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This document contains the supplementary material of the paper  “Core Principles of Responsible Generative AI Usage in Research.” 

 

 

Preparations 

 

Initial Guideline Items 

The initial guideline items were created through an unsystematic exploration of the literature and brainstorming among eight 

researchers, some of whom later joined the expert panel. Subsequently, the initial guideline items were formulated based on the 

literature review and discussions held during several think-tank online meetings. 

 

Delphi consensus procedure 

We planned to use a version of the Delphi consensus procedure (Murphy et al., 1998), usually applied in social and medical 

sciences. The Delphi consensus procedure is a well-established method for obtaining expert consensus on a particular topic. It 

involves a group of experts participating in several rounds of structured communication to reach consensus (Sawhney et al., 2020). 

This approach is particularly useful in situations where limited data are available and there is an urgent need for expert guidance, as it 

allows for the systematic gathering of opinions from diverse groups of experts (Sawhney et al., 2020). The Delphi process typically 

involves multiple iterations or rounds in which participants provide feedback, allowing them to make informed decisions based on the 

recommendations received. 

 

For the current consensus, we used a panel of 16 members and a total of 3 rounds. The experts were questioned and rated their 

questions within a Qualtrics form. We used a median equal to or larger than 6 and an interquartile range smaller or equal to 2 as 
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requirements for consensus on each item (Aczel et al., 2020, 2021). Note that a median rating of 6 is lower than the typical median 

rating of 8 in medical sciences, where Delphi procedures are frequently applied. We adopted a more lenient cutoff as methodological 

recommendations for the social and behavioural sciences differ somewhat from those aimed at reaching a medical consensus, where 

even slight hesitation warrants caution. Yet, all median agreement ratings were at 8 or higher for the final formulation of the guideline, 

thus also satisfying the more conservative criterion within the medical field. 

 

Expert panel 

During the project, an expert panel was surveyed. The panel consisted of 16 invited experts with relevant knowledge of using, 

developing, and working with artificial intelligence for research purposes. Initially, 11 experts were recruited through an 

announcement on X (formerly Twitter). 5 additional experts were recruited via invitation to ensure diversity across disciplines, 

nationalities, genders, and fields of expertise. Based on Murphy et al. (1998), we found the number of experts to be sufficient, as more 

than 12 experts are not necessary to further increase the reliability of consensus procedures. A description of all experts can be found 

in our OSF project [https://osf.io/c5w67]. 

 

Preregistration 

The method and the initial survey were preregistered on April 7, 2024, under [https://doi.org/10.17605/OSF.IO/R4W9B]. 
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Procedure 

 

Supplement Figure 1 displays the timeline of the project. 

Supplement Figure 1 | Timeline of the project 
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First Round 

An initial guideline draft was sent to the members of the expert panel to answer the questions regarding each section of the 

guideline. The survey can be viewed at [https://osf.io/7d3yc]. This survey consisted of (i) an information section, (ii) consent, (iii) a 

9-point Likert rating question for each guideline section (“To what degree do you agree or disagree with the content and wording of 

this updated guideline section?”; Likert Disagree (0) to Agree (9)), (iv) an open question for each guideline section (“In addition, 

regardless of your rating if you have any further suggestions, remarks or explanations, please also add them to the corresponding 

box”), and (v) an open question for further comments regarding the full guideline draft (“If you have any further comments or 

suggestions, please share them here. This can also include proposing a new structure of principles or adding another principle”). The 

experts were given a period of 10 days to provide their ratings.  

Once the responses were collected, the project proposers used the comments and recommendations to amend and extend the 

guidelines. A written (also anonymous if desired) or oral discussion of the panel members was offered to resolve outstanding 

uncertainties about the experts’ comments, but was not found to be necessary. 

Following our preregistration, we regarded an item as having reached consensus in case its interquartile range was 2 or smaller, 

and the median rating was 6 or higher. If one section did not reach consensus or its median agreement rating was lower than 6, that 

section was modified by the main authors based on the received comments and sent out for a new round of the survey, repeating the 

above-described procedure. As written in the preregistration, small changes to the wording of guideline sections were still applied 

after the consensus. All changes can be seen in Supplementary Table 1. In case the modifications were beyond superficial changes of 

wording, items were included again for a rating, even if a consensus was reached before. Two further rounds of the surveys were sent 

to the members of the Expert Panel in order to reach a consensus on all guideline sections. Only those sections were eligible to enter 

the guideline for which consensual support was obtained with a median agreement rating of at least 6 or higher and an inter-quartile 
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range of the ratings of 2 or smaller (acceptance criterion). All sections reached this criterion. Only participants who responded to the 

first round of the survey received the materials for the subsequent round of the procedure for rating. There were no omissions. 

Supplementary Table 1 | Changes of Guideline items from round one to round three 

6 

Round 1 Round 2 (Changes) Round 3 (Changes) 

Section Preparation Checklist 
item 

Answer 
options 

Conse
nsus 

Section Preparation Checklist 
item 

Answer 
options 

Conse
nsus 

Section Preparation Checklist 
item 

Answer 
options 

Conse
nsus 

Regulati
ons 

 
Make sure that your AI 
usage follows the relevant 
national, international, 
institutional ethical review 
board, and publisher 
regulations and policies. 

Do the 
relevant 
regulations 
and policies 
allow the use 
of AI tools in 
your work? 

  

Yes/No 

Open-en
ded 

Yes Regulatio
ns 

 
Ensure that your 
AI usage and 
application 
follow the 
applicable 
institutional, 
national, 
international, 
and, if 
applicable, 
publishers' 
regulations and 
policies. In 
addition, 
identify and 
address 
potential ethical 
risks associated 
with your AI 
application in 
accordance with 
the ethical 
review board. 

 
Do the 
applicable 
regulation
s and 
policies 
allow for 
the use of 
AI tools 
in 
research 
in your 
work? 

 

Yes/No 

Ope 

n-ended 

Yes Regula
tions 

 
Ensure that 
your AI usage 
and application 
follow the 
applicable 
institutional, 
national, 
international, 
and publishers' 
regulations and 
policies. In 
addition, 
identify and 
address 
potential ethical 
risks associated 
with your AI 
application in 
accordance 
with your 
ethical review 
board. 

 

 
Do the 
applicabl
e 
regulatio
ns and 
policies 
allow for 
the use of 
AI tools 
in 
research 
in your 
work? 

 

Yes/No 

Open-en
ded 

 
Yes 
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Data 
Security 

 
To prevent compromising 
private or sensitive 
information when working 
with AI, you should (i) 
anonymize the data where 
possible; and (ii) involve 
your Data Protection 
Officer.   

Did you 
secure data 
privacy when 
using AI? 

  

Yes/No 

Open-en
ded 

Not 
applicab
le 

Yes Data 
Security 

 
To prevent 
compromising 
private or 
sensitive 
information 
when working 
with AI, you 
should (i) 
anonymize or 
pseudonymize 
all input data, 
(ii) opt out of 
data usage and 
storage in the 
AI 
application(s) 
where possible, 
and (iii) involve 
an expert on the 
topic of data 
security. 
Whenever 
relevant, inform 
the participants 
how their data 
will be used in 
the AI 
application. 

 
Is your 
research 
using AI 
compatibl
e with 
data 
privacy 
and 
security 
regulation
s? 

 

Yes/No 

Open-en
ded 

Not 
applicab
le 

Yes Data 
Securit
y 

 
To prevent 
compromising 
private or 
sensitive 
information 
when working 
with AI, you 
should (i) 
anonymize or 
pseudonymize 
all input data, 
(ii) opt out of 
data usage and 
storage in the 
AI 
application(s) 
where possible, 
and (iii) consult 
an expert on the 
topic of data 
security if 
needed. 
Whenever 
relevant, inform 
the participants 
how their data 
will be used in 
the AI 
application. 

 
Is your 
research 
using AI 
compatibl
e with 
data 
privacy 
and 
security 
regulatio
ns? 

 

Yes/No 

Open-en
ded 

Not 
applicab
le 

 
Yes 

 
Account
ability 

Make sure that you 
understand all the 
AI-generated output, you 
will be able to explain it, 
and remain accountable for 
its quality, fairness, and 
originality. 

Are you 
accountable 
for all the 
outcome 
created with 
the help of 
AI? 

  

Yes/No 

Open-en
ded 

Yes 
 
Quality 
Control 
 
 
(Changed 
order) 

 
Quality 
Criteria 
Have verifiable 
target 
expectation for 
correctness, 
reasoning, 
relevance, and 
professional 
quality. Have 
the quality 
check process 
specified before 
the AI usage. 
 
Quality Checks 
A human 
contributor 
should assess 

 
Do you 
have 
specific 
quality 
criteria 
for the 
outputs of 
your AI 
tool? 

 

 

 

 

Yes/No 

Open-en
ded 

 

 

Yes 
 
Qualit
y 
Contro
l 

 
Quality 
Criteria 
Have 
predefined 
verifiable 
criteria for 
correctness, 
reasoning, 
relevance, and 
professional 
quality.  
 
Quality 
Checks 
A human 
contributor 
should assess 
whether the 
AI-generated 

 
Did a 
human 
contribut
or assess 
the 
outcomes 
by the set 
quality 
criteria 
and 
checks? 
 

Yes/No 

Open-en
ded 
 

 
Yes 
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whether the 
AI-generated 
outputs or their 
modified 
version satisfy 
previously set 
quality criteria. 
Correctness: Is 
the output 
accurate and 
correct 
according to the 
set quality 
criteria? 
Reasoning: 
Does the output 
make logical 
sense? Is it free 
of 
contradictions? 
Relevance: Is 
the output 
relevant, 
comprehensive, 
and up-to-date 
according to 
human 
expertise? 
Professional 
quality: Does 
the output 
satisfy all the 
other set quality 
expectations? 

 

 

 

 
Did a 
human 
contributo
r assess 
the 
outcomes 
by the set 
quality 
criteria 
and 
checks? 

 

outputs or their 
modified 
version satisfy 
previously set 
quality criteria. 
Correctness: Is 
the output 
accurate and 
correct 
according to 
the set quality 
criteria? 
Reasoning: 
Does the output 
make logical 
sense? Is it free 
of 
contradictions? 
Relevance: Is 
the output 
relevant, 
comprehensive, 
and up-to-date 
according to 
human 
expertise? 
Professional 
quality: Does 
the output 
satisfy all the 
other set 
quality 
expectations? 
 

 
Transpar
ency 

  

Make sure that the process 
of using AI tools and their 
input to your work are 
documented and 
communicated according to 
the relevant transparency 
standards. 

  

Is the use of 
AI 
documented 
and reported 
according to 
the relevant 
transparency 
standards? 

  

Yes/No 

Open-en
ded 

 

Yes 

Originalit
y 

 

(Changed 
order) 

 
Ensure that all 
components of 
the work, 
including text, 
figures, and 
images, are free 
from plagiarism 
in contexts 
where concerns 
of plagiarism 
apply. Make 
sure that the 
work of other 
parties is fully 
acknowledged 

 
Did you 
make sure 
not using 
someone 
else’s 
work 
without 
appropriat
e 
accreditat
ion?  

 

Yes/No 

Open-en
ded 

Not 
applicab
le 

Yes Origin
ality 

 
Ensure that all 
components of 
the work, 
including text, 
data, figures, 
and images, are 
free from 
plagiarism in 
contexts where 
concerns of 
plagiarism 
apply. Make 
sure that the 
work of other 
parties is fully 

 
Did you 
make 
sure not 
to use 
someone 
else’s 
work 
without 
appropria
te 
accreditat
ion?  

 

Yes/No 

Open-en
ded 

Not 
applicab
le 

 
Yes 
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and used in 
compliance with 
academic 
integrity.  

acknowledged 
and used in 
compliance 
with academic 
integrity. 

Quality 
Control 

Quality Criteria 

Have verifiable target 
expectation for correctness, 
reasoning, relevance, and 
professional quality. Have 
the quality check process 
specified in advance. 

Quality Checks 

A human contributor should 
assess whether the 
AI-generated outputs or 
their modified version 
satisfy previously set 
quality criteria. 

Correctness: Is  the output 
accurate and correctness 
according to the set quality 
criteria? 

Reasoning: Does it make 
logical sense according to 
experts? Is it free of 
contradictions? 

Relevance: Is the output 
relevant, comprehensive, 
and up-to-date according to 
human expertise? 

Professional quality: Does 
the output satisfy all the 
other set quality 
expectations? 

 

Did you have 
specific 
quality 
criteria for 
the outputs of 
your AI tool? 

  

 

 

Did you have 
specific 
quality 
criteria for 
the outputs of 
your AI tool? 

  

  

 

Yes/No 

Open-en
ded 

Not 
applicab
le 

  

 

No 

 
Bias 
Mitigation 

 

(Changed 
order) 

 
AI can cause 
accidental bias. 
Ensure you 
systematically 
check and try to 
mitigate the 
potential 
reinforcement 
of existing 
power 
structures, 
stereotypes, and 
biased scientific 
consensus. 

 

 
Did you 
assess the 
potential 
biases 
and 
unfairness 
that can 
result 
from AI 
usage in 
your 
project? 

 

Yes/No 

Open-en
ded 

Not 
applicab
le 

No 
 
Bias 
Mitigat
ion 

 
AI can create 
random or 
systematic 
biases. Ensure 
you 
systematically 
check whether 
your AI outputs 
reflect or 
perpetuate 
existing biases, 
power 
structures, 
stereotypes or 
biased 
consensus 
within society 
or academia, or 
introduce novel 
biases. Mitigate 
these biases 
where possible 
and relevant.  
 

 
Did you 
try to 
make 
sure that 
your 
project 
does not 
create, 
reflect or 
perpetuat
e biases 
or 
unfairnes
s due to  
AI usage? 
 

Yes/No 

Open-en
ded 

Not 
applicab
le 

 
Yes 
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Originali
ty 

 
Ensure that all components 
of the work, including text, 
figures, and images, are 
original and free from 
plagiarism in contexts 
where concerns of 
plagiarism are relevant. 

 
Did you 
make sure not 
to use 
someone 
else’s work 
without 
appropriate 
accreditation? 

Yes/No 

Open-en
ded 

Not 
applicab
le 

Yes 
 
Accounta
bility 

 

(Changed 
order) 

 
Make sure that 
you understand 
the 
AI-generated 
output you are 
using, can 
explain it, and 
remain 
accountable for 
its quality, 
fairness, and 
originality.  

 
Are you 
accountab
le for all 
the 
outcome 
created 
with the 
help of 
AI? 

 

Yes/No 

Open-en
ded 

 

 

Yes 
 
Accou
ntabilit
y 

 
Make sure that 
you understand 
the AI output 
you are using 
and can explain 
it, so that you 
can accept 
accountability 
for its quality, 
originality, and 
fairness. 

 
Can you 
explain 
the AI 
output? 
Do you 
accept 
accounta
bility for 
all 
resulting 
content? 

Yes/No 

Open-en
ded 
 

 
Yes 

Bias 
mitigatio
n 

 
AI can cause accidental bias 
resulting in unfair outcomes 
in your work. Make sure 
you explore this aspect of 
the used materials and try to 
mitigate it. 

 
Did you 
assess the 
potential 
biases and 
unfairness 
that can result 
from AI 
usage in your 
project? 

Yes/No 

Open-en
ded 

Not 
applicab
le 

Yes 
 
Transpare
ncy 

 

(Changed 
order) 

 
Make sure that 
the process of 
using AI tools 
and their input 
to your work is 
documented and 
communicated 
clearly in your 
work.  
 

 
Is the use 
of AI 
document
ed and 
reported 
transpare
ntly? 

 

Yes/No 

Open-en
ded 

 

 

Yes 
 
Transp
arency 

 
Make sure that 
the process of 
using AI tools 
and their input 
to your work is 
documented 
and clearly 
communicated 
to the reader. 
Be clear about 
which tools and 
versions were 
used. 

 
Is the use 
of AI 
document
ed and 
reported 
transpare
ntly? 
 

Yes/No 

Open-en
ded 
 

 
Yes 

Awarene
ss 

 
AI systems have a huge 
carbon footprint. Be aware 
of the environmental effect 
of AI usage. Also, be aware 
that by using AI tools you 
save human effort but also 
limit the opportunity of 
coworkers and juniors to be 
involved in your research.  

 
Are you 
aware of the 
potential 
effects of 
your AI 
usage on the 
environment?  

Yes/No 

Open-en
ded 

 
 
Sustainabi
lity 

 

(Changed 
description
) 

 
Be aware of the 
environmental 
effects of AI 
usage and 
consider human 
labour as an 
alternative. 
Also, be aware 
that replacing 
human labour 
affects 
coworkers, 
juniors, or 
researchers of 
marginalised 
backgrounds 
who could be 
involved in and 
profit from your 
research.  

 
Are you 
aware of 
the social, 
economic
, and 
environm
ental 
impacts 
that could 
arise from 
your AI 
use?  

 

Yes/No 

Open-en
ded 

 

 

Yes 
 
Broade
r 
Impact 
 

(Chang
ed 
descript
ion) 

 
Be aware of the 
environmental 
and societal 
effects of AI 
usage and 
consider human 
labour as an 
alternative. 
Also, be aware 
that replacing 
human labour 
affects 
coworkers, 
juniors, or 
researchers of 
marginalised 
backgrounds 
who could be 
involved in and 
profit from 
your research.  
 

 
Are you 
aware of 
the 
social, 
economic
, and 
environm
ental 
impacts 
that could 
arise 
from your 
AI use 
and have 
you 
considere
d 
alternativ
es?  
 

Yes/No 

Open-en
ded 
 

 
Yes 



 

After the preparatory survey, the sections on Data Security and Broader Impact had to be revised. Supplementary Table 2 

displays the ratings for the initial survey round. 

 

Supplementary Table 2 |  Ratings of the First Survey Round 

Principle Median Inter Quartile Range Passed 

Regulations 7 2 yes 

Data security 7 3.5 no 

Quality Control 8.5 2 yes 

Originality 8 2 yes 

Bias Mitigation 8 1.5 yes 

Accountability 8.5 2 yes 

Transparency 7.5 2 yes 

Awareness (later Broader 
Impact) 

6 2.5 no 

Note. A pass was given based on a Median rating of 6 and an interquartile range of 2 or smaller. 

Round 2​  
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Afterward, the proposed changes were implemented for the Data Security and Awareness (later Broader Impact) sections, and 

minor changes in wording were applied to the others. The second survey round was thereafter sent to all Experts and can be seen at 

[https://osf.io/edpc3]. All sections reached consensus except for Bias mitigation, with a median rating of 8 but a high interquartile 

range of 2.75, scoring above the pre-defined consensus criterion. Furthermore, we added an instruction section to the survey, which 

was utilised in the shiny app (https://github.com/marton-balazs-kovacs/CorePrincipleGenAIChecklist).  

Round 3 

A third round, only containing the updated Bias Mitigation section, was sent out. The form can be seen at [https://osf.io/d9xtu]. In this 

final round, the section for Bias Mitigation passed the acceptance criterion with a median rating of 9 and an interquartile range of 1. 

Supplementary Table 3 displays the final ratings for all guideline sections.  

 

12 



 

Supplementary Table 3 | Final Ratings for All Guideline Sections 

Principle Median Interquartile Range Passed 

Regulations 9 1 yes 

Data security 8.5 1 yes 

Quality Control 8 2 yes 

Originality 8.5 1.75 yes 

Bias Mitigation 9 1 yes 

Accountability 8.5 1 yes 

Transparency 9 0 yes 

Broader Impact 8 1.75 yes 

Note. The rating of the Bias Mitigation section was given in the third round of the survey. 

 

Deviations from preregistration 

There were no deviations from the preregistration. 
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Comparison to Other Current AI Use Guidance Models 
 

The responsible use of AI in research is currently addressed by a number of frameworks and policies that operate at different 

levels, from international ethics guidelines (e.g., OECD, 2025; UNESCO, 2025) to journal (e.g., Elsevier, 2025; Science, 2025; 

Springer, 2025) and field-specific guidelines (e.g., Liu et al., 2020; Tejani et al., 2024). Despite their differing scopes, these initiatives 

exhibit common themes, evident through the similar overarching principles or action recommendations they use. 

Nearly all frameworks and policies addressing the responsible use of AI, stress human accountability for AI outputs, following 

the tenet of AI as a tool, not an author or independent agent. This tenet can be seen in different forms, ranging from non-binding 

suggestions to take accountability for AI outputs (UNESCO, 2025), to enforced principles during publishing by prohibiting 

AI-generated text and authorship of AI (e.g., COPE, 2023; Nature, 2025). Transparency is also universally emphasised, underlining 

the disclosure of when and how AI is used, varying between general (e.g., European Parliament, 2023), tool (e.g., Cacciamani et al., 

2023), and field-specific (e.g., International Committee of Medical Journal Editors, 2023) recommendations. Additionally, research 

integrity as a whole, including the originality of ideas, outputs and the prevention of plagiarism and fabrication as well as the 

formulation of quality control standards are frequently highlighted in frameworks focusing on AI (e.g., Elsevier, 2025; International 

Association of Scientific, Technical & Medical Publishers, 2025; Science, 2025; Springer, 2025). At the same time, bias and fairness 

are commonly included in broad-scale AI frameworks (e.g., European Parliament, 2023; OECD, 2025; UNESCO, 2025). However, 

there is also some divergence between models. While environmental impact is mentioned within larger ethics frameworks, it is not 

commonly addressed by publisher policies. Moreover, stakeholder engagement and public communication (Hosseini et al., 2024) 

stressing the need to communicate with and involve populations and stakeholders impacted by AI decision-making, is not frequently 

mentioned. Furthermore, calls for AI detection tools and their integration are mentioned on a field-specific policy level (e.g., World 

Association of Medical Editors, 2023). Yet, they are not often integrated into higher-level frameworks. 
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Moreover, the scope of existing AI use guidance models varies from broad to narrow and from AI in general to generative or 

even tool-specific recommendations. Guidance ranges from broad AI ethics spanning domains such as education, health, and 

environment (UNESCO, 2025), cross-sector general purpose and generative AI (OECD, 2025), AI overall in scientific research (e.g., 

Hosseini et al., 2024), publishing with generative AI (e.g., Liu et al., 2020; World Association of Medical Editors, 2023) to specific 

reporting of generative AI tools, such as ChatGPT (Cacciamani et al., 2023). Most of these frameworks are, however, not binding and 

take more of an advisory role. Finally, current AI use guidance models target different populations. Target populations range from 

international, governmental, and cross-disciplinary research targets, to industry, publisher, and editorial levels and the individual 

researcher level. 

As the outcome of a Delphi consensus procedure, our current framework distinguishes itself from high-level ethics codes such 

as UNESCO´s recommendation on the ethics of AI or the OECD AI principles by translating broader societal values into a practically 

applied checklist for AI usage in a research context. At a regional level, our framework shares the commitment to accountability, 

security, and transparency with the EU AI Act, yet is more targeted towards the topic of research. Furthermore, our framework 

complements publication ethics and journal-specific AI use guidance, by being a more flexible guide to AI usage decisions than sheer 

prohibition.  

Our AI use framework is a non-binding guide to responsible GenAI usage, specifically targeting researchers across disciplines. 

Yet, legislative guidance remains part of our framework, as our first principle requires adherence to institutional, national, and 

international regulations. Finally, while our framework spans the responsible use of all forms of AI used in research, it is particularly 

pressing in GenAI contexts, as highlighted in the manuscript. 
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