
DRUID 2017 NYC

PDW4: THE BENEFITS AND CHALLENGES OF 
DIGITALIZATION IN RESEARCH AND PRACTICE

Challenges for the 21st century 
digital researcher

Rudi Bekkers
Eindhoven University of Technology



Outline

PAGE 2

• Big Data, Data Science, IoT 
(.. and researchers in economics and management)

• Challenges accessing data

• Challenges understanding data

• Challenges for Research Data Management 

• The Big Data production paradox? 
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Data Science ≠ Big Data ≠ IoT data

… but they are related
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Drew Conway’s Venn 
Hacking: a advanced skill set to collect 
and manipulate data (not criminals and 
wrongdoers)

This skill set may require:

• Advanced web scraping skills
• Advanced use of web API’s
• manipulate text files at the 

command-line
• Programming skills, especially in 

Cloud context (Python, Docker, 
Jupyter Notebooks, XML, REST, 
SOAP etc.)

http://drewconway.com
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Legal framework

• EC: “Everyone has the right to the protection of personal data.” 
(http://ec.europa.eu/justice/data-protection/)

• Most important bodies of law in Europe:
• EU Database Directive (1996) 
• General Data Protection Regulation (GDPR) (Regulation (EU) 

2016/679), in force from 25 May 2018, will replace the 1995 data 
protection directive (Directive 95/46/EC)

• US: has no single data protection law comparable to the EU's Data 
Protection Directive; legislation tends to be adopted on an ad 
hoc basis, with legislation arising when certain sectors and 
circumstances require

http://ec.europa.eu/justice/data-protection/)
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Legal framework

“The legal framework for data ownership, access and trade remains 
incomplete and often ambiguous, both for firms' commercial data and for 
individuals' personal data, in the EU and elsewhere”. 

(EC JRC Digital Economy Working Paper 2017-01: The economics of ownership, 
access and trade in digital data) 
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Data ownership and processing rights in EU Data Protection 
Directive

• “Controller", the natural or artificial person, public authority, agency 
or any other body which alone or jointly with others determines the 
purposes and means of the processing of personal data;

• Personal data should not be processed at all, except when certain 
conditions are met. The three main conditions :
− transparency (often: consent for a specific type of use, or necessity to 

process a contract), 

− legitimate purpose (only specified explicit and legitimate purposes, data may 
not be processed further in a way incompatible with those purposes)

− and proportionality (adequate, relevant and not excessive in relation to the 
purposes for which they are collected and/or further processed)



Challenges accessing data

PAGE 9

Willingness of data owner (or hoster) to allow access to larger data 
sets 

Negotiating access with owner/hoster of data sets

• What’s in it for them to provide you access? 

• They often believe (rightly or not) their data is valuable and has the 
potential to generate revenues

• Legal framework may be obstacle: is usage within the “specified 
explicit and legitimate purposes” as the data owner was informed? 
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Authorized access to data already available on the web. 
• Usually via Application Programming Interface (e.g. Web of Science, 

Scopus, ORCID, many patent offices, Google Maps/Geocoding Google 
Translate, Facebook LinkedIn Twitter

• But often rate limited 
• You accept Terms of Service

Not specifically authorized access to data already available on the web. 
• Known as “scraping websites” 
• Logging in means accepting the Terms of Service (ToS)! 
• May be difference between using for academic research vs for-profit 

activities 
• Pay attention to robots.txt ex. http://www.google.com/robots.txt
• Liability (Be aware of who’s resources - IP address - you are using 
• Be mindful of the load you may be putting on the server
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Meaning of data is not always obvious

A lot of data requires understanding of the sophisticated processes that 
created that data (e.g. patent data)

Increasing ‘abuse’ of data by lack of understanding (or willingness to 
understand)

In IoT, this becomes even much more important. What precise context is 
the data created? What are the consequences and limitations? (self-
selection, bias, incompleteness, etc.)

Increasing need for semantic standards that define what data elements 
really mean (already clear in the 1980s: EDIFACT)

Metadata!
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Why having RDM?

1.Situations of plagiarism, data corruption and data construction have 
triggered major discussions, both within and outside academia

2.Journals increasingly expect that authors of research papers are 
willing to hand over research data if requested, or even expect that it 
will be submitted together with the manuscript for papers

3.Funding agencies (EU, national level) have implemented policies in 
which proposals must include an RDM plan, and want to ensure that 
data generated by their funding is available for other researchers 
(“Open Data”)

4.Increasingly, universities adopt their own (ethical) Code of Scientific 
Conduct including DRM requirements
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But can also serve yourself quite well:
− Data is available in cases is disaster recovery (loss of laptop, crashed 

hard disk…)

− Your data is stored, coded and documented in such a way that you 
can address requests by peer reviewers

− Your data is stored, coded and documented in such a way that you 
can re-use the data for future studies 

− Open Data can lead to appreciation, visibility and citations from the 
research community

More and more data repositories for academic research data 
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Archiving/storing, depending on the context, can (should) involve 
• ‘Raw data’ = unprocessed data 

− Primary data (i.e. new data collected by the researcher)
− Quantitative data 
− Qualitative data 

− Secondary data (i.e. data collected or compiled by others)
− Quantitative data, such as data bases (*)
− Qualitative data, including sources and materials, especially when rare or hard to locate (*) 

• Processed / analysed data
• Metadata (coding books, command scripts and software code)
• Results (manuscripts, compendiums, etc.) 
• Other (research design, etc.) 

*: unless data accessibility for third parties, now and in the future, is well ensured
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Issues and challenges for RDM:
- Data ownership – can I actually make available all the data I used?

- Especially personal data, purchased data, confidential data, scraped data 

- Format and size of stored data
- Raw or processed? (also ownership issue)
- Volume of data?
- Which point in time

- Metadata
- Can I describe the data and processing (e.g. code in STATA, SPSS, R) in 

such a way that really can be understood?
- Daily practices

- How do I arrange this with co-authors, especially if they work at other 
institutes that have other rules/priorities/practices? 

- Future proof
- Will my data and scripts still be usable in 10 or 20 years? Will the necessary 

software (licenses) still run? 
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How this all may have lead to an equivalent of the production paradox: 
digitisation lead to un unrivalled creation of new, but not lead to more 
research quality and/or output…. 


