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What You Will Learn
▪Understand the concept and goals of Research Data Management 

(RDM)

▪ Learn the research data lifecycle and key RDM activities

▪ Identify challenges in managing heterogeneous research data

▪Understand the role of metadata, standards, and data quality

▪ Learn key principles: FAIR and CARE

▪ Recognize limitations of existing RDM approaches

▪Understand how "EASE” extends RDM toward exploration and 
interpretation
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Motivation
▪ Research produces large and complex datasets

▪ Data are essential for scientific knowledge creation

▪ Poor data management leads to:
▪ Data loss
▪ Inconsistent results
▪ Lack of reproducibility

▪ Data must be organized, stored, and accessible

▪ Increasing importance due to:
▪ Digitalization
▪ Big data
▪ AI-driven research

What happens if
data cannot be

reused?
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Data Management
▪ Origin of data management dates back to the 1960s Association of Data 

Processing Service Organizations (ADAPSO)

▪ Covers all types of data:
▪ Paper-based data
▪ Database content
▪ Multimedia and scientific data

▪ Definition: Data management refers to the targeted handling of data within an 
organization or institution. It includes the planning, organization, control and 
monitoring of all processes required for the collection, storage, processing, 
analysis, and use of data. The main aim is to ensure the quality and availability 
of data and thus enable efficient and effective use. Synonymous terms for data 
management are, for example, data administration, data maintenance, or data 
handling.

IPH - Institut für Integrierte Produktion Hannover gGmbH. Datenmanagement - neben maschinellem Lernen ein wichtiger Bereich von Data Science. 
https://www.iph-hannover.de/de/dienstleistungen/data-science/datenmanagement/, 2023. Accessed: October 6, 2023. [36]
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The Key Principles of Data Management
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The Key Principles of Data Management
▪ Data management is guided by core principles:

▪ Data policy → defines rules and responsibilities

▪ Data ownership → clarifies rights and control

▪ Central components:

▪ Data access and dissemination

▪ Data audit and monitoring

▪ Data management procedures

▪ Data management plans

▪ Supporting elements:

▪ Metadata → describes and structures data

▪ Data quality → ensures reliability
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Who owns data in 
research projects?
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Data Access and Dissemination
▪ Data access must follow:

▪ Legal regulations

▪ Institutional policies

▪ Ethical guidelines

▪ Important aspects:

▪ FAIR principles

▪ CARE principles

▪ Goal:

▪ Enable controlled and responsible data sharing

▪ Balance openness and protection
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Research data in the humanities
▪ Publications, measurement data, laboratory 

results, audio and video data, texts, collection 
items, interviews, software, etc.

▪ Research data:
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Challenges:
▪ Paper-based processes limit 

the reusability of data
▪ Diverse data sources, 

collaboration with partners, 
and file formats

Palm leaves with text in Singhalese from Sri Lanka (ca. mid-20th century). Private collection.

CSV …
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▪ Findable:
▪ Data must have identifiers (e.g., DOI)
▪ Metadata must be searchable

▪ Accessible:
▪ Data retrievable via standardized

protocols
▪ Access may be restricted

▪ Interoperable:
▪ Use of shared formats and standards
▪ Integration across systems

▪ Reusable:
▪ Clear licenses
▪ Well-described data
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FAIR Principles

https://www.dfg.de/resource/blob/174052/1a235cb138c77e353789263b8730b1df/kodex-gwp-en-data.pdf

Project sponsors are calling for the
implementation of the FAIR principles
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FAIR” Principles: the Origin
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FAIR Principles
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Findable

Wilkinson, M., Dumontier, M., Aalbersberg, I. et al. The FAIR Guiding Principles for scientific data management and stewardship. Sci Data 
3, 160018 (2016). https://doi.org/10.1038/sdata.2016.18

Unlocking icons created by Mihimihi, Interoperability icons created by Uniconlabs, Reusable icons created by Lumi - Flaticon

Interoperable Reusable

Accessible

https://doi.org/10.1038/sdata.2016.18
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FAIR Data Management
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https://labfolder.com/guide-research-data-management/
Unlocking icons created by Mihimihi, Interoperability icons created by Uniconlabs, Reusable icons created by Lumi - Flaticon

plan

publish

collect

analyse

reuse

preserve

Findable

Interoperable Reusable

Accessible
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FAIR Data Management
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FAIR Data Public data≠

CSV
CSV

CSV

Palm leaves with text in Singhalese from Sri Lanka (ca. 
mid-20th century). Private collection.

Images from Flaticon.com

Ethics, and law icons created by Freepik - 
Flaticon

§

Contract

How can you find 
data?

publish
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Digital Object Identifier (DOI)
▪ A DOI is a persistent identifier used to 

uniquely identify various objects

▪ Specification in ISO 26324:2012

▪ Example:
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▪ Concept:

DOI Foundation. DOI HANDBOOK. DOI Foundation, info@doi.org, April 2023; 
Wikipedia contributors. Digital Object Identifier

https://en.wikipedia.org/wiki/Digital_object_identifier, 2024
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Metadaten-Standards

▪ DataCite Metadata Schema

▪ Dublin Core

▪ Machine-Readable Cataloging

▪ Metadata Object Description 
Schema

▪ Metadata Encoding and 
Transmission Standard

▪ …

16
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Metadaten-Standards

▪ DataCite Metadata Schema

▪ Dublin Core

▪ Machine-Readable Cataloging

▪ Metadata Object Description 
Schema

▪ Metadata Encoding and 
Transmission Standard

▪ …
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Metadaten-Standards

▪ DataCite Metadata Schema

▪ Dublin Core

▪ Machine-Readable Cataloging

▪ Metadata Object Description 
Schema

▪ Metadata Encoding and 
Transmission Standard

▪ …
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Metadaten-Standards

▪ DataCite Metadata Schema

▪ Dublin Core

▪ Machine-Readable Cataloging

▪ Metadata Object Description 
Schema

▪ Metadata Encoding and 
Transmission Standard

▪ …
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Metadaten-Standards

▪ DataCite Metadata Schema

▪ Dublin Core

▪ Machine-Readable Cataloging

▪ Metadata Object Description 
Schema

▪ Metadata Encoding and 
Transmission Standard

▪ …
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FAIR Data Management at UHH/UWA
RDR@UHH Research Data Repository (https://www.fdr.uni-hamburg.de/)

▪ Objective: Storing research data in a repository

▪ Application of standards

▪ Compliance with data protection regulations

▪ Supporting researchers in locating, identifying, and citing research data
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RDR Export 
Formats



Institute of Information Systems

Compliance with the FAIR principles
▪ FA: Supported by RDR

▪ I: For humans → 
Viewer

▪ I: For machines → CSV, 
JSON, TEI,…

▪ R: User-specific tools?
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Wilkinson, M., Dumontier, M., Aalbersberg, I. et al. The FAIR Guiding Principles for scientific data management and stewardship. Sci Data 3, 160018 (2016). 
https://doi.org/10.1038/sdata.2016.18
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Data Set Availability and Citation in the Digital Age

▪ Mandatory for DFG-funded research: Adherence to the FAIR principles

▪ Ensuring the discoverability, accessibility, interoperability, and reusability of
digital assets

▪ Common misconception: Simply building a database and providing a browser-
based GUI is sufficient.

▪ Access via computational processes and human inspection (an interoperability
issue)

▪ Databases can nevertheless be useful in the creation of datasets
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CARE Principles
▪ The GIDA (Global Indigenous Data Alliance) developed the CARE principles for Indigenous Data 

Governance. These principles are a valuable addition to the FAIR principles. They provide 
important guidance on utilizing research data.

▪ Collective benefit: Data ecosystems should be designed and function in ways that enable 
Indigenous Peoples to derive benefit from the data.

▪ Authority to control: Indigenous Peoples? rights and interests in Indigenous data must be 
recognized and their authority to control such data be empowered.

▪ Responsibility: Those working with Indigenous data have a responsibility to share how data is 
used to support Indigenous Peoples? self-determination and collective benefit.

▪ Ethics: Indigenous People rights and well-being should be the primary concern at all stages of the 
data life cycle and across the data ecosystem. → z. B. Ethics Guidelines CSMC 
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CARE Principles
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https://oxfamilibrary.openrepository.com/server/api/core/bitstreams/8258ba32-34b4-491c-ab73-768cb56a7eff/content
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INTERNAL CARE 
PRINCIPLES FOR 
ORGANIZATIONS 
AND 
ENTERPRISES
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Realign institutional policies to 
recognize, reduce and 
redistribute unpaid care work

Develop strategies that promote 
and reward decent work 
practices

Create opportunities for 
representation and social 
dialogue



Institute of Information Systems

CARE 
PRINCIPLES FOR 
EXTERNAL 
PROGRAMMING
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Influence sector policies to recognize, reduce and 
redistribute unpaid and underpaid/paid care work.

Develop strategies to incentivize care-centric reforms 
within sectors and in public finance management 
systems

Initiate dialogue on recognizing, reforming and 
regularizing informal workers and workers in non-
standard employment

Create opportunities for representation by 
strengthening civil society and trade union 
participation in public policy and budget discussions
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Ethical and 
Responsible 

Research

31https://doi.org/10.25592/uhhfdm.14757

https://doi.org/10.25592/uhhfdm.14757
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Key 
questions in 
the context 
of research 
data and 
ethics 

32

How to receive consent6 (to collect data, to take 
images and other research data)?

How to collect data?

How to use and cite data generated through social 
media and the internet?

How to handle data?

How to publish data (access rights, ‘as open as 
possible, as closed as necessary’)?

How to protect personal data (to ensure that no 
personal or organisational rights are violated)?

https://doi.org/10.25592/uhhfdm.14757

https://doi.org/10.25592/uhhfdm.14757
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EASE: The Extension of FAIR and CARE

FAIR principles ensure:

▪ Data is findable and accessible

▪ Data can be shared and reused

BUT in practice:

▪ Data is often difficult to understand

▪ Context and meaning are not fully captured

▪ Complex relationships remain hidden

33
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EASE: The Extension of FAIR and CARE

Especially in humanities research:

▪ Data is heterogeneous and context-dependent

▪ Interpretation plays a central role

▪ Research is iterative and exploratory

Key problem:

▪ FAIR focuses on data availability

▪ Not on data usability in research practice

Therefore, data must be EASE-oriented:

▪ Research data should be Explorable, Accessible in terms of data quality, Seeable in operation in 
new contexts, and Easily checkable for reuse.

34



Institute of Information Systems

EASE: Example
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How EASE Extends RDM?

Traditional 
RDM focuses 

on storing, 

documenting, 
and providing 
access to data

This ensures 
availability but 

does not 

guarantee 
understanding 

or usability

In research 
practice, data 

must be 

explored, 
interpreted, 

and 
contextualized

EASE extends 
RDM by making 
data explorable 

and navigable

It enables 
researchers to 

see data in 

context and 
understand 

relationships

It also ensures 
that data 

quality can be 

assessed and 
results can be 

verified

As a result, 
data is 

transformed 

into usable 
knowledge for 

research
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Conclusion
▪ Research Data Management ensures that data is organized, accessible, and reusable

▪ The FAIR principles provide a strong foundation for data sharing and interoperability

▪ FAIR mainly focuses on data availability rather than its usability in research practice

▪ In many research contexts, especially in the humanities, data is complex, heterogeneous, 
and strongly context-dependent

▪ Researchers need to explore, interpret, and contextualize data to generate knowledge 
and be CARE

▪ The EASE approach extends RDM by enabling exploration, interpretation, and validation 
of data

▪ It transforms data into usable knowledge and supports the research process

▪ The key takeaway is a shift from data management to data understanding and from data 
access to knowledge generation
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