repositories and portals: The use of common metadata
standards allows connection with other repositories, portals and aggregators
such as OpenAIRE or Re3data. This fulfils the requirements of funding
organizations (for example the European Commission through the
implementation of the Open Research Data Pilot in Horizon2020). It is also
possible to increase the visibility of the data in the specialist communities by
harvesting through the corresponding repositories.
Link for research data in the Fraunhofer Data Space: Fordatis provides the link
for research data into the Fraunhofer Data Space. The published data can thus
be part of comprehensive queries.
Supporting Services: The repository will be complemented by supporting
services, such as reporting workflow, registration and consultation on "research
data" and "data management plans" and "trainings".
Measure of the Fraunhofer Open Access Strategy2020: Fordatis is a measure
to implement the Fraunhofer Open Access Strategy 2020. Fordatis contributes
by the publication and the increase of visibility of research data.

3. Open Access Clauses in Standard Contracts
The aim of this pilot activity is to examine the possibility of integrating Open Access (to
publications and research data) in Fraunhofer standard contracts for collaborations with
industry partners. The Research and Development Contract Division was contacted to
discuss this possibility. The contact person considered the possibility of including an
Open Access clause to be unlikely, since only the most necessary points are included in
the standard contracts. Finally this point was under discussion in that department. The
conclusion was that the Fraunhofer standard contracts are kept as short as possible.
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Just the essential legal topics are mentioned as a legal base for the contract negotiations.
No additional clause can be added.
But at the same time a Citizen Science Project took place at Fraunhofer. In this project
the topic of exploitation of results was discussed together with the Research and
Development Contract Division, an expert of the Competence Center Research Services
& Open Science and the Project Partners Fraunhofer and a FabLab. During the contract
negotiations a clause was negotiated within the consortium that said, that the contractors
would jointly decide on the publication of the research results of all types. So for following
Projects where the consortium wants to discuss the topic of Open and Intellectual
Property, a contact person of the Research and Development Contract Division can
support the discussions together with an expert of the Competence Center Research
Services & Open Science to be able to find a reasonable balance between Open Science
and IP Protection of results. Please find the Open Access template clause in ANNEX III.
As a possible workaround to the topic of standard clauses, fact sheets were developed
(one for each contract party). These fact sheets can support Fraunhofer-researchers in
integrating the topic of Open Access and Open Data into their contract negotiations. The
factsheets contain the main arguments why Open Access to publications and data can
be beneficial for both partners: research and industry. As a result two slightly different
fact sheets were developed. One for the Fraunhofer-researchers to understand the
benefits they can reach through Open Access and one for the Industry partners, which
contains the benefits they can generate by applying Open Access (see Fig. 24 and also
attached in ANNEX III. These can be given to the industry partners during the contract
negotiation process.

Figure 24: Factsheet for scientist and industrial partners
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At the moment it is discussed in which way these fact sheets can be integrated in the
corporate contract workflows of the R&D Contract Division. In either way they will be
communicated to several stakeholders for the topic of Open Access and Open Data in
Fraunhofer.
For this reason the following networks will be contacted:
Networks:






Information Managers
EU-Network
Corporate Responsibility Network
PR Network
Marketing Network

The training of Fraunhofer scientists is an important step to empower them to be able to
manage their research output in line with their strategic and scientific goals. So the fact
sheets will be integrated into the following trainings:
Corporate Trainings:



Trainings for Dissemination and Open Access
Trainings for Data Management and Open Data

Through these activities a high penetration of Fraunhofer can be reached. Furthermore
these Activities will be integrated in the Activities of the Fraunhofer Open Access
Strategy 2020 11.
4. Open Access and Open Data Business Models
In this pilot activity we developed suggestions for archetypical business models for the
exploitation of research data (Open Data). We followed a three-step approach to reach
this goal:
1. Literature Analysis
2. Survey
3. Business Model Workshops
Literature analysis on Open Data business models:
Our literature analysis is comprised of the following 5 methodological steps:
 A systematic literature search was conducted.
 The results were fed into a bibliographic database.
 A careful sight of the gathered literature was carried out.
 A systematic review and analyses of studies, reports and documents on the topic
of Open Data and Open Source business models was carried out.

11 Fraunhofer Open Access Strategy 2020 https://www.openaccess.fraunhofer.de/en.html

52



A systematic comparison and combination of the key findings of the analysis was
carried out.

Concerning the impact of Open Data the most important references are:
Bilsen, Valentijn, Pieterjan Debergh, Isabelle De Voldere, and Miriam Van
Hoed. 2015. ‘EARTO – European Association of Research and
Technology Organisations Rue Joseph II, 36-38 B-1000 Brussels’.
Crouzier, Thomas. 2017. ‘IPR, Technology Transfer & Open Science’.
European Commission. 2017. ‘LAB – FAB – APP — Investing in the
European Future We Want’. European Commission.
———. 2018b. ‘Europe’s Future : Open Innovation, Open Science, Open
to the World : Reflections of the Research, Innovation and Science Policy
Experts (RISE) High Level Group.’
Hürtgen, Holger, and Niko Mohr. 2018. ‘Achieving Business Impact with
Data | McKinsey’.
San Chan, Wae, Wendy Carrara, Eva van Steenbergen, Sander Fischer,
Fraunhofer Fokus, Sogeti, Open Data Institute, et al. 2015. Creating Value
through Open Data Study on the Impact of Re-Use of Public Data
Resources. Luxembourg: Publications Office.
Swan, Alma, and Sheridan Brown. 2008. ‘To Share or Not to Share:
Publication and Quality Assurance of Research Data Outputs. A Report
Commissioned by the Research Information Network’. Monograph.
Concerning Open Data business models the most important references are:
Ferro, Enrico, and Michele Osella. 2013. ‘Eight Business Model
Archetypes for PSI Re-Use’. In Open Data on the Web Workshop, edited
by Google Campus.
Zeleti, Fatemeh Ahmadi, Adegboyega Ojo, and Edward Curry. 20
14. ‘Emerging Business Models for the Open Data Industry:
Characterization and Analysis’. In Proceedings of the 15th Annual
International Conference on Digital Government Research, 215–226.
Dg.o ’14. New York, NY, USA: ACM.
Concerning Open Source business models the most important references are:
Levine, Peter. 2014. ‘Why There Will Never Be Another RedHat: The
Economics Of Open Source’. TechCrunch.
Walker, John Mark. 2017. ‘Building a Business on Open Source’. The
Linux Foundation.
Walli, Stephen. 2016. ‘There Is NO Open Source Business Model’.
Stephen.
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The methodological steps 4 and 5 of our analysis are comprised of 3 argumentative
pillars: (a) we assess the impact of Open Data, (b) we assess and analyse the current
Open Data business models and (c) we contextualise our results with the lessons
learned from current Open Source business models.
Our literature analysis gives us reasons to identify the following 4 paradigmatic value
propositions addressing the Open Data market:
4 Paradigmatic Open Data value propositions:





Interpretation and analysis of the data through experts.
Manipulation of the data by special tools (algorithms).
Support, service and expertise regarding the data and data tools infrastructure.
Additional features that enhance data relative to a specific use case.

This list of course is neither extensive nor exclusive but it gives us clues on potential
Open Data business models. Yet, by carefully selecting and combining these results of
our analysis of the theoretical frameworks with (a) the results of the empirical survey and
(see below) (b) the results of our 2 workshops (see below) we arrive at well-informed
potential Open Data business models. Please see ANNEX III for comprehensive results.
Survey:
To be able to understand the current situation in Fraunhofer concerning the awareness
of Open Data in the context of business models we undertook expert interviews with
experts from 8 different fields of research. In these Interviews several critical insights
were caught that can be grouped in three topics: Potentials, Challenges and
Recommendations:
Potentials:






The type of research Output is hugely heterogeneous and has different levels or
maturity in the context of possible exploitation
There are even several increments during the research processes/projects that
could be exploited
The exploitation of Data is a topic of high interest
Data exploitation needs data management and data curation as basic activities
The exploitation of data can be seen internally in the working groups/institutes,
in Fraunhofer (73 institutes) and outside of Fraunhofer. So different levels of
potential re-users must be taken into consideration.

Challenges:




A cultural shift must be started to help the researchers to think about the
concepts of opening up, sharing, exploiting etc.
Incentives for managing and opening up, sharing and reusing data must be
created
A lack of time to spend on these ideas and concepts can be seen
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The motivation of supervisors is missing
Methodological help is needed to be able to realise the potentials
Profound knowledge in data management and data curation is missing

Workshops:
We developed and conducted 2 distinct workshops. In the first workshop, we developed
business models in the context of heterogeneous research data in the urban
environment. In the second workshop, we developed business models in the context of
Open Data in general.
1. To achieve maximal efficiency we chose the global parameters for the business
model workshop to be: high intensity, short time interval (3 hours in total), small
group and high level of expertise (3 experts).
2. To achieve maximal reliability of our results we did not inform the expert group
on the results of our prior theoretical analysis.
3. We utilized a 30-minutes asynchronous brainwriting session followed by a short
sorting and a 20-minute dot voting to generate initial potential value propositions,
products, services and key features (1 hour in total).
4. We used a solo write up session combined with a follow-up session of lightning
talks to develop initial business model canvases (1 hour in total).
5. We used 2 sessions of brainswarming. The goal of the first session was to
immunise the initial business models against potential shortcomings. The goal of
the second session to optimise for potential beneficial circumstances (1 hour in
total).
The first workshop:
The first workshop on data-based business models took place on 8th May 2018 at the
Fraunhofer IAO in the research field with heterogeneous research data in the urban
environment.
Venue: Fraunhofer IAO in Stuttgart.
Participants: 10 experts in the field of urban environmental research, Fraunhofer IRB
Tina Klages from Fraunhofer IRB, CC Research Services & Open Science.
Results: We generated 2 concrete data business models (these cannot be shown here
for reasons of confidentiality) by using the method of Business Model Canvas by
Osterwalder and Pigneur (2011).
The second workshop:
The goal of the second workshop was to generate new yet simple Open Data business
models for RTOs and companies. To maximise the reliability of our results we did not
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inform the participants on the results of our prior analysis. For detailed information on
the methods and schedule, please see Table 2-3.
Date: 12th of February 2019, 11:30-15:30
Venue: Fraunhofer IRB in Stuttgart.
Participants: 3 experts drove this workshop: MBA Ekaterina Dobrokhotova from the
Fraunhofer IAO/Urban Data & Resilience, Dr. Tina Klages, Andrea Wuchner from the
Fraunhofer IRB/Competence Center Research Services & Open Science.
Results: We generated 6 distinct Open Data business model value propositions. Like in
the case of Open Source products i.e. Linux operating systems, the added value stems
not solely from the source code itself but from the features, services and the support on
top of the already strong value of the Open Data/Open Source Code:
1. Data analysis, interpretation, visualisation and data literacy
Added value: Raw data can be useful in some cases, in general though, to
understand data, to unfold the true value of data, one needs to know the context of
the data collection, needs to know how to analysis and interpret the data. The
interpretation, analysis and visualisation requires a high degree of expertise and skill
and adds genuine value to the raw data.
2. Data coupling, data matching and data-integration
Added value: Even already analysed and interpreted data is in many cases just the
beginning of the value chain. Even analysed data gets so much more informative if
linked to or integrated with other data.
3. Data simplification and complexity reduction
Added value: Data sets quickly gets large and complex. Streamlining complex data
to just the rights bits is hard. The right complexity management uncovers the true
potential of data.
4. Data services and support
Added value: Data means power. With great power comes great responsibility.
Managing data, its technological challenges, as well as the rights and obligations that
accompanies data management needs well-founded technical and legal decisions.
Getting the right support or having access to the right services provides security and
reliable decision-making.
5. Data enrichment and enhancement
Added value: Some data sets needs to be enriched or enhanced with other collected
data, generated data or additional functionality. This is often the case in context of
machine learning and artificial intelligence in general.
6. Data literacy training
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Added value: If you want to manage, analyse, interpret or manipulate data you need
to have some degree of data science expertise i.e. skills and knowledge in relation
to algorithms, formats, programming languages, rights and obligations, etc. Data
literacy training will give your business or organisation a decisive competitive edge.
Please see ANNEX III for comprehensive results.

Overall recommendations for Open Data business models development:
The overall recommendations are to set the frame for scientists and enable them to think
about business models and create an inspiring environment to work on these new ideas.
To reach this goal it is necessary to develop processes, create new roles in the institutes,
develop incentives and train the scientists to empower them to reach the full potential in
developing data business models.
Our analysis shows, that it is crucial to focus not only on business model development
but also on key activities that supports proactively the socio-political and the socioeconomic change and reduce overall uncertainty:
1. Develop clear-cut agendas, guidelines and fact sheets for data privacy and data
protection as well as precedents to improve informed decision-making for all
stakeholders.
2. Develop unambiguous copyright/licencing models (use de facto standards if
possible) and pricing models to improve certainty for all stakeholders.
By combining the results from our 3 distinct approaches we arrive at the following 5 Open
Data business model value proposition domains, which can serve as a basis for further
business model development in the realm of the emerging Open Data markets:
1. Data-literacy, data analysis and visualisation through experts (data scientists) and
the help of tools (algorithms).
2. Data simplification with through experts (data scientists) and tools (algorithms).
3. Data enrichment, enhancement, integration through experts (data scientists) and
the help of tools (algorithms).
4. Data support, service, guidelines, governance and training from experts.
5. Data-coupling, data-matching and data integration through experts (data
scientists) and tools (algorithms).
In summary, these 5 proposition domains combined with the 2 key activities can serve
as a suggestion for further Open Data business model development. Please see ANNEX
III for comprehensive results.

3.4.3. Lessons learned
In principle, the several activities within the Open Access Dimension can be regarded as
quite successful. We came together with several stakeholders, informed them and
discussed Open Access and the pilot activities intensely during two Stakeholder
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Workshops (WP 2 & 4) that aimed to identify activities for the dimension Open Access.
Through these events we created awareness on several institutional levels and divisions
of Fraunhofer. We established an Open Access informal vision and a roadmap to foster
deeper institutionalisation and identified 4 pilot activities which were supported by all of
the stakeholders.
The impact is huge because now many more people, among them strategic important
decision-makers know and think about Open Access and work on the realisation of this
change then before. Open Access as a strategic goal of the Fraunhofer-Gesellschaft is
thus experiencing even more commitment. This is clearly an irreversible development
towards Open Access at Fraunhofer.
Furthermore, some activities alongside the JERRI pilot activities were undertaken that
were inspired through JERRI because of the intense communication activities. The
JERRI momentum was used to create synergy effects with established divisions such as
Legal Corporate Governance or IP & Commercialisation and Publication Support and
Training to continue working on Open Access Topics.
The measurable effects of the JERRI Pilot Activities will be seen in future (5, 10, 15
Years). Hopefully success will be seen in different areas:
- Overall awareness for Open Access topics has grown
- The advantages of Open Access are clear
- Opening up publications and data has become normal to scientists
- Open Access activities are supported by technical solutions
- New business models are created
- The cultural shift towards opening up research output has developed
In the following, we want to present in more detail our lessons learned from the
implementation process of the several pilot activities.
 Research data repository Fordatis:
o Working on Fordatis required different skills, knowledge and roles, and
different people were involved in success in different ways.
o Fordatis has interfaces and dependencies to other projects and
developments, for example the Publica and the project Fraunhofer
Dataspace, which have to be considered.
o Research data management is a new topic still under development that will
evolve over the coming years. There are still many unanswered questions in
this context. Do now, what’s possible today.
o In addition to the technical implementation, the organizational embedding of
a repository must be considered as well. For this, all relevant actors and
networks must be brought on board and integrated.
o It was difficult for Fraunhofer-IRB to find staff for software development,
which led to delay and the work with an external partner.
 Communication strategy:
o Fraunhofer supports communication with several stakeholder groups by
mailing lists, centralized directory of people and events like Meetings and
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Conventions. This is supporting for spread our content to all relevant
persons.
o The Competence Center Research Services & Open Science is already in
contact to many important stakeholders.
o To communicate Open Access and to increase awareness for this topic
special occasions like the start of a new research data repository are
suitable to communicate Open Access.
o There are two successful trainings taking place at the Institutes that include
the topic of Open Access: scientific publishing and research data
management (Open Data). So we decide not to do an additional roadshow
but to use these trainings to inform in detail of Open Access.
 Integrating Open Access Clause in standard contracts:
o During the implementation stage we made the experience that it is quite
difficult to make it clear to divisions that deal with totally different topics such
as the legal consulting of R&D Contracts for the whole of 73 FraunhoferInstitutes that Open Access is a concept that leads to several advantages
for the whole Organization and for Science, Industry and Society as well.
Experts with legal background are trained to protect research output as
much as possible. So thinking about Open Access is a huge paradigm shift
for them. It takes several meetings to be able to explain the concept of
Open Access within the scientific system and show advantages and the
overall trends that led to the Open Access developments.
o At that point communication is key. It was critical to understand that
stakeholders with different backgrounds, and different KPIs for their work
have difficulties to change their thinking. Furthermore they have no
incentives to do this extra work on top of their regular tasks. So the critical
success factor was to understand their “world” or “way of thinking” and
connect the Open Access concepts to that. The second factor was to
communicate consistently and keep on reminding them persistently to get
answers and results.
o That is the reason why we had to derivate our activities in this context
because the Corporate R&D Contract Division could not realize our plan to
integrate an Open Access Clause into their standard contracts. So we
thought about the intended outcome – every Researcher in Fraunhofer
should be empowered to make Open Access a discussable topic in
contractual discussions. To reach that aim we developed a different strategy
as a workaround. Factsheets that are communicated widely in Fraunhofer
should do the job in informing researchers about the main arguments for
Open Access and Open Data.
o For other RTOs that work on these topics it can be recommended to think
about the potential Stakeholders, their view of the topic and try to convince
and argue consistently to be able to develop slight insight in the concept of
openness, even to a small extend to be able to discuss possibilities of
integration in existing processes.
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 Open Access Business Models
o We made the experience that the concept of exploitation of data and
business models around data is no common sense amongst the
Fraunhofer-Scientists. The workshops and interviews showed that it is
crucial to offer methodologic support for scientists to make it possible for
them to understand what a business model is and how such concepts and
ideas can be developed depending on their type of data, costumers and the
overall markets they act in.
o These workshops take time so it was hard to acquire scientists to join
because it is not possible to pay other Fraunhofer institutes to join such
workshops. More workshops in different fields would have been a good
possibility to get even more results. So we had to work in a derivative form.
We combined three steps of developing ideas for business models: We did
a thorough literature research, made two workshops (one for data in the
context of urban data; one for Open Data in general). Furthermore we
interviewed researchers form different fields to generate an insight on their
thoughts and activities around the management and exploitation or research
results in form of data. This gave an interesting insight into the current and
planned activities around business model development in Fraunhofer.
o To be able to work on Open Access Business Models it was key to explain
the concept of business models and the methods that enable everyone to
think about it because most of the scientists in Fraunhofer do not have any
work experience or qualification in economics.
o In terms of business models there is no one size fits all approach possible.
Every domain and research field has to think about ways to manage and
exploit their data for their own – with methodological help.
 Exchange with TNO:
o In our opinion, there was not enough time to exchange with TNO. We
believe that this bottleneck was due to the project structure, which did not
reflected the need for more meetings.
o All of our meetings went well though. We also got along well personally.
o The mutual learning took place between TNO and Fraunhofer in terms of
good practices but due to different stages of Open Access realization and
different organisational structures it was not possible to adapt these
solutions.
o Yet, we found the exchange interesting and we established solid contacts.
o In summary: Inter-organisational exchange and mutual learning across
national and cultural borders is great and important. However, there has to
be enough provided meetings in the project structure in advance to support
this exchange. There should also be at least two mandatory contact persons
per project dimension, which must always be present at the mutual learning
workshops or meetings.
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4 Analysis and Conclusion
In the following section, we want to connect our practical experiences with the theoretical
insights from the framework. By confronting both perspectives with each other, we aim
to highlight some blind spots in both perspectives that need to be further explored in
theory and practice. We will also come back to these questions in the following report
D6.2.
Like already outlined in section 2, we can analytically differentiate between three
organizational levels that should be considered for understanding organizational change:
(I) interorganisational & environment level, (II) intraorganisational level and (III) the actor
level. In the case of the pilot activities within ethics, it is obvious that the actor level was
quite important in two ways. In one sense, it was important to mobilise a well-connected
person on the central level (Fraunhofer headquarters) that serves as a bridge head
between the JERRI team, the managers of the internal funding programme and several
other institutes. In another way it was indispensable to have a change agent within the
team that is highly committed to the topic of 'ethics in research', has quite a lot of
experience with pushing the topic forward and therefore knows which contact persons,
networks and units should be taken into account and be integrated. Furthermore, change
agents have proven in our case also to be an immense help when it comes to the crucial
task to communicate appropriately a certain topic to several stakeholders. Like outlined
above (3.1.3) we made the experience that the right communication strategy is key in
order to avoid misunderstandings and convince people.
On a more structural or intraorganisational level, we made the experience that the claim
of 'ethics in research' is quite established. However, as Randles (2017, p. 22) pointed
out regarding the overall RRI concept, the word 'Responsibility' is quite flexible and
therefore can be interpreted differently. Also 'ethics' can been seen as a "word of power"
(ibid. p. 22) in the sense that no one can be against it. If you follow this assessment,
ethics can already be described - similar to the gender issue - as a 'boundary object'
(Star and Griesmemer 1989). But what is still missing is a shared understanding of what
ethics or responsibility means within the organisation that finally could create a
"pervasive inter-dependent system with an overflowing" (Randles 2017, p. 39) and
transformative effect. Our experience shows that this is due to two factors: the different
levels of ethical knowledge among Fraunhofer staff and the different expectations or
ambitions about ethics. What remains to be the biggest challenge on the
intraorganisational level is therefore to translate ethical aspirations into the different
institutional logics of the organisation and to convince others to go beyond established
ethical and responsibility standards.
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But setting ambitious new normative standards cannot be done by an even large
organization (like Fraunhofer) alone. This is also a task that needs to be done on the
wider interorganisational and environment level through for example adopting new policy
guidelines, new framework conditions in order to create higher pressure on RTOs.
The experience of the gender dimension resonates strongly with the insights from our
theoretical framework. Most prominently, it highlights the crucial role of change agents
meaning “actors that have the capacity and resources to initiate change”. For the first
two pilot activities and to a lesser extent even for the third one the “Equal Opportunity
Officers” played a crucial role as catalysts for change. It proved vital that these change
agents have an official mandate as well as dedicated resources to pursue activities
fostering gender equality within their institutes. In contrary to actors from the central
administration these change agents are at the same time rooted within the culture of the
actual institute often they are researchers, engineers or human resources managers.
Accordingly the function as boundary spanners between these two realms of the
organisation and are able to initiate a cultural change. It could be hypothesised, that the
case of gender in content is so difficult exactly because the organisation does not have
such boundary spanners in this case. The practice experience indicates that among the
change agents the ones who reach across boundaries are of special relevance for deep
institutionalisation. Another aspect resonating with the theory is the importance of an
organisation’s ability to embed new narratives into established ones. The recognition of
gender aspects in research content can only be successful if it is firmly tied to the
excellence narrative that is dominant in the organisation. This again points to the crucial
role of leadership as it is the top-level leadership communicating this narrative but also
mid-level actors need to take it up and translate it into their research domains. Actors in
the gender domain largely agreed that more than any other aspect of RRI the gender
perspective faces strong resistance for a number of reasons. One strategy that was
proposed was to align the gender agenda with more accepted agendas like diversity or
user centric, participatory innovation. Others strongly rejected this approach and voiced
the fear the issue of gender equality would be at risk to disappear in such a scenario.
This heated debate illustrates the crucial nature of narrative strategies.
Finally, the practical experience confirms the key role of landscape developments for
initiating organisational change. On the one hand pressure from the outside (e.g. in the
case of female leadership BMBF) is key in spurring action. At the same time evidence
from the outside such as the gendered innovation platform as well as new qualifications
brought into the organisation by young colleagues are recognised as important change
drivers.
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When reflecting about the experience from the Societal Engagement dimension, we
come to similar conclusions as in the gender dimension. Although Societal Engagement
is, compared to Gender equality, at a much lower level of institutionalisation, it reveals
the critical role of change agents. While in the gender dimension the role of change
agents could be carried out by staff with an official mandate ("Equality Opportunity
Officers") and in addition were located at every institute, the topic of SE does not have
such a lobby in the organisation yet. Although there are pioneer institutes with
enthusiastic scientists such as UMSICHT, the topic struggles for a more systematic and
Fraunhofer wide institutionalisation. What is necessary is to get SE practices from "niche
integrated normative networks" to a "pervasive inter-dependent system with overflowing"
(Randles 2017 p. 33). For this next step, it would be necessary to build a special network
for the topic of SE within Fraunhofer. Another solution is to search for an already
established role, that is institutionalised at all institutes (like the 'Equal opportunity
officer') and that could be gained as change agents for the topic of SE. First signs of
such a development could be the attempt to systematically connect Fraunhofer activities
in citizen science projects that is underway at the moment. Also, the linkage with Open
Access which was substantially strengthened in JERRI could be interpreted as a move
into the system and out of the ad-hoc niche character.
From an intra-organisational perspective, probably the biggest challenge is to change
the persistent scientific culture within Fraunhofer, from one that is orientated towards
very classical notions of excellence to a more society oriented culture. Therefore, it is
necessary to come to a new understanding of 'excellence in research'. One solution
would be the integration of SE goals and practices into the KPIs. In the words of our
theoretical framework: As institutional change "always comprise simultaneous
institutionalisation and de-institutionalisation processes" (Randles 2017, p. 15), the
meaning of 'excellence' has to be changed by adding new elements like participation
practices and societal goals. However, changing the scientific culture of Fraunhofer is a
challenge that cannot be solved through organisational change alone, but also depends
on an overall change of the scientific landscape. Again, compared to the gender issue,
the topic of SE so far could not raise an equal urgency and demand within the public. In
addition, so far there has not been a legitimation crisis (ibid., p. 14) that could get used
as a 'window of opportunity' for the topic of SE. This comparatively low attention for the
topic also leads to a lower pressure from policy actors and funders compared to the
gender issue.
Besides all these critical issues that need to be tackled, it seems that the topic of SE
itself opposes somehow institutionalization. As the experience shows, participation
processes are often a bit chaotic and results are to some degree not predictable.
Furthermore, the duration of such participation processes can rarely be determined and
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therefore it is difficult to integrate it into the timetable and the workflow of a project. In
case that there is an inherent conflict between SE and institutionalisation, one can ask if
it is maybe the genuine idea and benefit of participation practices to irritate in a
constructive way the normal process of research projects. So far, the question to what
extent SE practices should be institutionalised and what are the benefits and the
disadvantages of institutionalising, especially regarding Societal Engagement, is not
answered yet. In our view, this question deserves more attention both from a theoretical
and from an empirical perspective. Nevertheless, we think that the concept of the
citizen's office is a great solution for the controversy of invited vs. uninvited participation.
By presenting a wide variety of projects and their different participation level and letting
the participants decide in which project and to what extent they want to engage, it gives
a very good example on how to balance these two logics.
Finally, the experience from the Open Access dimension can be linked to our theoretical
framework. On an interorganisational level, it seems to be the biggest challenge to align
the logic of Open Science with the existing logic of the scientific systems and legal
frameworks of research contracts. What still remains to do after JERRI is to reform
Fraunhofers KPIs. Only if the KPIs also acknowledge Open Access practices, there will
be a real motivation for researchers to think about other ways of publishing. What seems
to be even more difficult is to integrate Open Access clauses into standard contracts. We
think that these experiences probably illustrates best what the theory calls "institutional
pluralism" (Randles 2017, p. 18). Although the theory states that it is the normal case for
large and complex organisations to deal with multiple institutional logics, for the
ambitious JERRI goal of deep institutionalization it is the critical question of how to knit
these two opposite logics together (ibid, p. 19). In other words: How to translate the idea
of openness into the paradigms of creating R&D contracts that are focused on the exact
opposite (knowledge protection & exploitation). As organisational theory and our
framework claims that organisational respectively institutional change is a more
evolutionary and iterative process, in which the mechanisms of assimilation or absorption
can be found more often than erasure (ibid, p. 15), it is necessary to negotiate between
different logics by putting yourself into the 'shoes' of other units or stakeholders.
On a more actor focused level, the experiences from the Open Access dimension again
reveal the critical role of change agents, respectively the role of institutional
entrepreneurs (ibid, p. 30). We suggest that the actor level is even more important if
there are conflicting institutional logics on the intraorganisational level and a strong
support through the higher management is missing, because then a strong bottom-up
strategy is necessary. When it comes to the topic of institutional entrepreneurs, the
theory states two strands: one is the strand of 'heroic entrepreneurs', which states the
individual power and achievements of individual people and the other understands the

64

impact of institutional entrepreneurship as a process, that is based on collective,
incremental and multi-level efforts/elements (ibid, p. 16f.). We think that the experience
from the Open Access dimension fits more with the second strand. To make effective
use of institutional entrepreneurs it is crucial to connect them to other relevant actors
with similar agendas and to other ongoing projects and internal changes. The experience
shows that alternative practices or new logics are only assertive if you connect them to
similar projects, discourses or narratives (for example sustainability) 12. Besides the
important task to connect all these different elements on different levels, in a second step
it is important to institutionalize this exchange and communication in form of new network
groups (e. g. like the already existing Fraunhofer sustainability network), so that the
various ongoing projects and researchers that deal with the topic of Open Science are
linked together and can create "pervasive inter-dependent systems with overflowing"
(Randles 2017, p. 39) effects.

12 Our experience within the Gender dimension shows also that building on previous projects

(here: the STAGES project) is quite supportive for reaching the goals of your own project/pilot
activity.
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ABBREVIATIONS
Fraunhofer IAO

Fraunhofer Institute for Industrial Engineering IAO

Fraunhofer IRB

Fraunhofer Information Center for Planning and Building
IRB

Fraunhofer ISI

Fraunhofer Institute for Systems and Innovation Research
ISI

Fraunhofer UMSICHT

Fraunhofer Institute for Environmental, Safety and Energy
Technology UMSICHT

JERRI

Acronym for the project Joining Efforts for Responsible
Research and Innovation

KPI

Key Performance Indicator

NGO

Non-governmental organization

R&D

Research & Development

R&I

Research and Innovation

RRI

Responsible Research and Innovation

RTO

Research and Technology Organization

SE

Societal Engagement

TNO

Toegepast
Natuurwetenschappelijk
Onderzoek/The
Netherlands Organization of Applied Scientific Research
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ANNEX I (ETHICS)
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Ethics module at the alumni meeting
of the research managers

Date and location: July 18th, 2018, Fraunhofer ICT (Pfinztal) ca. 20 participants

Objectives
1. developing the ethical competence of the participants in the following five
elements: perception, evaluation, judgement, action, and critical reflection on (a)
ethical implications of research, (b) reflection on one's own moral positions, (c)
discussion of ethical positions & arguments, (d) exchange & discussion on dealing
with ethical aspects in research (approaches to solutions).
2. pilot test of a format for ethics reflection with regard to applicability in other
Fraunhofer qualification programs

Input
•
•
•
•
•
•
•

Specific material on the selected topics (current state of the ethical discourse in the
respective field of technology, overview of ways of dealing with ethically relevant
aspects, etc.)
Selected sections of the JERRI ethical guideline
Templates for individual reflection
Feedback questionnaire
Informed consent form
Information from the keynote speakers
Graphical recording with Heyko Stöber (visualization of the group discussions)

Procedure
30min

•
•

Plenary

•

Introduction: background and schedule of the panel
Short presentation: introduction to “Ethics in Science and
Research” and the JERRI project (15min speech, JERRI team)
Brief presentation of the three different session topics (medical
technology, AI, general applied ethics)

 Each session will have a keynote speaker from the circle of participants and
a session moderator with professional competence (ISI/JERRI team).
Participants will be assigned to one of the parallel sessions in advance in order
to have diverse discussion rounds.
20min

Step 1: identification/problem outline: perception of normative
aspects of the research area/project
•
•

The keynote speaker will present his/her own topic and 1 project
example with ethically relevant questions, the moderator will note
central normative aspects on Post-its.
short discussion: questions on content, participants may name
further ethically relevant aspects (record on Post-its)
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10min

Step 2: reflection on one's own moral evaluations:
•
•

•
20min

exchange (Appreciative Inquiry), moderator records the results on
(small) Post-its.

Reflection of the “moral evaluation” (step 2) on the basis of ethical
basic principles/ethical discourse (use/see the templates)

Step 4: Exchange & Judgment Formation
•

10min

(“imagine other moral perspectives/valuation of the project”; write it
down for yourself)

Step 3: Reflection of normative principles of the field of
technology
•

20min

personal limits and values?
personal boundaries from friends or acquaintances with a different
value orientation (e.g., religious, pacifist, transhumanist, etc.)?

mutual presentation of the considerations from step 3. The
participants listen actively and record essential arguments. The
moderators pin the essential 4−5 ethical aspects on the pin board.

Step 5: Action
•

Plenary

15min
35min

Plenary

20min

joint discussion about possible recommendations: How to deal with
the identified normative aspects? (for example using alternative
methods, involvement of ethic experts, involvement of
users/affected groups/stakeholder etc.)
Coffee break
• presentation of the central discussion results from every session
(along the discussed project example explain the steps and
competence dimensions): perception, evaluation, judgement,
action and critical reflection)
• conclusion: presentation of the drawings (visualization of
the group discussions) made by Heyko Stöber
• methodological reflection
1. request to fill in questionnaires (evaluation of the individual parts of
the format)
2. feedback in the final discussion (What is the most important insight
from the ethics module? How could the format be integrated into
other Fraunhofer qualification programs, what parts of the module
have to be adapted?
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Template for: Medical Technology - Neurostimulation/Active Implants
Ethical Principle

Are these ethical principles

Explanation/exemplary questions

relevant
project?

principle

of

damage

avoidance

Exclusion of unacceptable risks with regard to the use of medical
technology. Is the patient risk in proportion to the benefit due to the
use of the technology?

principle of well-being

Is the use of a specific medical technology for the treatment of a

and

certain clinical picture suitable and targeted?

therapeutic

relevance

principle of autonomy

To what extent does the use of neuroprostheses or implants, for
example, change the imputability and responsibility of patients? Is
the patient's voluntariness and sufficient possibility of control against
the danger of manipulation guaranteed? Does the collection of
certain information or applications of medical technology impair the
patient's

independent

and

self-reliant

lifestyle?

(risk

of

manipulation/control of the patient)

principle of justice and

Refers to the unequal distribution of or access to medical technology

equal

products. To what extent can it be ensured within the development

health

opportunities

of the product that broad sections of the population have (financial)
access? What (negative or positive) effect does the technology have
on the consideration of the health needs of certain population
groups?

problems
the

regarding

dissolution

medical

of

boundaries

Refers to medical technology that no longer pursues a preventive,
diagnostic, therapeutic, rehabilitative or palliative purpose, but aims
at optimising human performance.

(Human Enhancement)

solidarity principle

Refers to medical techniques that make it possible to individualise
therapies. Can the standard use of such medical techniques lead to
a reduction in solidarity and discrimination within the health system?
To what extent can the information obtained in this way also be used
against the interests of patients?
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for

this

research

right to informational

Concerns the negative consequences/ risks of collecting health-

self-determination/data

relevant information. Is there a danger that information will be

security

collected against the interests of the patient and which possibilities
of informational self-determination remain for the patient?

possibility

of

What is the probability that normative goals will be thwarted and that

misappropriation (dual

negative effects will occur or be misused for other purposes? How

use)

likely is a non-civilian use or misuse for harmful purposes?

Template for: Artificial Intelligence - Face Analysis
Ethical Principle

Explanation/exemplary questions

Are these ethical principles
relevant
project?

equitable distribution of

What are the consequences for the job situation? Will certain

labour

human work become superfluous?

quality of work

What are the consequences for the quality of work? Is certain
human work becoming less demanding? Will the quality of
interaction change?

damage prevention

Are there increased risks during use/operation? What is the
relationship between the (control) capability of the user and the
complexity of the AI system?

clear responsibility and

How are negative consequences caused by the use of the

attribution of action

technology system? Will the attribution of responsibility change?

relationship

Is a technical system entrusted with decisions that were

between

autonomy and control

previously reserved for human beings? Is there a balance
between control and confidence in the results of the system?

principle of transparency

To what extent is it possible to still understand the results and
decisions of AI systems and thereby counteract possible wrong
decisions, critically evaluate results and objectively assess them?

73

for

this

research

opportunities

to

Are the realities of life and opportunities for participation of

participate in the use of

different groups of people (e. g. women/men) affected differently

technology

by

and

its

advantages

the

use

of

technology?

For example, are certain groups of people preferred or
disadvantaged in the interaction possibilities with the AI/Robotics
system? (danger of profiling/categorisation of people and, for
example, of a desolidiarisation in the health sector)

justice

Is there an impact on social inequality between different social
groups (e. g. through cost increases, new access barriers or the
consolidation of stereotypes)?

principle

of

self-

Are there any effects on the citizens' self-determination? Are

determination

options for action restricted?

conscious social design

Are there unwanted effects on social relations (e. g. social
tensions, exclusion, erosion of trust)?

avoidance of misuse

Is there a potential for misuse for harmful purposes?

data protection

Does such a concentration of data pose a risk to data
protection?

protection of privacy

Are there any implications for citizens' privacy?

dual use

How likely is a non-civilian application?

Template for: Security and military research
Ethical Principle

Explanation/exemplary questions

Are

these

ethical

principles relevant for this
research project?

orientation

towards

peaceful/peace-

Is research oriented towards peaceful/peace-keeping

keeping goals

goals?

orientation towards defensive goals in

To what extent can it be ruled out that the military

military research

technology to be developed will be used as an
offensive weapon? Is it possible to control research in
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such a way that this technology is used later only as a
means of defence?

commitment to international security

Is the research activity accompanied by a commitment
to international security to minimize the demand for
military technology?

principle of transparency of the purposes

Are the objectives/purposes of the research activity
known?

principle of transparency vis-à-vis the

Is information on (partly) publicly funded research

public

projects also accessible to the public? To what extent?

possibility of misappropriation

What is the probability that normative goals will be
thwarted and that negative effects will occur or be
misused for other purposes? How likely is it to be
misused for harmful purposes?

respect for the ethical principles of the

Are ethical principles of cooperation partners (e. g. civil

cooperation partners

clause) affected?
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ANNEX II (GENDER)
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Submission Form for Practical Examples for the Gender Diversity Toolbox:
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ANNEX III (OPEN ACCESS)
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Table 1: Open Access communication matrix
Communication Chanel
Internal Website of the FraunhoferGesellschaft

Type

Stakeholder

•

• Open
visibility
of
Public, Politics, Scientific Increase
Access
Website
publications,
good
community
accessibility to publications ePrints

Website “Open Access
Strategy”

https://www.fraunhofer.de

Content

Links

and research data, goals
an roadmaps
Internal Website of the Fraunhofer IRB
https://irb.fraunhofer.de

•
•
•

Website of the Competence
Center Research Services
and Open Science
Link to Open Access
Strategy (PDF)
Link to Open Access Website

Public,
community

Scientific Present
the
service
portfolio of the department
Research Services & Open
Science

Link to ePrints
•
Intranet of Fraunhofer-Gesellschaft
•

Website “Scientific
Publishing”
Website of the department
Research Services & Open
Science

Scientists at Fraunhofer
„Fachinformationsmana
ger”,
Staff

of

“Zentralverwaltung“

the

•
•

Overview service
packages e.g., Open
Access
Short description of the
service packages at
the department
Research Services &
Open Science, library
support and
publications support

•
•
•
•
•
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Publication
Support
Wiki
Publica/ePri
nts
Open
Access
Policy
Open
Access
Strategy
Website
“Open

•

•
Staff of the Fraunhofer•
Gesellschaft,
Scientists/Interested
•
public

Website ePrints
http://publica.fraunhofer.de/starweb/ep09/ind
ex.html

Short description oft he
ePrint servers
Legal backgrounds on
Open Access
Open Access and its
benefits, ePrints +
publication support

•
•
•
•
•
•

Access“ of
the
Publications
Support
Wikis
Website
with
information
on Open
Access
Recherche
Open
Access
Strategy
“Berliner
Erklärung”
Open
Access
Website
Support for
authors
Guidelines

Technical
documentation
and contact
•
Publications Support Wiki

•

Open Access (What is it?
What is it good for? What do
authors have to do? Open
Access Strategy? Links to
Materials and Website)
Services of the department
Research Services & Open
Science
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Scientists
at
the Detailed information
Fraunhofer-Gesellschaft Open Access and
application

on Links
to
all
its important
resources Open
Access

•
•
•

•
•
•
•
•

Publica/ePrints (Information,
Tools for Authors, Expert
Information/Library)
Open Science (Open
Science in the EU,
disambiguation)
Research Data (What are
Research Data? Lifecycles of
Research Data? How to cite
Research Data?
Research Data Management
and Sustainable Archiving?
Support and Services)
Copyright
Bibliometrics
Publication Media
FAQ
Contact

About
Open Access Website

•

https://openaccess.fraunhofer.de
•
•
•

Introduction to Open Access:
What is it? What is it good
for? Open Access at
Fraunhofer, Circumstances
Open Access Strategy Goals
Open Access Publications:
Open Access Gold, Open
Access Green
Fraunhofer-Publica: Link to
Publica, Link to ePrints

References to Open Access
Publications, Fraunhofer-Publica,
Open
Access
Strategy
https://www.openaccess.fraunhof
er.de
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Central
information
platform on Open Access at
Fraunhofer

•
Flyer

•

Flyer “Publikationsprozesse
effizient gestalten”
(Optimise your
publication process)

•
Scientists

at

the

Fraunhofer-Gesellschaft

Flyer “Open Access to
Publications”

•

•

•
Scientists
at
the
Fraunhofer-Gesellschaft

Brochure Checklist for Publishing

•
•
•
•
•
Poster

•

Open Access Integration
(2011): Benefits of Open
Access, Open Access
should be included into
the of publication process
Publication Funds (2017):
We designed a poster to
promote the publications
fund. The poster has been
used at all institutes.
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•
Scientists
at
the
Fraunhofer-Gesellschaft

•

Detailed advice to on
scientific publishing by
reference to an outline
of a publication
process considering
Open Access
Detailed Flyer for
scientists on Open
Access and its
application
Primary and secondary
publications on
Fraunhofer Open
Access Servers
(ePrints)
Benefits of Open
Access
Legal issues
Framework conditions
Promotion funds for
Open Access
publications
Open Access
integration (2011):
Benefits of Open
Access, Open Access
should be integrated
into the publication
process
Publication fund
(2017): To promote the
publication fund we
designed a poster and
handed it to all
Institutes

•
Publications in context of the “Allianz-AG”

•

Brochure “Open-AccessPosition, Prozesse,
Perspektiven” (2009)
• Brochure “Open-AccessStrategien für
wissenschaftliche
Einrichtungen” (2012)
Brochure “Open-AccessPublikationsfonds” (2014)

•
Scientific
institutions,
decision maker at the
central administration

•

•

•
Internal Journal: “Quersumme”

•
•
Mailing List: “BFI”

“Open Access umsetzen
– Orientierungshilfe für
Autoren (2007)”
• “Die Quote heben” (2008)
• “Erfolgreich Publizieren”
(2011)
“FORDATIS” (2017)
News feed of the
Competence Centers
Research Services and Open
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•
Scientific
institutions,
decision maker at the
central administration,
prime mover at the
Fraunhofer-Gesellschaft
•
Expert
community,

information

Introduction to Open
Access, Perspectives
and processes in the
European knowledge
landscape,
Perspectives of other
research organisations
in context of the
thematic focus “Digital
Information” by the
“Allianz der deutschen
Wissenschaftsorganisa
tio nen”
Building blocks for
research organisations
to implement Open
Access, specific
examples
Detailed
recommendations on
how to organise and
finance publication
funds, on workflows or
the minimum
requirements for the
cost absorption for
Open Access
publishing
Contents stemming
from activities of the
Competence Center,
short (3000 characters)
articles

News for the customer
group

Science to the Community of
“FIMs”

“Fachinformationsman
ager”

“Fachinformationsmana
ger”, staff of the central
administration, decision
maker, staff of the
libraries

•

•

Mailing List: “PR-Netzwerk”

PR network
•

•

Mailing List: “Ombudspersonen”

Ombudsperson
•

Newsletter: “Tipps
Publikationssupport”

und

Tricks

vom

Published at the end of every
month.

•
Expert
information
community, staff of the
libraries

•

•

Published erratically

Newsletter: “Trendradar”

Expert
information
community,
other
stakeholder
at
the
Research-Services and
Open Science e.g.,

Topics at the PR
network
Topics at the mailing
list of the group of
Ombudspersons
Hints for the user group
“Fachinformationsman
ager” and the staff of
the libraries stemming
from the activities of
the publications
support team
The “TrendRadar”
newsletter provides
information on trends in
the context of
publication and Open
Science

central administration
•

•

On demand

Information event: “Scientific publications”

Scientists at Fraunhofer
•

•

On demand

Seminar: “Research Data Management”

Scientists at Fraunhofer
•

Presentations and publications

Talks at and participation
in open forum discussion
events organised by the
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•
Open
community,

Access

Detailed information on
all fields of scientific
publishing, especially
its specific application
Detailed information on
the issue of publishing
research data
Open Access at the
FraunhoferGesellschaft

•

Networking meetings

•
Publications

Open Access
Community.
Talks at several networks of
the Fraunhofer-Gesellschaft
• Symposium “Netzwert”
• Task force on “Open
Access” of the Alliance of
Science Organisations in
Germany
• Task force at EARTO
• “Fachforum und
Netzwerktreffen
Fachinformation”
• Meeting of the IT
Managers
• Meeting of the group of
Ombudspersons
• Open Access Days
Open Science Conference
• Klages, Tina; Wuchner,
Andrea (2017): Open
Science bei Fraunhofer,
• Küsters, Ulrike; Klages,
Tina (2018): Fostering
Open Science
@Fraunhofer
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“Fachinformationsmana
ger”,
IT
manager,
Ombudsperson
Open
Access
community,
“Fachinformationsmana
ger”,
IT
manager,
Ombudsperson,
Scientists at Fraunhofer,
German
research
organisations, European
RTOs

•
Open
community

Access

Open Science at the
FraunhoferGesellschaft

Open Access template clause
If the beneficiary publishes her or his findings resulting from the funded research project as a
contribution to a scientific journal, this should be done in such a way that the public can access
the electronic version (Open Access) to the contribution. If the contribution does not initially
appear in a journal accessible to the public free of charge and electronically, the contribution
should also be made available to the public free of charge and electronically, if necessary
after the expiry of a reasonable period (embargo period) (secondary publication). In the case
of a secondary publication, the embargo deadline should not exceed twelve months.
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Figure 1: Fact sheets for integrating open data into contract negotiations
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Process for Development of Open
Data Business Models
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EXECUTIVE SUMMARY
We created suggestions in the context of Open Data business model development. First, we
analysed the current theoretical frameworks. Second, we conducted an empirical survey.
Third, we held 2 different hands-on workshops.
We derived the following results:
Two key activities
Our analysis shows, that it is crucial to focus not only on business model development but
also on key activities that supports proactively the socio-political and the socio-economic
change and reduce overall uncertainty:
1. Develop clear-cut agendas, guidelines and fact sheets for data privacy and data
protection as well as precedents to improve informed decision-making for all
stakeholders.
2. Develop unambiguous copyright/licencing models (use de facto standards if
possible) and pricing models to improve certainty for all stakeholders.
Five value proposition domains
By combining the results from our 3 distinct approaches we arrive at the following 5 Open
Data business model value proposition domains, which can serve as a basis for further
business model development in the realm of the emerging Open Data markets:
1. Data-literacy, data analysis and visualisation through experts (data scientists) and
the help of tools (algorithms).
2. Data simplification with through experts (data scientists) and tools (algorithms).
3. Data enrichment, enhancement, integration through experts (data scientists) and the
help of tools (algorithms).
4. Data support, service, guidelines, governance and training from experts.
5. Data-coupling, data-matching and data integration through experts (data scientists)
and tools (algorithms).
These 5 proposition domains combined with the 2 key activities can serve as a suggestions
for further Open Data business model development.
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METHODS
To generate optimal results for WP6 we used the following 3 distinct methods:
6. Theoretical analysis
a. A systematic literature search was conducted. (approximately 100 resources)
b. The results were fed into a bibliographic database. (approximately 50
resources)
c. A careful sight of the gathered literature was carried out. (approximately 30
resources)
d. A systematic review and analyses of studies, reports and documents on the
topic of Open Data and Open Source business models was carried out.
(approximately 10 resources)
e. A systematic comparison and combination of the key findings of the analysis
was carried out.
7. Empirical survey
a. Interviews with 8 experts à ca. 1-1-5 hours in different research areas
b. Guiding questions regarding the following topics:
i. Knowledge of Open Access and Open Data
ii. The state of affairs at the respective Institute
iii. Handling of Data
iv. Awareness regarding utilisation possibilities of data
v. Are there any good practices?
8. Do you see potentialities or challenges?
9. Hands-on workshops
a. To achieve maximal efficiency we chose the global parameters for the
business model workshop to be: high intensity, short time interval (3 hours in
total), small group and high level of expertise (3 experts).
b. To achieve maximal reliability of our results we did not inform the expert group
on the results of our prior theoretical analysis.
c. We utilized a 30-minutes asynchronous brainwriting session followed by a
short sorting and a 20-minute dot voting to generate initial potential value
propositions, products, services and key features (1 hour in total).
d. We used a solo write up session combined with a follow-up session of lightning
talks to develop initial business model canvases (1 hour in total).
We used 2 sessions of brainswarming. The goal of the first session was to immunise the initial
business models against potential shortcomings. The goal of the second session to optimise
for potential beneficial circumstances (1 hour in total).
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MAIN PART
1. THEORETICAL ANALYSIS
To develop suggestions in the context of Open Data business model development we
reviewed and analysed the existing theoretical frameworks on this topic.
Our theoretical analysis is comprised of 4 parts: First, we assess the potential impact of Open
Data in general. Second, we classify current business model resorting to pre-established
taxonomies. Third, we contextualise the most promising business model patterns by critically
assessing current Open Source business models. Fourth, we integrate our results from the
first 3 parts.
The result of our analysis process is a small selection of only the most promising potential
business models and their aspects. These business models serve as a basis for informed
decision-making in business model development.

1.1. The potentials, challenges and the impact of Open Data
Open Data and Open Science in general, is a new global trend with huge transformative
potential. However, it is hard to predict which of the current Open Science trends and its
corresponding paradigm shifts will translate into new stable markets. It is clear though that
the existing data infrastructures are undergoing a transformation process right now. This in
turn will at least open up a short-term market for transformational technologies and services.
Following Mohr and Hürtgen (2018) data is already important and will be even more important
in value creation in the near future. There will be more data, richer data and more data tools
also driven by the internet of things (IoT). (Mohr, Hürtgen 2018, 2) One of the most prevalent
cases for the massive impact of data are the synergetic effects between artificial intelligence
and big data. (Mohr, Hürtgen 2018, 3) However, artificial intelligence require large amounts
of clean, rich and bias-free data. In this context, raw data is almost useless but with a high
quality systematically managed value chain, it is possible to capture the genuine value of data,
(Mohr, Hürtgen 2018, 3) not only to drive artificial intelligence but also to drive an entire class
of new smart solutions. While algorithms are already freely available commodities, companies
keep their data under lock and key. (Mohr, Hürtgen 2018, 5) As the total volume of available
data increase, relevance assessment, timing, thoughtful pre-analysis and logical layering of
the data becomes more and more important. (Mohr and Hürtgen 2018, 6) In general, following
Mohr and Hürtgen (2018), enriching data with additional information and extracting insights
using artificial intelligence will likely become mainstream activities. Insight-based value
creation can be achieved by supporting growth, by reducing costs or by creating new portfolio
items. (Mohr and Hürtgen 2018, 8) However, following Hürtgen and Mohr (2018, 13) there are
also at least 3 challenges: (1) linking data and business, (2) closing the gap between insight
and impact and (3) consistent integration of data analytics. Mohr and Hürtgen 2018, p. 8) To
address these challenges Hürtgen and Mohr (2018, 13, 14) propose 5 guiding principles and
5 strategic action principles derived from best practices in successful companies.
Guiding principles (Mohr and Hürtgen 2018, 13-14):
1. Analytics is a language not a tool.
2. Translators between data and business are crucial.
3. Change management is crucial.
4. IT must develop freely.
5. Agility must be lived and breathed.
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Strategic action principles (Mohr and Hürtgen 2018, 13-14):
1. Business model first data second.
2. Focus on the top-3 use cases.
3. Rapidly build the IT infrastructure.
4. Hire data scientists.
5. Set yourself up for scale.
Arguably, the same general potentials and challenges holds true for both: companies as well
as research and technology organisations (RTOs). Following Bilsen et al. (2018, 3) the core
mission of RTOs is to deliver research and technology to the market and society. (Bilsen et
al. 2018, 3) Open innovation is a key paradigm of RTOs. (Bilsen et al. 2018, 3) There are 2
types of activities of RTOs that attribute to their total economic impact or footprint: (1) funding
and employment, (2) collaborative contract research and spin-off activities. (Bilsen et al. 2018,
3) In 2016 those activity types of 9 European RTOs in total caused the creation of 284.000
jobs. (Bilsen et al. 2018, 3) The total fiscal return adds up to 2.6 billion. (Bilsen et al. 2018, 3)
On average for each job in one of the RTO another 4 jobs are created in the economy and for
each euro invested 3 euros flow back to the national government. (Bilsen et al. 2018, 4) Due
to globalisation, digitalisation, and short product cycles, research and development (R&D) in
companies changed a lot during the last couple of years. Complexity, specialisation
challenges companies to be more collaborative and more open. (Bilsen et al. 2018, 72)
Complexity and heterogeneity is one of the key challenges for companies and RTOs.
Following Swan and Brown (2008, 7, 14) creation, management, appreciation and sharing of
data is highly heterogeneous among individual researchers and various disciplines. (Swan
and Brown 2008, 7, 14) Arguably, making data usable, re-usable, sustainable and
interoperable is a challenge and requires significant long term commitment. Co-operation
between institutions, research funders and researchers is key to ensure data sustainability.
(Swan and Brown 2008, 9)
Openness, deep cooperation and free sharing of data seems to be a natural approach to deal
with complex markets and short product cycles. At the same time openness, cooperation and
free sharing, is also a challenge. Especially intellectual property and Open Data seems to
contradict each other. Nevertheless, Open Science (including Open Data) and intellectual
property rights are of course compatible in principle—there is at least no conceptual or logical
necessity for them being incompatible. Yet, to integrate both worlds there is a need, for
guidelines, frameworks and precedents. The European Commission plays a key role to build
a sound framework of Open Science and copyright policies. (Crouzier 2017, 2) Following
Crouzier (2017, 2) one should draw inspiration from best practices and established policies
within RTOs, which do have social commitments as well as partnerships with the industry.
(Crouzier 2017, 2) Crouzier (2017) gives the following recommendations:
“Preserve the European Commission base principle for Open Data: ‘as
open as possible and as closed as necessary’. […] Support of “bottom up”
growth of Open Science and Open Data, while encouraging translation of
research outputs into the commercial world.” (Crouzier 2017, 2-3)
Following the European Commission (2017, 6) there are 11 recommended key actions to
maximise the impact of EU Research & Innovation programmes in context of Open Science
in general and Open Data in particular. Overall, some of the key recommendations stated in
this report are:
1. “Make international R&I cooperation a trademark of EU research and innovation
Action: open up the R&I programme to association by the best and participation by all,
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based on reciprocal co-funding or access to co-funding in the partner country.”
(European Commission 2017, 6)
2. “Europe must embrace the transformative power of open science, allowing for a faster
circulation of increasing amounts of knowledge, and seize the potential of open
innovation to trigger faster and fairer growth, building a knowledge economy that is
open to the world.” (European Commission 2017, 8)
3. “For its part, the post-2020 EU R&I programme should reinforce support for skills and
competence development in EU-funded projects. Collaborative R&I projects should
include training activities for the next generation of researchers and innovators,
particularly skills needed for data-driven open science.” (European Commission 2017,
13)
Very likely Open Science will have a socio-economic impact not only in Europe. Open Science
and Open Data has high potential to improve the European society as well as the European
economy. (San Chan et al. 2015, 10) “Between 2016 and 2020 25,000 jobs directly related to
Open Data will be created” (San Chan et al. 2015, 10) The European Union should take further
steps in “creating a ‘data value chain friendly’ policy environment. The objective is to put in
place the ‘systemic’ prerequisites for effective use and re-use of data through legal and soft
law measures.” (San Chan et al. 2015, 7)
Similarly, the European Commission (2018, 11, 12) states that openness in its 3 aspects open
innovation, Open Science, Open Science is the key factor that guarantees welfare and
sustainability in Europe for the next decade. (European Commission 2018, 11, 12) The 3 O’s
paradigm will improve Europe’s “‘broken’ knowledge-innovation nexus” (European
Commission 2018, 159) only if it is
“fully embedded within an new policy vision. A vision which sets out a
European long-term framework: a new social contract, allowing for
flexibility, learning and experimentation whereby openness in research and
innovation and openness to the world is part of the new digital
democratization process bringing together citizens, academics,
researchers, innovative firms building a common project ‘to the benefit of
all’.” (European Commission 2018, 159)
The current de facto impact of data combined with the transformative power of Open Science
in general and Open Data in particular gives rise to the question of the potential social and
economic impact of Open Data in the near future. There are good reasons to believe that
Open Data will have a socio-economic impact. However, to ensure long the term success of
Open Data and its emerging markets, we need a clear understanding of the socio-economic
and socio-political workings of current and future Open Data business models.

1.2. Current Open Data business models
To deal with the socio-economic and socio-political complexity that accompanies Open Data
and related business models, it is reasonable to choose a taxonomic approach. For example,
according to Ferro and Osella (2013) there are 8 archetypical Open Data business models
especially in context of Public Sector Information (PSI) re-use (see also (Howard 2013)):
1.
2.
3.
4.
5.

premium product/service,
freemium product/service,
Open Source like,
infrastructural razor and blades,
demand-oriented platform,
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6. supply-oriented platform,
7. free as branded advertising,
8. white-label development: subscription models.
Zeleti et al. (2014, 3–5), for example, identify 15 types of Open Data business models. In
contrast to the perceived opportunities that arise from Open Data, our literature analysis
shows that it is difficult to obtain solid evidence that underpin the soundness of those and
similar types of business models. Zeleti et al. (2014 ,1) seems to share this impression:
“[…] scholarly efforts providing elaborations, rigorous analysis and comparison of open
data models are very limited. This could be partly attributed to the fact that most
discussions on open data business models are predominantly in the practice
community. This shortcoming has resulted in a growing list of open data business
models which, on closer examination, are not clearly delineated and lack clear value
orientation” (Zeleti, Ojo, and Curry 2014, 1)
We consider the results from Ferro and Osella (2013), Howard (2013) and Zeleti et al. (2014)
to be the most conclusive ones so far. In summary, our analyse shows that—according to the
authors mentioned above—the most important Open Data business models seems to cluster
around the following 7 themes:
1. Premium: We charge a fee upfront for the premium version that includes future
updates and support.
2. Freemium: A small basic version is free, for a more elaborate version we charge a fee.
3. Open-source-like: We generate money by charging our service or support or by raising
funds.
4. Infrastructure: The basic infrastructure is free; tools operating on it will be charged.
5. Subscription based models: Customers pay periodically for the product or service.
6. Advertising: Advertising and traffic for other business areas.
7. Multi-licensing: Private or social use is free; the version for commercial or institutional
use will be charged.
Those high-level considerations on current and potential business models are valuable in
regard of preliminary sorting business model approaches and recognising reoccurring
patterns in business model development. However, those theoretical considerations are not
informative or have only limited predictive power. To address this challenge and to improve
our predictions on how successful different Open Data business models might be, we did
another short review of current paradigmatic Open Source business models. This approach
is prima facie valid because data and source code are closed relatives in the digital domain.

1.3. Current Open Source business models13
While there are arguably no clear-cut cases of Open Data business models yet, there are
however successful business models in the realm of Open Source for many years. That fact
suggests eo ipso the following objective: By analysing current Open Source markets and their
successful as well as unsuccessful business models we can derive insights as well as wellfounded decisions regarding possible business models for the bona fide Open Data markets.
Open Source software and collaborative Open Source development in particular is
undoubtedly one of the most important pillars of our modern life. On the one hand, closed
13 Please note, that it was not the focus of our work package to consider and analysis of Open Source

per se. However, Open Source is the third important output category.
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source is common in the desktop market: about 82% of desktops are powered by a closed
source, proprietary operating system i.e., Microsoft Windows. (statcounter 2019) On the other
hand, about 88% of our smart phones are powered by Android, an Open Source unix-like
operating system. (Statista 2019) Browser market share worldwide is about 57% for
Chromium, an Open Source web browser. (statcounter 2019) Open Source unix-like servers
power about 69% of the accessible websites worldwide. (w3techs 2019) In this regard, Open
Source is arguably very successful. However, in contrast to the widespread successful use of
Open Source (software), the business success of Open Source (business models) is not
clear-cut.
The plurality of Open Source approaches on paper and in real life seems to suggest that there
are at least some niches for Open Source business models, however conclusive cases for
real world proven Open Source business models are surprisingly rare, as it turns out on closer
inspection. Levin (2014) for example argues that there is indeed no real world example of a
working Open Source business model with the exception of Red Hat, a multinational opensource software company. Arguably, this specific case can considered being an exception not
the rule. (Levine 2014) The only approach that is really working according to Levin (2014) is
the software as a service model. Levin (2014) distinguishes between collaborative
development of Open Source software on the one hand and an Open Source business model
on the other hand. According to Levin (2014) Open Source software development is “the best
software development and maintenance methodology over the long term” but in contrast,
“[t]here is no ‘open source business model.’” (Levine 2014) Walker (2017) argues that the true
value proposition in the context of Open Source lies in the platform of a team or company not
the Open Source code itself:
„No proprietary product built as an addition on top of open source software
has ever achieved ubiquity in the modern data center, with the possible
exception of VMware […]. It seems that the only successful products that
utilize open source components are those where the proprietary bits are the
platform, and the open source parts are simply the commodity bits that fill
in the gaps that developers can use to more quickly create a product.“
(Walker 2017, 9)
In line with this thinking, Walli (2016) argues that one must not confuse the Open Source
software development with the Open Source business model for the former does exist the
latter does not exist. This does not mean that there is no Open Source business model at all,
but that one should differentiate between Open Source business models and Open Source
development. It seems reasonable to suppose that, the same line of thinking applies to Open
Data. At least it is reasonable that we can transfer the lessons learned from the current Open
Source market to the current and future Open Data market.

1.4. Combined results of the theoretical analysis
In the light of the first 3 steps of our analysis i.e., (a) the impact of Open Data, (b) the current
Open Data business models and (c) the current Open Source business models, we identify
the following 4 paradigmatic value propositions addressing the Open Data market:
1.
2.
3.
4.

Interpretation and analysis of the data through experts.
Manipulation of the data by special tools (software).
Support, service and expertise regarding the data and data tools infrastructure.
Additional features and tools that enhance data relative to a specific use case.
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This list is of course neither extensive nor exclusive but it gives us clues on potential Open
Data business models. Yet, by carefully selecting and combining this results of our analysis
of the theoretical frameworks with (a) the results of the empirical survey and (b) the results of
our 2 workshop we arrive at well-informed potential Open Data business models.
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2. EMPIRICAL SURVEY
Please see section 3.4.6. (Survey) in the main document: JERRI – Joining Efforts for
Responsible Research and Innovation, Deliverable D6.1, Fraunhofer implementation report.

3. HANDS-ON WORKSHOPS
We developed and conducted 2 distinct workshops. In the first workshop, we developed
business models in the context of heterogeneous research data in the urban environment. In
the second workshop, we developed business models in the context of Open Data in general.

3.1. Heterogeneous research data in the urban environment
The first workshop on data-based business models took place on 8th May 2018 at the
Fraunhofer IAO in the research field with heterogeneous research data in the urban
environment.
Venue: Fraunhofer IAO in Stuttgart.
Participants: 10 experts in the field of urban environmental research, Fraunhofer IRB Tina
Klages from Fraunhofer IRB, CC Research Services & Open Science.
Results: We generated 2 concrete data business models (these cannot be shown here for
reasons of confidelity) by using the method of Business Model Canvas by Osterwalder and
Pigneur (2011).
The workshop led to several findings concerning the work on business models in the context
of a certain research domain.
Before the work could begin, it was crucial to thoroughly explain the concept of business
models and why they are an important concept of exploitation of research data.
• First step is to think about the kind of data the research fields generate (types, quantity
and how they are generated).
• The next important step was to discuss all potential stakeholders around this data
• The third step was to analyse the market for these types of data.
These topics had to be clear before the business model canvas could be used to talk about
business models that fit to all these domain specific requirements.
Furthermore, some challenges in the context of the possible reuse of research data were
identified (see table 1).
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Table 2: Workshop 1: Challenges in the context of the possible reuse of research data
Challenges

Requirements at the ILO

-

Legal issues
-

Who owns the data?

-

License? Copyright?

-

Data transfer to customers is complicated

-

Capacities and competences

-

Transparency

-

Contracts and processes

-

Financing structure

-

Typing of win-win models

-

Lack of interoperability

-

Security for the employee that data may be
collected / shared

-

Anonymization of data

-

Neutrality  Sharing needs "Trust"

-

Easier data platform (Dropbox)

-

Uniform non-proprietary data space

-

Own data outside the ordinary project
business

-

Time: clear incentives for participation

-

Holistic approach (reduces capacity
requirements on the long run, requires extra
capacity at the beginning, though)

3.2. Open Data business models
The goal of the second workshop was to generate new yet simple Open Data business models
for RTOs and companies. To maximise the reliability of our results we did not inform the
participants on the results of our prior analysis. For detailed information on the methods and
schedule, please see table 2-3.
Date: 12th of February 2019, 11:30-15:30
Venue: Fraunhofer IRB in Stuttgart.
Participants: 3 experts drove this workshop: MBA Ekaterina Dobrokhotova from the
Fraunhofer IAO/Urban Data & Resilience, Dr. Tina Klages, Andrea Wuchner from the
Fraunhofer IRB/Competence Center Research Services & Open Science.
Results: We generated 6 Open Data business models ranging over 6 distinct value
proposition domains, please see fig. 1:
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Figure 2: Open data business model value proposition domains

Table 2: Workshop 2: Methods in detail
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Table 3: Workshop 2: Blank business model canvas used in the business canvas session in
style of Osterwalder and Pigneur (2011)
Key

Key

partners

Activities

Value
propositions

Key resources

Cost structure

Customer
relations

Channels

Revenue statement
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Customer
segments

CONCLUSION
To create suggestions for business model development we chose a threefold approach: First,
we analysed the current theoretical frameworks. Second, we conducted a supplementary
empirical survey. Third, we held 2 different hands-on workshops.
The result of our threefold approach is a guideline consisting of 2 main points: (a) key activities
and (b) value proposition domains.
Two key activities
Our analysis shows, that it is crucial to focus not only on business model development but
also on key activities that supports proactively the socio-political and the socio-economic
change and reduce overall uncertainty:
1. Develop clear-cut agendas, guidelines and fact sheets for data privacy and data
protection as well as precedents to improve informed decision-making for all
stakeholders.
2. Develop unambiguous copyright/licencing models (use de facto standards if
possible) and pricing models to improve certainty for all stakeholders.
Five value proposition domains
By combining the results from our 3 distinct approaches we arrive at the following 5 Open
Data business model value proposition domains:
1. Data-literacy, data analysis and visualisation through experts (data scientists) and
the help of tools (algorithms).
2. Data simplification with through experts (data scientists) and tools (algorithms).
3. Data enrichment, enhancement, integration through experts (data scientists) and the
help of tools (algorithms).
4. Data support, service, guidelines, governance and training from experts.
5. Data-coupling, data-matching and data integration through experts (data scientists)
and tools (algorithms).
These 5 Open Data business model value proposition domains can serve suggestions for
further Open Data business model development. We believe that business models, which
builds on those proposition domains, are promising candidates for successful Open Data
business models for the emerging Open Data markets.
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