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1. Introduction

The digital transformation of research has accelerated in recent years. Governments,
research institutions, and funders are increasingly demanding greater transparency
and the open sharing of research data. In Norway, the National Strategy on Access to
and Sharing of Research Data articulates a clear goal: all publicly funded research
data should, whenever possible, be made available for reuse under FAIR principles
(Norwegian Ministry of Education and Research 2018). FAIR stands for Findable,
Accessible, Interoperable, and Reusable. However, the reality in many research
environments remains complex. Transforming data into FAIR data requires both
technical skill and ethical awareness, and can be time-consuming.

Librarians are increasingly involved in research data management (RDM), yet many
report inadequate data competencies (Antell et al. 2014). Researchers report a lack
of time, skills, and knowledge regarding sensitive data management as barriers to
sharing research data (Lillo 2022). One motivation for using Al in RDM is therefore
to determine whether Al can be used to tackle these challenges and make RDM
more effective, and to assess whether Al can assist librarians and researchers in
developing data competence.
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This paper builds on my experience as a research librarian supporting a project to
digitise and manage the sensitive, paper-based datasets of theologian Erling
Birkedal. The goal is to preserve the data for long-term archival storage and to share
it openly in a research data repository upon the finalisation of the research project.
FAIR data management is required to achieve this, and | have incorporated Al into
the workflow. This project seeks to answer two main questions:

1. How can Al chatbots make the process of RDM more efficient, especially
when dealing with analogue data?

2. How can Al chatbots support librarians and researchers in developing data
competence for RDM?

The project also seeks to answer and raise awareness about these questions:

3. How can Al be used responsibly in projects involving personal and sensitive
data?
4. What implications do Al-assisted RDM have for sustainability?

2. Research Data Management and the FAIR Principles

Research Data Management refers to the systematic handling of data throughout its
lifecycle, from collection and processing, to storage, preservation, and
dissemination. RDM ensures transparency, reproducibility, and compliance with legal
and ethical standards (Science Europe n.d.). The FAIR data principles aim to make
data more discoverable and reusable by humans and machines alike. FAIR data must
be Findable, Accessible, Interoperable, Reusable (FAIR Principles n.d.).

3. The Birkedal Project: Religiosity from Childhood to Adulthood

Erling Birkedal's research project Religiosity from Childhood to Adulthood followed
a group of Norwegian participants for over three decades. The project explored how
individual beliefs evolve from adolescence into adulthood, and has produced several
key works (Birkedal 2001; 2008; 2020). The project remains active, with plans to
undertake one or more data collections in the future.
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The dataset consists primarily of four rounds of questionnaires (1994, 1996, 2007,
2016) and complementary interview data. The interview data is not used in this
project; only the questionnaires are used, as the interview data contains too much
direct and indirect personal information to be shared openly. Anonymising this data
would be time-consuming and require the deletion of important research data. The
questionnaires contain reflections on faith, moral values, and personal experiences
of religion, and these topics are categorised as sensitive personal data under GDPR.
Since the respondents were minors during the first rounds of data collection, this
data is also automatically considered sensitive personal data.

4 Methodology
4.1 Scanning and Secure Storage

All questionnaires were digitised using high-resolution scans in JPG format, as this
worked better with ChatGPT than the complex PDF format. Scanned files were
stored on the institutional OneDrive system, with sensitive material additionally
encrypted with Cryptomator. This ensures secure access management and
compliance with institutional data policies.

4.2 Anonymisation Procedures

Anonymisation was carried out manually. First, all direct and indirect identifiers
were removed before any Al interaction took place. After Al interaction, some
indirect data (e.g., names, dates, schools, locations) were reintroduced with
generalised placeholders. For instance, a handwritten date like 26.03.2006 has
become past six months, retaining research value while removing identifiability. In
this way, all direct and indirect identifiers were anonymised. We had two linking
keys, one on paper and another stored in an encrypted folder.

4.3 Prompt Engineering

Al transcription relied on ‘prompt engineering’, or the crafting of precise instructions
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for ChatGPT to transform image-based responses into CSV tables. The prompts
evolved over time from simpler, open prompts to more complex, instructive prompts
to secure consistent, standardised output. They included:

e A clear description of the task and data context
e Column definitions and naming conventions

e Example outputs for reference (few-shot prompting)

Following these guidelines, ChatGPT produced fairly consistent, desirable output.
Here is an example of a prompt used in the project, together with image uploads of
a questionnaire:

use these columns:
year,belief in_god,belief importance,religiosity,christianity,changed_opinion |[...]

This is a sample response from another questionnaire:
2007,1,3,5,3, No, Have become more religious, Have faith in God [...]

Follow this example and create a CSV file of the uploaded images.
Do not invent values, leave cells blank if the questions from the form are unanswered-

This is a questionnaire where informants have responded to the same questions (more or
less) three times, once in 1996 and later in 2007 and 2016. Transform this into a dataset
with rows and columns in CSV format. Think about FAIR data quality in the dataset. This
will be shared as open research data and the data can be used by others. Do not invent
values if questions are blank. Interpret the handwriting to the best of your abilities.

4.4 Reviewing, Cleaning, and Curating

The raw transcribed data from ChatGPT was about 80 to 90% accurate. Whilst the
use of Al significantly reduced the manual workload, human review was still
essential. Errors, particularly misread handwriting or hallucinated values, were
corrected manually and edited in OpenRefine. This review made the dataset achieve
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a high standard of accuracy. Controlled cleaning and normalisation included
normalising column names and values, capitalisation, trimming consecutive
whitespace, and more. Some cleaning and normalisation were done using GREL
commands in OpenRefine, generated by ChatGPT. Most cleaning tasks were performed
effectively in OpenRefine because it provides reliable, deterministic cleaning
operations. It is possible to get ChatGPT to perform many of these cleaning operations
as well, and indeed, some instructions were given to this effect within the transcription
prompt, with some degree of success. However, the main drawback is that ChatGPT’s
output must always be reviewed carefully because it is prone to error. This review is
time-consuming, so the cost outweighs the gain for many of these cleaning operations
using ChatGPT.

To facilitate longitudinal analysis, ChatGPT was used to merge all surveys into a single
comprehensive dataset, referred to as the ‘superfile’. All unique columns were
preserved, and duplicates were avoided. The superfile contained many columns and
empty cells because the questionnaire was not entirely consistent over the years. This
complexity hindered human interpretability, so we produced a table with core
questions throughout the years. Then another cleaning task became relevant: inputting
NA (not applicable) in empty cells where questions were never asked, rather than in
cells left intentionally blank. This input was done using ChatGPT because it could
quickly and automatically detect the difference between those two types of empty
cells by comparing the questionnaires and the CSV file. A review was also needed for
these tasks, but in these cases, my experience was that the gain from using Al
outweighed the cost.

4.5 README-file and Data Dictionary

To ensure adherence to the FAIR standard regarding Reusability, the dataset was
accompanied by a README file and a data dictionary generated by ChatGPT.

A data dictionary was created by uploading all the image scans from each survey
together with the CSV file (the tabular data) from the corresponding survey, with a
prompt asking ChatGPT to map the questions to the column names and provide useful
information about the values. The result was produced in .txt format and required
some visual adjustments before it showed a neat table with a data dictionary.
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Figure 1. Data dictionary from README-file

5. Legal, Ethical and Institutional Frameworks

5.1 GDPR and Al

The processing of sensitive research data via Al chatbots presents a complex legal
challenge under the General Data Protection Regulation (GDPR) (European Union
2016). While pseudonymized data (data with a linking key) is still considered personal
data under GDPR, recent legal developments have clarified how this applies to third-
party Al processing.

The workflow for the Birkedal project relied on the principle of ‘effective
anonymisation’ for third parties. Before any data was uploaded to ChatGPT, all direct
and indirect identifiers were redacted. Whilst the researcher maintained a linking key
to allow for future longitudinal study, this key remained strictly offline and stored on
secure local infrastructure.

5.2 The SRB Ruling and Sikt Consultation

This approach aligns with the Court of Justice of the European Union (CJEU) ruling in
European Data Protection Supervisor v. Single Resolution Board (2025). The court
clarified that data held by a recipient (in this case, ChatGPT) is not necessarily
‘personal data’ if that recipient has no legal or practical means to access the additional
information required to re-identify the individuals.
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The anonymisation strategy was reviewed in consultation with the Norwegian Agency
for Shared Services in Education and Research (Sikt n.d). Sikt’s guidance confirmed
that, due to the fact that the linking keys remained securely offline and out of reach for
the Al provider, the data had effectively been anonymised for Al processing.
Consequently, even if the researcher views the data as pseudonymised, the Al sees it
as anonymous.

5.3. Institutional and National Variations

Although the project used ChatGPT Team, a ‘closed’ service that does not use data to
train the underlying model, this does not automatically grant GDPR compliance in all
research contexts. Under the EU Artificial Intelligence Act (Al) (EU Artificial Intelligence
Act (Al) n.d.) and Norwegian national provisions, researchers must remain vigilant
about where data is stored and processed. Although the principles of the SRB ruling
provide a stronger legal basis for Al-assisted RDM, individual countries may have
specific national requirements for handling sensitive research data.

6. Sustainability and the Energy Footprint of Al

One study estimates that generating a single large language model response can
require up to 30 times more energy than a traditional web search (De Vries 2023).
Training large models such as GPT-4 is associated with substantial CO, emissions.
Google’s reported emissions have increased by 51 percent since 2019 (Horton 2025),
while Microsoft’s emissions rose by 29 per cent between 2020 and 2023 (Kerr 2024).
Google and Microsoft attribute much of their emissions growth to increased energy
consumption in data centres (Horton 2025; Kerr 2024). Al use and infrastructure
continue to expand; data centres are estimated to account for up to 4.5 percent of
global electricity consumption by 2030, compared to approximately 1 per cent today
(Chen 2025).

At the same time, promising developments are emerging. Newer models such as
DeepSeek have reportedly reduced training-related energy use by approximately
tenfold compared to ChatGPT (Williment 2025). The inference cost for systems
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performing at the level of smaller capable models, such as GPT-3.5, declined more
than 280-fold between November 2022 and October 2024 (The 2025 Al Index Report
n.d.). Advances in data-centre efficiency are also underway, including the reuse of
waste heat to supply nearby buildings (Sustainability Heats Up in Norwegian Data
Centre Industry n.d.). In addition, energy efficiency at the hardware level has improved
by approximately 40 percent annually (The 2025 Al Index Report, n.d.). Regulatory
developments further signal a shift toward more sustainable Al practices, as the EU
Artificial Intelligence Act introduces new reporting requirements related to energy use
and sustainability (European Union n.d.). Finally, major technology companies have
articulated long-term climate commitments, with Google aiming for carbon neutrality
and Microsoft for carbon negativity by 2030 (Kerr 2024).

6.1. Practical Recommendations

Practical recommendations include limiting Al use to high-value, irreplaceable tasks.
The transcription of the survey images in this project is arguably an example of this.
For data cleaning and transformation, it is advisable to use non-Al tools such as
OpenRefine or Python scripts where possible. In particular, OpenRefine is an easy,
reliable, and ‘low energy’ tool. Not all Al tasks are equally energy-intensive; there is a
big difference between having ChatGPT summarise a page and having it create a
picture, as the latter is a lot more energy-intensive (Chen 2025). It is recommended to
be aware of this difference and not make unnecessary energy-intensive prompts.

7. Discussion and conclusion

This project reveals that Al can be a useful tool in RDM. For non-coding professionals,
ChatGPT provides access to data-processing methods without requiring deep
programming knowledge. Automatic transcription reduced the time required to digitise
Birkedal’s surveys. Since ChatGPT can hallucinate and misinterpret, which is a concern
for data quality and integrity, the subsequent need for review is a drawback as it
reduces efficiency and sometimes causes the cost of using Al Chatbots in RDM to
outweigh the gain. However, if the reliability of Al Chatbot output continues to
improve, thus diminishing the need for additional human review, it would serve as an
even more effective and useful tool in RDM.
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It is highly recommended to develop competence in RDM before using Al in RDM.
However, one can arguably develop or refresh RDM skills with the help of Al chatbots.
When ChatGPT was prompted to give curating advice, it generally offered sensible,
useful, and reliable answers. ChatGPT can also be used as a search engine that
produces links to research articles and web pages with reliable information, which can
then be used to fact-check the content in the output window. However, these links are
not always reliable or relevant, so independent, external fact-checking is also
necessary. Whilst Al can help with complex data programmatic tasks, it is also true that
the output from Al chatbots often becomes less useful and accurate the more complex
and niche your question is. This is due to its probabilistic mechanics and limited
training data, which make most Al chatbots prone to overgeneralization. Some Al
sceptics warn against overreliance on Al and argue that it can create intellectual
laziness. Although these are serious and valid concerns, it is still possible to use Al in a
critical and intellectually stimulating manner. In this particular project, the transcribing
of questionnaires into a digital tabular form using Al is a more intellectually
stimulating and creative process than manually creating the tables and plotting all the
values by hand.

Great care should be taken when dealing with sensitive data and Al tools. For this
project, there was a legal obligation to process the data using ChatGPT only after the
data had been anonymised so that ChatGPT could not, under any reasonable
circumstances, re-identify the respondents. We kept a paper linking key, meaning that
the data remained pseudonymised for us, but for ChatGPT, it was effectively
anonymised. However, researchers are advised to consult their institution’s data
protection officer or national authority (e.g., Sikt or Datatilsynet in Norway) before
applying these practices in their own contexts.

For the method outlined in this project, it would be beneficial to have secure, top-
quality Al chatbots (e.g., media uploads) that allow for the processing of personal data,
and perhaps even non-anonymised sensitive data. Not having to anonymise the
material before Al processing would significantly increase the method's efficiency. To
my knowledge, there was no such Al chatbot available in Norway as of 2025, though
GPT UiO («GPT UiO n.d.) and the chatbot by Sikt («Sikt Kl n.d.) partially met some of
these criteria.
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Al-assisted RDM, as performed in this project, is likely to be significantly more energy-
intensive than RDM performed without the use of Al. This is concerning and provides a
valid environmental argument against using Al in RDM. However, we are witnessing
the emergence of Al models and infrastructure that are more energy-efficient than
before, as well as green goals and commitments from Al companies and policymakers
related to Al technology. This offers some hope for a greener Al future, though the
increase in Al use is concerning and pulling in the opposite direction.

Declaration of Al Use:

Research project:

ChatGPT Team (OpenAl) was used during 2025 to support transcription and research
data management, mostly relying on the platform’s default model configuration. As
OpenAl updates its models continuously, the underlying model version may have
varied over time.

Article Writing:

The author used ChatGPT Team (OpenAl) with the default model configuration
available between October 2025 and January 2026. The specific underlying model
version may have changed during this period. The first draft originated from a
PowerPoint presentation from the author at the 2025 BETH Conference in Stavanger,
with the same content as this article. This was processed through ChatGPT to produce
an approximately ten-page draft article. This Al-generated text was then substantially
revised and expanded by the author. The abstract and parts of the introduction and
theory section were lightly edited, while the rest were significantly rewritten and
supplemented. Finally, Gemini Plus 3 Flash was utilised for linguistic refinement.
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