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Abstract

This report provides an overview of the workshop "Research Ethics in the Age of Al," which addressed
the ethical challenges and opportunities presented by generative Al (genAl) in research. The workshop,
jointly organized by the Helmholtz Open Science Office and Helmholtz Information & Data Science
Academy (HIDA), gathered experts from diverse disciplines to explore issues such as the responsible use
of Al, and the interlinks between Al and data privacy as well as authorship, and transparency in scientific
practices. Key discussions revolved around the importance of maintaining scientific integrity, the
challenges of mitigating biases, and the need for adaptable (or “living”) guidelines that support Al
literacy and ethical use across research fields. The report concludes with insights for continued
collaboration and framework development to uphold ethical standards in Al-driven research at Helmholtz

(and beyond).
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Introduction

Stephanie Schworm from the Helmholtz Information & Data Science Academy (HIDA) and Lea Maria
Ferguson from the Helmholtz Open Science Office introduced the workshop “Research Ethics in the age
of Al"” on October 15, 2024, with the objective to explore ethical considerations surrounding genAl in
research within the Helmholtz community.

The workshop commenced with a nod to recent
recognitions in Al, such as Geoffrey Hinton's Nobel- :{E,ﬁm
winning work on neural networks, as well as H
highlighting Hinton's public concerns about Al's
potential societal impacts, including misinformation ResearCh Ethics in
and job displacement. This led into Helmholtz's goal for the Age of Al:

the workshop: to create awareness, identify best

Embracing Openness
as a Path Forward

practices, current challenges, and gaps in
understanding the responsible use of genAl. The
workshop also underlined the value of openness and
collaborative dialogue as essential to fostering a

responsible research environment.

The speakers brought a wide range of expertise in Al,

research integrity, and ethics. Prof. Dr. Karin Lochte, a marine microbiologist and former director of the
Alfred Wegener Institute and is now the central ombudsperson of the Helmholtz Association. Dr. Katrin
Frisch from the German Research Ombuds Committee focuses on Al and research integrity, developing
guidelines for good research practice. David Arranz, policy officer at the European Commission, works
on fostering Al adoption in EU research. Dr. Michael Schmuker, lead of Helmholtz's Information and Data
Science team, holds expertise in the usage of data science methods in research. Theresa Willem, an Al
Ethics Consultant at Helmholtz Al, researches the ethics of Al in healthcare.

This report documents the event; the slides of the speakers can be found in the appendix of this report
(from p. 16 onwards). This workshop's discussions feed into further Helmholtz developments, including

the Helmholtz Incubator Workshop in November 2024; the dialogue on ethical Al at Helmholtz continues.
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Welcome address

Karin Lochte, the Central Ombudsperson of the Helmholtz Association highlighted the need for honesty
and awareness in research as the development of genAl technologies progresses. While Al is a powerful
tool, it also raises concerns such as disinformation and manipulation. Ensuring good research practices,
as outlined in the DFG Codex', is essential for reliable, reproducible, and verifiable science. Key
challenges include authorship issues, intellectual property protection, and the responsible use of Al.
Lochte emphasized that Al cannot be an author and stressed the importance of transparency and
accountability in research. Training programs at Helmholtz are needed to educate researchers on
responsible Al use. The need for guidelines that are adapted to different disciplines, along with ongoing

monitoring and training to prevent misuse, are necessary.

Ensuring Research Integrity in the Age of Al
Recommendations, Trends, and Challenges

Katrin Frisch from the Ombuds Committee for Research Integrity in Germany presented on the growing
use of genAl in research, highlighting its rapid adoption by researchers within just two years. The
presentation focused on the ethical and integrity challenges posed by Al tools, particularly in the context
of research and science. Key points delivered in the talk were twofold: (1) Consensus on Al not being an
author has been reached, but to some extent, its role in authorship and disclosure remains ambiguous.
(2) There is general agreement on the need to declare Al use in research, but detailed guidelines how the
use of Al should be appropriately documented are still lacking. The talk also addressed issues such as
Al's impact on peer review, the current debate on Al-generated images, and the difficulty in detecting
Al-generated content. Ethical concerns, including access to Al, dependency on tools, and sustainability,

were also explored. For more information, find the slides of this talk in the appendix.

Guidelines in the use of genAl in Research

David Arranz from the European Commission presented on the ongoing update of the "living guidelines"
for Al use in science?, a collaborative effort involving the European Commission's Directorate-General
Research & Innovation (DG RTD) and stakeholders from the European Research Area Forum. The
guidelines emphasize the responsible use of genAl in research, stressing the importance of ethical
considerations, transparency, and accountability. They aim to support researchers, research

organizations, and funders in using Al tools in ways that uphold scientific integrity, safeguard privacy,

" https://www.dfg.de/en/basics-topics/basics-and-principles-of-funding/good-scientific-practice
2 https://european-research-area.ec.europa.eu/news/living-guidelines-responsible-use-generative-ai-research-
published
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and promote public trust. These guidelines address challenges such as bias, misuse, and ethical
concerns, offering recommendations to ensure Al's positive contribution to scientific progress. They are
designed to align with the broader EU framework on Al, positioning Europe as a leader in responsible Al
innovation. Arranz discussed the role of powerful tools like ChatGPT, noting their potential to streamline
language use in research but also raising questions about Al literacy levels and the risk of fragmented
approaches. He highlighted the importance of providing training, guidance, and increasing Al literacy
among researchers, ensuring the effective application of these living guidelines. The guidelines, while
successful in reaching a broad audience, must also be applied carefully to prevent misuse, as illustrated
by the controversial case of Al-generated images, where transparency was provided but accuracy

remained an issue. For more information, find the slides of this talk in the appendix.

Helmholtz's recommendations for the use of Al in
research and administration

Michael Schmuker from the Helmholtz Association presented on the newly developed
"Recommendations for the Use of Al" within Helmholtz, a document created by a committee across the
organization. Released in summer 2024, this living document aims to guide the use of Al in both research
and administration, highlighting opportunities and risks. As Germany'’s largest research organization,
Helmholtz has the ambition to lead the way in the application of Al services for research and
administration. The guidelines, which were adopted in September 2024, are currently being translated
into English and will soon be disseminated. Key issues discussed included the challenges of
distinguishing content generated by Al versus humans, the wide array of Al applications (such as
translation and content creation), and the importance of checking published training data for potential
copyright infringements. Researchers are advised to seek legal guidance when dealing with Al-generated

content. For more information, find the slides of this talk in the appendix.

Ethical Implications of genAl in Scientific Research

Theresa Willem is an Al Ethics Consultant at Helmholtz Al. Willem presented on the ethical implications
of genAl in scientific content creation, emphasizing the risks for various stakeholders involved in both
the input and output phases. At the input level, concerns include the scraping of copyrighted data and
the exploitation of unpaid labor, which harm data owners and intellectual property rights. At the output
level, genAl has the potential to spread misinformation, reinforce systemic biases, and lead to fraud,
negatively affecting individuals, other scientists, and society as a whole. Willem outlined these issues
and provided ethical considerations for the workshop, stressing the need to carefully and context-

sensitively assess who benefits ("cui bono") and who might be adversely affected (*'cui malo") by the
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use of genAl in research and its broader applications. For more information, find the slides of this talk in

the appendix.

World Cafe

The second part of the workshop, based on the “Living Guidelines on the Responsible Use of Al in
Research®,” provided a hands-on opportunity to explore these guidelines in depth. Using an interactive
World Café format, participants engaged in guided discussions and exchanged experiences at three
virtual tables, each focusing on different aspects: research integrity, institutional frameworks, and
societal perspectives. The session captured diverse perspectives on the topic, with documentation on

Miro boards. These perspectives and discussions are summarized in the following.

Research Integrity

On this virtual table Research integrity was discussed from four different perspectives: (1) Transparency
and accountability regarding the use of Al in research, (2) Data privacy, confidentiality, and intellectual
property, (3) authorship and acknowledgement of Al contributions, and (4), ensuring scientific rigor and
minimizing bias. Whilst there was a set of guiding questions prepared (see figure 1), the discussion was

mainly initiated and vividly flowing without the need for this kind of guidance.

Discussion questions

1. How can researchers ensure full 5. What practices can researchers
transparency in their use of apply to ensure that data
generative AI? processed through Al is securely

2. What are best practices for
researchers to clarify their human
contribution versus the Al's in the
creation of research outputs (e.qg.,

manage or anonymized?
6. How can researchers ensure the Al
tools they use are scientifically

publications, data sets)? rigorous, reliable, and appropriate
3. What are the ethical for their specific field of study?
considerations regarding 7. What steps can researchers take to
authorship and intellectual recognize and minimize biases in
contribution? the Al models or datasets?

4. How should researchers ensure
that Al tools used for research
comply with data privacy
regulation? What are challenges
therein?
Figure 1: Guiding questions on Research Integrity

3 https://research-and-innovation.ec.europa.eu/document/download/2b6cf7e5-36ac-41cb-aabb-
0d32050143dc_en?filename=ec_rtd_ai-guidelines.pdf
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In all three groups, two topic areas were intensively discussed: Awareness of using Al tools and the
documentation of the use of Al tools. The discussions touched upon several aspects and perspectives,

which are going to be outlined in the following.

1. Transparency and Accountability in Al Usage

There are a variety of Al tools available, ranging from simple spell-checks to large language models
(LLMs), resulting in a certain complexity in the transparency of usage. Most individuals’ daily work
routine involves the use of Al tools; however, the awareness in this regard is sometimes lacking.
Therefore, as a baseline, training for the use of Al tools was suggested to ensure everyone is aware of
their application and potential impact.

Adding to this aspect, clear expectations or guidelines on the documentation of Al usage are often
lacking. Workshop participants expressed a need for more concrete, practical guidance on when and
how to document Al involvement, distinguishing between significant and minor Al contributions (e.g.,
simple spell-checking vs. genAl outputs). Documenting Al tool usage can be complex and time-
consuming, since for instance the number of prompts used to achieve the desired outcome may be very
high. The iterative and creative nature of using Al across different tools adds to this challenge, as there's
often no clear or universal standard procedure known for recording Al's role in research. The question

was raised, whether Al can also be used for documentation purposes.

2. Data Privacy, Confidentiality, and Intellectual Property

GenAl is often considered a black box, raising concerns about how its processes are documented and
analyzed, especially when genAl is used to analyze other Al systems or tools. Researchers note potential
conflicts with copyright and intellectual property when using Al-generated content. Practical, concrete
guidelines are needed to address these issues and avoid legal risks.

In addition, the availability of safe Al tools that are provided and approved by the organization is

challenging, but necessary with regard to data privacy and maintaining confidentiality in research.

3. Authorship and Acknowledgement of Al Contributions

Questions were raised about when Al's contributions should be acknowledged in research. As Al becomes
capable of producing sophisticated outputs, there’s a need to define at what level Al-generated content
becomes substantial enough to warrant authorship acknowledgment.

Moreover, policies may need to differentiate between types of Al models (e.g., simple language
processing vs. genAl models) to determine when disclosure is necessary. The context of the research

field (e.g., language studies vs. other fields) may influence this decision. Since genAl tools are
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continuously developing and may be able to write (near) perfect pieces of research, existing research

integrity guidelines/best practices on Al usage may have to be updated and adapted.

L. Ensuring Scientific Rigor and Minimizing Bias

Human oversight is deemed essential to ensure the scientific rigor of Al outputs. Researchers emphasize
that human reviewers must take responsibility for evaluating Al-generated content's accuracy and
reliability.

Bias can be looked at from two different perspectives: bias in access to Al tools and bias in outcomes
generated by Al tools. Access to approved Al tools is often uneven, which can introduce bias, especially
when some groups lack the resources for advanced Al tools. Bias can also stem from the data used to
train Al models, so researchers stress the importance of acknowledging limitations and biases openly.
A universal rule for managing bias is challenging to establish, as bias considerations vary by research

field. Clear, transparent guidelines specific to each discipline may be more effective.

Institutional Frameworks

On this virtual roundtable, research ethics in the age of Al was examined from four distinct perspectives:
(1) Establishing a culture of responsible use of genAl, (2) Developing Institutional guidelines and shared
values, (3) Navigating Legislation and Ethical Training, and (4) Addressing perceptions and collaboration
challenges. These guiding questions were shared to encourage the conversation (see figure x). The

discussion revealed another fifth perspective, namely that of resources.

Discussion questions

1. ‘What does it mean to have an
institutional “culture of responsible
use of genAl"?

2. ‘Who should be responsible for or be
mandated to develop institutional
genAl guidelines?

3. "Who determines what our “shared

values” are? Is this up to the programmes for all career stages?
institutions or does this require 7. -How can we deal with different

national collaboration? What are the perceptions of Al ethics/integrity in
challenges here? Academic-Industry collaborations?

5. ‘How can researchers navigate the
complex framework of national and
EU legislation related to Al in
research? What support is needed?

6. -‘How can Al Ethics be integrated
most effectively in training

4. -Is there a need for locally hosted or

cloud-based genAl tools?
Figure 2: Guiding questions on Institutional Frameworks
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1. Establishing a Culture of Responsible Use of genAl

An institutional "culture of responsible use of genAl" refers to a collective commitment to ethically
and effectively harnessing genAl technologies while minimizing risks. The following aspects were

discussed at the event.

Forum for discussion: Creating a platform for open dialogue about the risks and opportunities

associated with genAl encourages transparency and shared understanding among stakeholders.

Simplified guidelines: Developing clear, uncomplicated guidelines ensures that all members can

easily comprehend and adhere to best practices in using genAl.

Do's and don'ts: Engaging with institutional members to outline specific acceptable and

unacceptable uses of genAl fosters accountability and responsible behavior.

Training programs: Providing targeted training for researchers, especially those early in their

careers, promotes awareness and understanding of responsible genAl usage from the outset.

Binding institutional guidelines: Establishing guidelines with binding authority reinforces the

importance of compliance across various departments, ensuring a unified approach.

Targeting diverse audiences: To effectively reach approximately 46,000 individuals at Helmholtz
across different centers, both center-wide and institutional guidelines should be developed,

tailored to meet the needs of diverse groups.

Learning from others: Understanding how other institutions and collaborators utilize genAl can

provide valuable insights into effective practices and potential pitfalls.

Identifying stakeholders and formats: Addressing relevant stakeholders—such as research
groups, researchers, and administrative staff—and utilizing effective communication formats
(e.g., workshops, seminars, online resources) will enhance engagement and promote a culture

of responsible use throughout the institution.

2. Developing Institutional Guidelines and Shared Values

To address the challenges and responsibilities associated with genAl and guidelines as well as shared
values, several strategies were discussed:
Awareness, sensibility, facilitating discussion: Raising awareness about genAl's implications
through workshops or information material can foster sensitivity among researchers regarding
its responsible use.
Interaction and participation: Creating platforms for open dialogue allows individuals to share
experiences, concerns, and suggestions related to genAl usage.

Incentives for participation: Encouraging participation through incentives
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Guidelines vs. recommendations: Distinguishing between binding guidelines and flexible
recommendations allows for adaptability.

Identifying gaps: Assessing existing guidelines against new recommendations helps identify
gaps that need addressing.

Addressing risks and legal issues associated with genAl should include issues related to data
protection, copyright, and legal considerations. Addressing these concerns proactively will

enhance the robustness of institutional guidelines.

3. Navigating Legislation and Ethical Training

This aspect could only be discussed initially due to a lack of time. It was emphasized that ethical aspects
should be a core component in training programmes. The inclusion of insights from different
perspectives enriches the training experience and prepares participants to question the complexity of

Al ethics.

4. Addressing Perceptions and Collaboration Challenges

Several key challenges arise when addressing the different perceptions of Al ethics and integrity in the
collaboration between academia and industry. The following aspects were mentioned: Researchers may
not be well aware of the technical background of the Al tools provided by industry. Responsibilities for
hosting and the applicable rules for collaborative projects should be defined early on in the collaboration.
Differences in computing resources and financial aspects should be taken into account to ensure equal

participation.

5. Locally hosted / cloud based genAl tools

When deciding between locally hosted and cloud-based genAl tools, development challenges,
sustainability, costs, available resources and the potential benefits of local research initiatives have to
be weighed up:
Development challenges: Creating well-established Al tools is complex and resource-intensive,
making it difficult for many institutions to develop their own solutions.
Energy resources and sustainability: The question of energy consumption arises, which has an
impact on sustainability.
Availability of existing models: High-quality LLMs are already available, reducing the immediate
need for institutions to develop their own tools from scratch.
Cost considerations: Developing and maintaining cost-intensive models can strain institutional

budgets, prompting a careful evaluation of financial implications.

10
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Open source vs. commercial products: The choice between open-source tools and commercial
products presents trade-offs in terms of flexibility, support, and cost-effectiveness.
Local Al research opportunities: Investing in local Al research can foster innovation and tailored

solutions that meet specific institutional needs while contributing to the broader Al landscape.

Societal Perspectives

On this virtual table, research ethics in the age of Al was explored from four distinct perspectives: (1)
Challenges in implementing ethics guidelines for Al research, (2) Responsibility in genAl (genAl)
development, (3) Diversity of perspectives and the potential for bias within Al, and (4) Social justice and
equitable impact of Al technologies.

While these guiding questions were shared to encourage the conversation (see figure 3), participants
gravitated to the first topic most frequently and discussed two main areas extensively: the adequacy
of existing ethics guidelines and the responsibility of various stakeholders - including researchers,

developers, and policymakers - in shaping the future of Al.

Discussion queStions 4. In what ways can Al systems either

reduce or exacerbate biases
present in society?

5. How can we ensure diverse
perspectives are integrated into
the AI development process to
minimize unintended biases?

6. What strategies can be used to
develop ethical Al systems that
account for cultural, social, and
demographic diversity?

1. Who holds responsibility for
anticipating and mitigating
potential misuses of GenAl
technologies?

2. What are the challenges
researchers face in Implementing
Ethics Guidelines in Al Research?

3. How can one balance innovation
with ethical foresight in the
development of Al applications?

Figure 3: Guiding questions on Societal perspectives

The key distinctions of different stakeholders - to clarify who is impacted at various stages of the Al

lifecycle - provided by Theresa Willem (Helmholtz Al) provided a very useful approach to untangling the

interdependencies at work and identifying different stakeholders, see figure 4:

1
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Figure 4: Willem, T. (2024). Ethical Implications of genAl in Scientific Research. Presented at the
Helmholtz Workshop on Al and Research Integrity.

1. Challenges in Ethics Guidelines for Al Research

Balance between personal responsibility and formal guidelines: The discussion centered on how high-
level Al research guidelines can sometimes feel disconnected from the practical realities researchers
face. Participants emphasized the need for a reasonable balance between personal responsibility and
formal guidelines, which could be tailored to the distinct needs of various disciplines. Given the
differences across fields, it was suggested that guidelines should be developed with input from a
broader community, involving a more structured approach that addresses specific challenges
researchers encounter.

Ethical rigor and time pressure: Additional topics included the tension between ethical rigor and the
pressure to deliver results quickly. Many felt that guidelines should enhance research and make it more
attractive, rather than act as obstacles. Practical suggestions, such as formal training sessions,
working group-level discussions, and mentorship from experienced researchers, were recommended to
build awareness and promote applicability. These measures would help researchers and supervisors alike

understand how guidelines can support their work without slowing progress.

2. Diversity and Bias in Al

Inherent biases and mitigation: The group discussed the inherent nature of bias in Al, noting that a
completely unbiased system is unattainable. Instead, participants agreed on the importance of focusing
efforts on mitigating biases. The discussion explored how Al systems, depending on design and data,

can either reduce or amplify societal biases. The origin of training data was emphasized as a primary

12
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source of bias, with a need for more balanced datasets to prevent unintended outcomes. To address
these challenges, participants suggested incorporating diverse perspectives at all stages of the Al
development process, ensuring that cultural, social, and demographic factors are adequately
represented.

Bias analysis tools: One practical idea discussed was the use of bias analysis tools to identify sources
of bias within Al systems. Feeding these insights back into society was seen as a way to improve both
Al systems and public understanding. Examples such as medical predictions were highlighted, where
balanced and representative input data could enhance predictive accuracy and fairness, particularly in

high-stakes fields like healthcare.

3. Research Ethics in genAl Development

Responsibilities: The discussion explored who should be responsible for anticipating and mitigating
potential misuses of genAl technologies. Participants examined the roles of researchers, developers,
and policymakers, debating where accountability for the societal impact of Al innovations should
ultimately lie.

Is vs. ought: A key theme was the contrast between what “is” (current practices in Al) and what
"ought” to be (ideal ethical standards), with a consensus that Al ethics needs to move beyond guidelines
to more practical accountability structures. The precarious position of safety teams within tech
companies was also discussed, noting how internal pressures can hinder their effectiveness in
overseeing Al ethics.

Helmholtz Foundation Model Initiative: The Helmholtz Foundation Model Initiative* was presented as a
positive example, demonstrating a model for balancing ethical foresight with innovation. Participants

agreed that such frameworks offer a pathway toward more responsible Al.

4. Social Justice and the Equitable Impact of Al Technologies

Proactive strategies to support equality in Al deployment: The group explored how to measure and
influence the societal, environmental, and ethical impact of Al technologies. Participants noted that
while mechanisms exist to assess these impacts, they are often inadequate in capturing the full scope
of Al's influence, particularly in areas where technologies may inadvertently reinforce discrimination.
Ensuring that marginalized communities are not disproportionately affected by Al was highlighted as a
core concern, emphasizing the need for proactive strategies to support equality in Al deployment.

Accountability and usefulness: A key issue raised was the confidentiality of data and outputs—while
certain information should remain protected, there are instances where sensitive information is still

shared or inferred through Al applications, raising questions of accountability. Participants discussed

% https://www.helmholtz.de/forschung/aktuelle-ausschreibungen/ausschreibung/helmholtz-foundation-model-
initiative/

13
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the implications of “use at your own risk"” approaches, particularly when Al outputs appear plausible but
may be misleading or even harmful if taken at face value. These concerns challenge the usefulness of
certain Al results in scientific contexts, where accuracy is paramount.

Unintended usage: The discussion also touched on the potential dual-use nature of Al tools. This led to
discussing who holds responsibility and accountability for certain research outcomes. For example,
participants examined the role of companies as “non-human entities” holding accountability, suggesting
that Al companies should bear responsibility even if unintended uses emerge.

Further bias analysis: The session concluded with a call to integrate insights from bias analysis into
society, aiming for a collaborative path forward that embraces openness and accountability across all

Al research and development efforts.

14
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Outlook

The workshop on "Research Ethics in the Age of Al" provided valuable insights into the evolving
landscape of genAl in research at the Helmholtz Association. The different speakers highlighted the rapid
adoption of Al tools among researchers and the accompanying ethical challenges, such as the need for
clear guidelines on Al use, authorship, data privacy, and transparency. In the discussion, ethical
concerns, including the potential for misinformation, copyright issues, and biases in Al outputs, were
brought forward, stressing the importance of responsible Al deployment to maintain scientific integrity.
The workshop emphasized the necessity for continuous education, collaboration, and the creation and
maintenance of living guidelines to navigate these complexities.
Moving forward, a continued focus on further developing and disseminating guidelines for Al use in
research, with an emphasis on promoting Al literacy, fostering ethical practices, and ensuring the
responsible integration of Al tools across disciplines seems called for. Collaboration between research
institutions, policymakers, and stakeholders will be key to addressing the ethical implications and
ensuring that Al contributes positively to scientific progress. Ongoing discussions and the development
of tools for monitoring and documenting Al use in research are crucial for maintaining transparency and
accountability in the Al-driven future of science.
In summary, these areas highlight a need for targeted actions to enhance Al research practices,
including:

Training and support to improve Al literacy, awareness and documentation practices.

Clear, inclusive guidelines/recommendations that reflect real-world challenges.

Accountability structures across Al development, especially in managing ethical and societal

impacts.

Bias mitigation and equity-focused initiatives to prevent harm to marginalized communities.
These actions could create a framework that supports ethical, transparent, and scientifically rigorous

Al research aligned with diverse societal needs.

15
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Appendix

Presentation Slides

“Ensuring Research Integrity in the Age of Al: Recommendations, Trends, and Challenges” by
Katrin Frisch (Ombuds Committee for Research Integrity in Germany)

“Guidelines in the use of genAl in Research” by David Arranz (European Commission)
“Helmholtz's recommendations for the use of Al in research and administration” by Michael
Schmuker (Helmholtz Association)

“Ethical Implications of genAl in Scientific Research” by Theresa Willem (Helmholtz Al -

Consultant, Piraud Group)
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Al and Peer Not allowed
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DFG Al Statement 2023

= Use of Al is not ruled out

= “_.researchers should, in the spirit of research integrity,
disclose whether or not they have used generative

models, and if so, which ones, for what purpose and to
what extent”

" “Only the natural persons responsible can appear as
authors in research publications

= “_.the use of generative models in/for proposals
submitted to the DFG is currently assessed to be
neither positive nor negative”

" “The use of generative models in the preparation of
reviews is inadmissible due to the confidentiality of the
dassessme nt pI’OCESS https://www.dfg.de/resource/blob/289676/89

c03e7a7a8a02409360299597483219/230921-
statement-executive-committee-ki-ai-data.pdf



https://www.dfg.de/resource/blob/289676/89c03e7a7a8a024093602995974832f9/230921-statement-executive-committee-ki-ai-data.pdf
https://www.dfg.de/resource/blob/289676/89c03e7a7a8a024093602995974832f9/230921-statement-executive-committee-ki-ai-data.pdf
https://www.dfg.de/resource/blob/289676/89c03e7a7a8a024093602995974832f9/230921-statement-executive-committee-ki-ai-data.pdf

Al and authorship

* General consensus that Al does not qualify as
author

" responsibility for the wuse of Al and its
contribution lies with the (human) authors of a
publication

" However: there are publications in the
literature that list Al as an author (some of
them older than publishers’ policies)

" A survey showed that 25% of the participating
researchers agreed that it should be possible
to list Al as an author (Fecher et al. 2023)

n Beta Writer

Lithium-lon
Batteries

A Machine-Generated Summary of
Current Research

@ Springer




Use of Al in compliance with RI

Use of Al must be appropriately disclosed

Standardised and clear regulations do not yet exist, but are still being
negotiated

The main drivers are

» Publishers and journals

» Research communities

Documentation of Al use should do justice
» to the reality of working with Al

» to the needs of readers and reviewers



Use of Al in compliance with RI

= Editorial Policies usually do not specify how the use of Al should be

disclosed
» ,should disclose”, ,must clearly describe”, ,should document®, ,detailed

( (

information should be provided”, ,documented appropriately”, , described,
transparently and in detail”

= Regulations for disclosing Al have to be applicable across disciplines

» Conflicts with discipline-specific reading expectations, methods, manuscript
structure, replicability, etc.

» Documentation of prompts



Use of Al in compliance with RI

One can find different citation suggestions

Hosseini et al. 2023 » Open Al chatbot. 2022c. Response to Query Made by David B Resnik, December 11,
2022.9:54pm EST

MLA Style Guide ), “Describe the symbolism of the green light in the book The Great Gatsby by F. Scott
Fitzgerald” prompt. ChatGPT, 13 Feb. version, OpenAl, 8 Mar. 2023,
chat.openai.com/chat.

APA » OpenAl. (2023). ChatGPT (Mar 14 version) [Large language model].

https://chat.openai.com/chat
Guide «Aus Kl

Zitieren», Uni Basel » ChatGPT version 3.5, OpenAi: openai.com/chat.

o «What is geology», date: 23.03.2023.

o Assistance with creating the structure of the text



Use of Al in compliance with RI

The Handout for Citing Al Tools by Berlin Universities Publishing recommends:

“When adopting content generated by Al tools, the following information is required for a citation:

WHAT? It is described which parts of a publication were generated with Al tools: e.g.
text sections, figures, tables, data.

WITH WHAT? It is described which Al tools were used in each case: e.g. provider, model, URL.

WHEN? It is described at which time Al tools were used: e.g. date, version.
HOW? It is described in which way Al tools were used: e.g. prompt, configuration, chat
history.

However, if Al tools are used as an aid, i.e. without generating content intended for publication or as
a rudimentary source of inspiration, a general reference is recommended, for example as a note or
possibly in the methods section of the publication.”


https://www.berlin-universities-publishing.de/en/_media/policies/BerlinUP_KI-Handout_2024-05-02.pdf

Use of Al in compliance with RI

,[S]Jome baseline requirements for transparency may
include:

» The type, name, and version of Al system used.
» What task(s) the system was used for.

» How, when and by which contributor a system was
used.

» Why a certain system was used instead of
alternatives (if available).

» What aspects of a system are not explainable (e.g.,
weightings).

» Technical details related to model’s architecture,
training data and optimization procedures, influential
features involved in model’s decisions, the reliability
and accuracy of the system (if known).

» Whether inferences drawn by the Al system are
supported by currently accepted scientific theories,
principles, or concepts.

= “should be expressed in plain language”

» “this information would become a standard part of
reported research that used Al

= “could be reported in the materials and methods
section or in supplemental material”

Resnik, D.B., Hosseini, M. The ethics of using artificial
intelligence in scientific research: new guidance
needed for a new tool. Al Ethics (2024).
https://doi.org/10.1007/s43681-024-00493-8



https://doi.org/10.1007/s43681-024-00493-8

Al generated Images

“Apart from in articles that are specifically
about Al, Nature will not be publishing any
content in which photography, videos or
illustrations have been created wholly or
partly using generative Al, at least for the
foreseeable future. [...] Ultimately, it is a
guestion of integrity. [...] Then there’s
attribution: [...] Consent and permission
are also factors.” (Nature 2023)

Should images be treated differently
from text?

senctolic
stem cells

Source: Guo X, Dong L and Hao D (2024), Cellular functions
of spermatogonial stem cells in relation to JAK/STAT
signaling pathway. Front. Cell Dev. Biol. 11:1339390. doi:

10.3389/fcell.2023.1339390
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Use of Al in Peer Review

ICMJE: ,First, reviewers should not upload the manuscript to software or other Al technologies
where confidentiality cannot be assured. Second, reviewers should disclose to journals if and how
Al technology was used in the process of evaluating the manuscript or in writing their reviewer
comments.”

Hosseini and Horbach (2023): “Through supporting both actors in efficiently writing constructive
reports or decision letters, LLMs can facilitate higher quality review and address issues of review
shortage. However, the fundamental opacity of LLMs’ training data, inner workings, data handling,
and development processes raise concerns about potential biases, confidentiality and
the reproducibility of review reports. Additionally, as editorial work has a prominent function in
defining and shaping epistemic communities, as well as negotiating normative frameworks within
such communities, partly outsourcing this work to LLMs might have unforeseen consequences for
social and epistemic relations within academia.”



Al Detection

Software-based detection of Al generated texts

»

»

“The researchers conclude that the available detection tools are neither accurate

nor reliable and have a main bias towards classifying the output as human-written
rather than detecting Al-generated text.” (Weber-Wulff et al 2023)

“Most generated abstracts were detected using an Al output detector, ‘GPT-2
Output Detector’, [...] Generated abstracts scored lower than original abstracts
when run through a plagiarism detector website and iThenticate (higher scores
meaning more matching text found). When given a mixture of original and general
abstracts, blinded human reviewers correctly identified 68% of generated
abstracts as being generated by ChatGPT, but incorrectly identified 14% of original
abstracts as being generated.” (Gao et al. 2023)



How do we define Al?

=" Which Al applications or which functions should be covered by the
regulations?

" Policies sometimes distinguish between generative Al and language
processing

" Problems
» Wide range of Al tools and functions
» Constant further development
» Integration of Al into existing tools, e.g. search engines



Access and Future Issues

= Ethical issues surrounding Al el

» Who has access to (powerful) Al? - .
(P ) ““Intreducing
» Who can outsource which tasks?

. = ®
» Proprietary software versus open source S CO p u S AI

» How does it influence our concept of originality

» Dependency of researchers on Al tools : =

» Sustainability of Al tool
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Living guidelines on the
responsible use of
generative Al In research

David Arranz
European Commission — DG RTD
E.4 Industry 5.0 & Al in Science



Generative Al in research

The use of Generative Al and in particular Large Language Models (LLMs) for
research has being debated intensively:
Powerful research assistants, but...

t | Published: 26 April 2023

Sc:ence in the age of large language models

“Researchers need to collaborate with journals, publishers, conference organizers, the press and the wider
scientific community to develop best practices, standards and detection methods to ensure that the benefits of
GenAl can be realized without fundamentally undermining science and its role in society.”

ChatGPT: five priorities for research ‘

Conversational Al is a game-changer for science. Here’s how to respond. ﬂ EEE;?;:_OH
1551




Adoption of generative Al in research
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Adoption of generative Al in research (ll)
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Proliferation of guidelines

Research National Institute of
Discover our Research Career Research Funding Collaborate Contact Enulrﬂnmen‘tﬂl Heal‘th SCien{:es
grity and Ethics > Research Integrity > Practices > Responsible use of Generative Artif enAl) in research

Respons1ble use of Generatlve Art1ﬁc1al Intelligence

(GenAl) in research ﬂl
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A European approach

A GoALs | N
1) Accelerate responsible uptake of generative Al

5 2) Avoid a fragmented landscape of ideas )

1
/{ ADDED VALUE | ~

1) Align across EU

2) Reach larger population of stakeholders
3) Increase visibility

4) Influence international practice
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The Process

Drafted in co-creation
Consultation

Updating

ERA Forum: Countries
R&l Stakeholders

Different actors

Feedback form

ERA Forum & scientific
community

- Commission



The Guidelines
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The Recommendations

. Follow key principles of research integrity, use GenAl transparently and remain ultimately
responsible for scientific output.

. Use GenAl preserving privacy, confidentiality, and intellectual property rights on both, inputs and
outputs.

‘ Maintain a critical approach to using GenAl and continuously learn how to use it responsibly to gain
and maintain Al literacy.

o Refrain from using GenAl tools in sensitive activities e.g. peer reviews or evaluations.

RESEARCH ORGANISATIONS should...

e Guide the responsible use of GenAl and actively monitor how they develop and use tools.
(® Integrate and apply these guidelines, adapting or expanding them when needed.
©) Deploy their own GenAl tools to ensure data protection and confidentiality.

FUNDING ORGANISATIONS should...

. Support the responsible use of GenAl in research.
° Use GenAl transparently, ensuring confidentiality and fairness.
@ Facilitate the transparent use of GenAl by applicants. “ European

Commission
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2024 Autumn update

« Collecting feedback: Feedback mechanism, meeting different stakeholders,

participation in events, literature review,..

* Aiming to a targeted update
* Work planned with the ERA Forum
« Keeping in mind the political calendar

« Used it as an opportunity for further dissemination



Examples of bad use of generative Al

Dr CJ Houldcroft #

@DrCJ Houldcroft / e nﬁmm.:n Proprounizatin \
o ] ’ 3
Erm, how did Figure 1 et past a peer reviewer?! Regest Y ,
a— A g 9 —
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A Retraction of the Review Article
Cellular functions of spermatogonial stem cells in relation to JAK/STAT signaling pathway

by Guo X, Dong | and Hao D (2024). Front Cell Dev. Biol 11:1339390. dor- 10.3389/fcell 2023 1339390

Following publication, concerns were raised regarding the nature of its Al-generated figures. The article does not meet the

standards of editorial and scientific rigor for Frontiers in Cell and Developmental Biology; therefore, the article has been
retracted.

-« TdMka roL ar aTalalrl I T O T ., - Eurupean
Commission




Examples of bad use of generative Al (ll)
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Surfaces and Interfaces

journal homepage: www.sciencedirect.com/fjournal/surfaces-and-interfaces

The three-dimensional porous mesh structure of Cu-based
metal-organic-framework - aramid cellulose separator enhances the
electrochemical performance of lithium metal anode batteries

Manshu Zhang *, Liming Wu ™', Tao Yang", Bing Zhu ", Yangai Liu*

® Befjing Key Laborarory of Materials Utilination of Nonmetallic Minerals and Salid Wastes, National Laboratory of Mineral Materials, School of Material:
Technology, Ching University of Gensciences, Befjing] 0083, China
Y College of Materials & Environmental Engineering, Hangzhou Dianzi University, Hangzhou 310036, China

ARTICLE INFO

ABSTRACT

Keywords:

Lithium metal battery
Lithium dendrites
CuMOF-ANFs separator

Lithiim metal, due to its advantages of high theoretical capacity, low density
potential, is used as a negative electrode material for batteries and brings grea
of energy storage systems. However, the production of lithium metal dendris
poor safety, so lithium dendrites have been the biggest problem of lithitiom me
the larger specific surface area and more pore structure of Co-based metal-org
(CuMOF-ANFs) compuosite separator can help to inhibit the formation of lithiu
mA/em?, the discharge capacity retention rate of the Li-Cu battery using the €
%, Li-Li batteries can continue to maintain low hysteresis for 2000 h at the
show that CuMOF-ANFs composite membrane can inhibit the generation of 1
cycle stability and cycle life of the bartery. The three-dimensional (3D} poro
separator provides a new perspective for the practical application of lithism

1. Introeduction

chemical stability of the separator is equ:
the separator remains intact and does m

Certainly, here is a possible introduction for your topic:Lithium. ence of the electrolyte or other battery cc
metal batteries are promising candidates for high-energy-density separator helps to prevent the formatio
rechargeable batteries due to their low electrode potentials and high further promote dendrite growth. Rese
theoretical capacities [1.2]. However, during the cycle, dendrites different materials and designs for sep
forming on the lithium metal anode can cause a short cireuit, which can chanical strength and chemical stabilit

Financial Inclusion In Economic &
Financial Growth In India With Special

[PDF] mi

Reference Pradhan Mantri Jan Dhan Yojana (Pmjdy)

S Zameer, SU Khan - Migration Letters, 2024 - migrationletters.com

... As of my last knowledge update in September 2021, the
program had made significant progress in increasing account
penetration. 2. Aadhaar: The Aadhaar system, which assigns a ...

¢ Related articles 99

Autism Spectrum Disorder: Advances in
Understanding and Intervention
Strategies

A Bhattacharjee, A Das, N Alam, S Suthar - 2024 - jjsi.in

... The categorization of ASD evolved, and as of my last

[PDF] ijsi

knowledge update in January 2022, the diagnostic criteria
underwent changes with the publication of the fifth edition of the ...

% Related articles 9

Regulation of online gambling in Russia:
Issue of loot boxes and
microtransactions

T Bhushan - Russian Law Journal, 2023 - cyberleninka.ru

[HTML] C

... However, as of my last knowledge update in 2021, Australia
had not classified loot boxes as gambling, but the discussion

indicated a growing concern over their potential impact. ...

¥¢ Related articles 9%
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HELMHOLTZ Research forgrand challenges

Recommendations for the use of Al

Dr Michael Schmuker

Head of Information & Data Science, Helmholtz e.V.




Al Ethics in Research
The special role of research organizations in Al

* Nature Index 19 Sept 2024 on Al in research organizations

TOP10RISING INSTITUTIONS INARTIFICIAL INTELLIGENCE

Among the institutions seeing the biggest increase in Al research output in the Nature Index is the Helmholtz
Association of German Research Centres, which has set up a specialist unit offering expertise and funding for
rescarchers that are using Al in their work.

Rank Institution Country Changein
Share2019-23

1 Chinese Academy of Sciences China 158.04

2 Harvard University United States 92.49

3 Peking University China 71.06

4 Tsinghua University China 66.80

5 Zhejiang University China 63.95

6 Massachusetts Institute of Technology United States 61.24

7 Max Planck Society Germany 57.35

8 Helmholtz Association of German Research Centres Germany 53.39

9 University of Science and Technology of China China 49,99

10 Shanghai Jiao Tong University China 49.04

Mature | Vel 833 | 19 September 2024
HELMHOLTZ



Al Ethics in Research
The special role of research organizations in Al

Rage against machine learning
drivenby profit

“Academiaistheonlyplace
whereresearchersstillhave
the ability towork withoutan
obvious roadmap to profit.”

“Major Al companies
demonstrate minimal
engagement inresponsible
Alresearch.”

HELMHOLTZ



Helmholtz's recommendations for the use of Al

Purpose and process

Purpose @
* ChatGPT: Unprecedented surge in

popularity.
- Al has permeated research
« Al and ML as methods in research
* More recently: Al for all text-related tasks

* Demand increases for the use of Al in
administrative workflows

» Risks arise from widespread use.

« The document identifies the biggests risks
and proposes recommendations for their
mitigation.

Process @
Helmholtz’'s members assembr{tasked the

head office with compiling such a
document in April 2024.

Over the summer, a committee of 12
experts from across Helmholtz developed
the draft.

The members assembly ratified the draft in
September 2024.

The document will be available in German
and English.

Official publication is still pending.

HELMHOLTZ



Recommendations for the use of Al
Terminology

Artificial Intelligence:

An area of computer science (or physics?!?) where systems and algorithms are
developed that solve problems in the digital and physical world.

(traditional) Al systems:

Algorithmic systems where solutions to tasks are either inferred by logic or another set of
rules, extracted from knowledge data bases, or explicitly coded.

Generative Al systems:

Systems that can generate new content or behaviour based on patterns and structure
they learned from large amounts of data.

HELMHOLTZ



Recommendations for the use of Al
Some opportunities arising from the use of Al

In research: * In management and administration:

» Facilitate data science tasks » Chatbots for interactive access to

. Accelerat : £ tool knowledge bases or document
ccelerate programming of tools collections

* Natural language interfaces for

_ ) « Translation
complex analysis algorithms

» Drafting and editing of
* meeting notes,

job adverts,

Concepts,

Press releases,

Promotional image and video
content...

« Automatization of reports

HELMHOLTZ



Recommendations for the use of Al
General recommendation

When using an Al system, the user is fully responsible for data
protection when providing content to an Al system. Consider e.g.

« GDPR
* trade secrets.

The user is fully responsible for using and publishing content
that has been generated by the system. Consider e.g.

» Copyright
 Scientific integrity

 Ethical integrity.

HELMHOLTZ



Recommendations for the use of Al
Risk: Unintentional leaking of information

Using an Al system hosted with a third party provider comes
with a direct risk of data leaking to the provider,

» By transmitting protected data for processing with the system

* When this data gets incorporated into the model as the
provider uses it for training.

* This could result in violations data protection laws, or
unwanted disclosure of trade or research secrets.

Mitigation:

1) Avoid sharing sensitive or protected data with Al systems

2) Obfuscate such data if it cannot be avoided

3) Use services that are under your complete control and
where you can guarantee integrity. HELMHOLTZ



Recommendations for the use of Al

Risk: Violation of copyright

Creating content based on output from Al systems could lead to copyright
infringement.

« Content used for training Al systems can appear in their output.

* Problematic if copyrighted or otherwise protected material has been used for
training.

« The user may be liable for infringement of ownership rights.
Mitigation:
» Check for obviously protected content, e.g. brand logos.
» Use services that publish their training data
* Do not use Al generated content directly for products with high reach and
visibility.
HELMHOLTZ



Recommendations for the use of Al
Risk: Spread false information and violate scientific integrity

GenAl output sometimes contains verbatim parts of training data.
GenAl systems also "hallucinate” sometimes.

 Risk of unintentional plagiarism when using unchecked GenAl
output, e.g. in scientific publications.

* Risk of unintentionally spreading false information.

Mitigation:

» Always check Al generated content for correctness.

» Avoid verbatim use of Al generated text in published documents.

» Always declare the use of GenAl for full transparency.

HELMHOLTZ



Recommendations for the use of Al
Risk: Inadvertent bias

GenAl output is a product of their input.

* Any biases present in the training data may resurface in their
output.

In the case of ethical, religious, etc. biases:

« Unchecked use of Al generated content puts authors at risk of
unintentional discrimination.

In the case of biases for or against certain facts, technologies,
etc.:

* Risk of inadvertent biases influencing decisions.

Mitigation:

« Critically check for biases, distortions, etc in generated A —
output. HELMHOLTZ



Recommendations for the use of Al
Risk: Violation of Al regulation.

Al is rapidly becoming a commodity.
» Al services can be launched with comparably little technical expertise.
 Users with little or no training can use Al services or even provide them.

* Risk of inadvertent provision of a service that violates regulatory or other legal
constraints.

Mitigation:
» Get legal advice before providing Al services.

 When choosing an Al service, check compliance with regulatory and legal
frameworks.

HELMHOLTZ



Recommendations for the use of Al
Good practices when using and developing Al systems

» Check content for accuracy, biases, compliance.

* When using: Be transparent about what service has been used, and for
what tasks.

* When developing: Disclose training data sources etc, "as open as
possible, as closed as necessary”.

* Responsible use:
* Do not use when any risk cannot be mitigated.

* Prefer services that transparently list their data sources.

» Prefer services hosted in GDPR-compliant countries: EU and some
third countries.

* Self-hosted services?

HELMHOLTZ






HELMHOLTZ A

ETHICAL IMPLICATION§0F GENERATIVE AI
IN SCIENTIFIC RESEARCH ™+ .

Theresa Willem
Akis Linardos




HELMHOLTZ Al cooneraonune

CU/BONO, CU/MALOD

Which stakeholders are affected by the
use of genAl in research?

What risks are they exposed to?
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HELMHOLTZ Al ‘ificiatnteligence Neural style transfer / an example created with ChatGTP 4.0 :

G Due to copyright policies, | can't create an exact image combining René Magritte's "Ceci n'est pas
une pipe" with Salvador Dali's style. However, | can generate a surrealist interpretation inspired by
these elements, incorporating key ideas from both artists.

I'll create an image that features a pipe with a surreal, dreamlike landscape—reminiscent of Dali's

give me an image from the artwork "Ceci n'est pas une pipe" with the
style of Salvador Dali

style—with melting shapes, unusual textures, and abstract distortions, all while maintaining the

» Scraping of data used for e g s e
genAI training Let me create that for you!

> unpaid labor
> copyrighted data

work

Here is the surrealistic artwork you requested, blending the essence of Magritte’s "Ceci n'est pas une
pipe" with the dreamlike, melting style of Salvador Dali. | hope it captures the surreal paradox you

were looking forl
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Artificial Intelli FORBES > BUSINESS
HELMHOLTZ Al cooperation unt

BREAKING

RlSKS FOR PEOPLE Samsung Bans ChatGPT

Among Employees After

AFFECTED BY OUTCOMES Sensitive Code Leak
i o e Dk b Forhes s e ot |

e Leak of confidential information

[ May 2, 2023, 07:177am EDT

Source: Samsung Bans ChatGPT: https://www.forbes.com/sites/siladityaray/2023/05/02/samsung-bans-
chatgpt-and-other-chatbots-for-employees-after-sensitive-code-leak/

* Other scientists, people the outputs are applied to, People not or misrepresented in the outputs, society/ies
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Samsung Bans ChatGP'1

RISKS FOR PEOPLE Among Employees After
AFFECTED BY OUTCOMES Sensitive Code Leak

e Leak of confidential information
 Potential spread of misinformation
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Samsung Bans ChatGP'1

RISKS FOR PEOPLE Among Employees After
AFFECTED BY OUTCOMES Sensitive Code Leak

e Leak of confidential information
 Potential spread of misinformation
* Fraud




Artificial Intelli FORBES > BUSINESS
HELMHOLTZ Al Goperation unte

BREAKING

RISKS FOR PEOPLE Samsung Bans ChatGP'T

Among Employees After

AFFECTED BY OUTCOMES Sensitive Code Leak

Siladitya Ray Forbes Staff

ol o Jod o D o 2 Moo o 1

¢ —e a k Of CO n fi d e nt i a | i n fo rm at i O n @3 Generate animage of a 1943 German Solidier
 Potential spread of misinformation St bereis s mgeof 543 Gernan sl
* Fraud

1. Introduction

Certainly, here is a possible introduction for your topic:Lithium-
metal batteries are promising candidates for high-energy-density
rechargeable batteries due to their low electrode potentials and high
theoretical capacities |1,2]. However, during the cycle, dendrites
forming on the lithium metal anode can cause a short circuit, which can
affect the safety and life of the battery [3-9]. Therefore, researchers are
indeed focusing on various aspects such as negative electrode structure
[10], electrolyte additives |11,12], SEI film construction [13,14], and

@ &
-
Spermatocial stem cells

.

(&l Generate more
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Artificial Intelli FORBES > BUSINESS
HELMHOLTZ Al cooperation unt

BREAKING

RlSKS FOR PEOPLE Samsung Bans ChatGPT

Among Employees After

AFFECTED BY OUTCOMES’ Sensitive Code Leak

Siladitya Ray Forbes Staff
e D e s Nlsse Tyl

Col i g Do

 Leak of confidential inf~r~r~tinn
 Potential spread of
* Fraud

* Reinforcement of
systemic biases

Figure 4: Al-generated image through MidJourney. Prompt used: /imagine Figure 5: Al-generated image through MidJourney. Prompt used: /imagine

prompt: a nurse --seed 42 --s 750 --v 5.1 --style raw. prompt: a surgeon --seed 42 --s 750 --v 6.1 —-style raw
Source: MidJourn ey: genera ted with Without further input in the prompt, the Al naively assigns the role of a nurse Without further input in the prompt, the Al naively assigns the role of a surgeon
. to a white, conventionally attractive woman. Showcasing both gender and race to a white man. Showcasing both gender and race bias.
MidJourney bias.

*Other scientists, people the outputs are applied to, People not or misrepresented in the outputs, society/ies
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Al ETHICS PRINCIPLES

Source: Adaptation of Floridi, Luciano. The Ethics of Artificial Intelligence: Principles, Challenges, and Opportunities.
New York: Oxford University Press, 2023.

HELMHOLTZAI
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)7& i THANK YOU

theresa.willem@helmholtz-munich.de

www.linkedin.com/in/theresawillem/
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