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1. Digital Transformation of Research (DiTraRe)

● Leibniz ScienceCampus “Digital Transformation of Research” is a joint 

project of FIZ Karlsruhe & KIT, funded by 

the Leibniz Association (2023-2027)

● Investigating the effects & potential of the 

increasing digitalization of scientific work in 

four interdisciplinary research clusters

● Includes the theoretical-conceptual level, 

methodological issues as well as 

consequences for science & society
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2. Problem Orientation & Motivation

● Motivation: to provide a reflective perspective on 

research data in the era of digital transformation 

in research

● Aim: to move from discipline-specific starting 

points & challenges toward a general & 

pragmatic approach to the publication of 

research data with regard to GenAI

● Interdisciplinary approach & discipline-specific 

perspectives: TA, social science, computer 

science, law, climate science & meteorology

GenAI

science system
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2. Problem Orientation & Motivation

● Challenges: data management arise in governing AI-supported research 

infrastructures
○ Ensuring data provenance

○ Traceability

○ Versioning of AI-processed datasets to maintain transparency & reproducibility

● GenAI with potential to change the relationship between data producers & data 

infrastructures
○ Automating metadata generation

○ FAIRness assessment

○ Persistent identifier assignment

● Legal regulation with a pacing problem
○ Fast technological development of GenAI

○ Anticipatory governance of the AI Act leaves regulatory gaps, particularly regarding rapidly evolving 

GenAI applications

Bach et al. 2025; Hahnel 2023; Hofmann et al. 2025; Jacyszyn et al. 2025 ; Wilkinson 2016; Yang 2025
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2. Problem Orientation & Motivation

Open Data Watch. 2024. The Data Value Chain: 

Moving from Production to Impact.

https://opendatawatch.com/publications/the-data-

value-chain-moving-from-production-to-impact/
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3.1 Research Data - Potential Benefits through GenAI

● Improved research processes & visibility through data sharing & the credibility 
of research via AI-supported validation, error detection & transparent use of open 
data for training & analysis

● Quality assurance through best practices through GenAI by automating 
adherence to best practices (e.g., FAIR principles, standardization & metadata 
completeness)

● Shift in scientific carreers: data publications & curated datasets might gain 
importance e.g. AI-enabled of open datasets & increased visibility of data 
contributions

● Increased efficiency through AI-driven data integration, synthesis & reuse, 
reducing redundant data collection & enabling faster knowledge generation

European Commission 2025, Fecher 2013; Gomes et al. 2022; Goodey et al. 2022; Hahnel et al. 2023; KIT Bibliothek 2025; Tedersoo et al. 2021
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3.2 Research Data - Potential Barriers through GenAI

● Increasing potential misuse of data sharing:
○ Generation of new data using GenAI with potential for forgery (paper mills, data manipulation)

○ Political disinformation campaigns

○ Legal uncertainty for authorship

○ Biases in training data (e.g. only clear sky measurements are used for training)

○ Untransparent use of GenAI

○ Fabrication or distortion of structured metadata

● Paradox developments in climate science:
○ Ecological footprint of GenAI vs. climate research

○ Efficiency vs. CO2 production

○ Data reuse benefits vs. compute cost of GenAI

○ High energy usage

European Commission 2025, Fecher 2013; Gomes et al. 2022; Goodey et al. 2022; Hahnel et al. 2023; Jahnel et al. 2025;  KIT Bibliothek 2025; Tedersoo et al. 2021
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3.3 Potential Use of GenAI to Overcome Barriers

● Operational challenges: time pressure, resources → reduction through GenAI by 
automating documentation, metadata creation, data curation & data management 
planning

● Lack of discipline-specific, recognized data standards → support via AI-
assisted standardization, schema alignment & translation between heterogeneous 
data formats

● Lack of recognition → increasing through AI-enabled tracking of data reuse, 
automated citation practices & visibility of data contributions in research 
ecosystems

● Idea theft & damage to reputation → risk mitigation through AI-supported data 
licensing, provenance tracking & controlled access mechanism for data usage

European Commission 2025, Fecher 2013; Gomes et al. 2022; Goodey et al. 2022; Hahnel et al. 2023; KIT Bibliothek 2025; Tedersoo et al. 2021

7



4. Case: Climate Science & Meteorology

Collection: 
● Process: GenAI-support for cleaning data, recognition of 

anomalies, standardizing formats

Publication:
● Analyze: AI supported synthesis of heterogeneous climate 

data sets; high risk of hallucinations
● Release: obligatory labelling of AI generated datasets 
● Disseminate: open, machine-readable, accessible and 

findable by users using adequate channels; GenAI can 
personalize dissemination, & augment or partially automate 
quality assurance

Uptake:
● Connect: link similar datasets; GenAI can recognize semantic 

similarities 
● Incentivize: GenAI-supported citation tracking could 

incentivize data sharing

Impact:
● Reuse: data enrichment and curation are good reuse activities; 

but GenAI increases the risk of misuse
https://www.rdm.kit.edu/forschungsdaten_fdm_zyklus.php
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4. Case: Climate Science & Meteorology

● Increasing the visibility of datasets:
○ New key figures through GenAI

○ Usage requirements & scenarios

■ Linking similar datasets

■ Data set enrichment

■ Curating data sets into high-quality datasets

○ Mandatory labeling of AI-generated datasets

● Improving metadata information:
○ Use GenAI & human-in-the-loop approach to extract, process 

& standardize metadata from existing datasets & publications 

with clear & transparent rules

○ Improved documentation

○ Standardized information, voting in the communities = 

community validation?
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4. STS & Use Case: Climate Science & Meteorology

● Automation redefines data work
○ Shifting responsibilities from human curators to algorithmic systems

○ Altering who is credited accountability

○ Altering how responsibility can be credited if at all (explainability)

○ Qualified to perform core data curation tasks

● GenAI reallocates responsibilities between human actors & technical systems
○ Balancing the need to work efficiently with the responsibility to manage research data ethically 

& with integrity

○ Modified quality assurance & validation procedures are necessary to verify AI-enhanced 

datasets & metadata

○ Potentially creating accountability gaps and diffusion of responsibility

○ Is human expertise for AI generated outputs still possible on all scales?
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● Delegation of data curation tasks to AI systems introduces new governance & 

legal challenges:
○ Accountability, liability & compliance

○ Responsibility, when algorithmic outputs compromise reproducibility, degrade data quality, or 

shift interpretative authority away from human experts

● Potential measures & incentives:
○ Linking published data to publicly available research profiles such as ORCID or Google 

Scholar

○ Recognised quality standards & metadata information for GenAI

○ Guidelines for the use of GenAI in research data

○ Development of skills, training & support structures for researchers, data stewards are crucial 

components for responsibly integrating GenAI into RDM

5. Conclusion 
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● To assess the role of GenAI a holistic approach is needed: from data 

collection to societal impact across individual, organizational & legal levels

● Disciplinary differences and specific data settings have to be taken into 

account

5. Conclusion 

● Debate on GenAI for research data is just 

beginning → joint reflection, shared 

community guidelines & promising use cases 

needed
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Thanks for your attention!

Further questions:

angelina.daehms@kit.edu

www.ditrare.de/en

http://www.ditrare.de/en
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