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Overview
1. About data citation

◦ Benefits of data citation 

◦ Challenges of data citation

2. How to cite data

3. Measuring the impact of research data.

4. Questions.
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What’s in a name…
Data

That which is collected, observed, or created in a digital form, for purposes of 
analyzing to produce original research results.  

Source: http://www.docs.is.ed.ac.uk/docs/data-library/EUDL_RDM_Handbook.pdf

Primary sources

A document or physical object which was written or created during the time 
under study. These sources were present during an experience or time period 
and offer an inside view of a particular event.

Secondary sources

…interprets and analyzes primary sources. These sources are one or more steps 
removed from the event. Secondary sources may have pictures, quotes or 
graphics of primary sources in them.

Source: http://www.princeton.edu/ .
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What does 
data look like?

Arts, 
Humanities & 
Social 
Sciences 

• Published materials (books, magazine and newspaper 
articles) written at the particular time; memoirs & 
autobiographies

• Handwritten documents, such as diaries and journals, 
speeches, interviews, letters

•Maps

• Laws and court cases

• Records of government agencies, organizations

• Public opinion polls

• Fiction from a particular time and place

• Photographs, audio recordings, videotapes, films

• Art, including paintings, prints and other media

• Artifacts - furniture, clothing, tools, jewelry, pottery.

• Religious and philosophical texts etc.
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What does 
data look like?

Science, 
Technology, 
Engineering, 
Mathematics, 
& Medicine

 Collection of digital objects acquired and generated during the 
process of research

Database contents including:
 Video, audio, text, images etc.

Contents of an application such as input, output, log files for 
analysis software, simulation software, schemas

Code, scripts, models, algorithms

Methodologies and workflows

Standard operating procedures and protocols

Clinical Data files

DNA Sequencing, Genome data

Laboratory notebooks, field notebooks, diaries

Questionnaires, responses, transcripts, codebooks

Specimens, samples 

Statistics etc.

Text or Word documents, spreadsheets, audio, video etc.
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‘Good Research is Based on 
Good Data’
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Why Cite Data?
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Data & Knowledge Creation

• Existing 
Analysis

• Existing 
Findings

Lit Review

• Re-use existing 
study design

• Validate your 
own approach/ 
instrument etc.

Plan Own 
Study • Store

• Annotate

• Discard

• Select

• Use

Create 
New Data 

• Publish in articles, 
books, proceedings

• Generates Tweets / 
Posts

• Media mentions

• Cites in articles, 
books etc.

Publish 
Results 
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Why Should Data be Considered 
a ‘Citable Item’? 

• So you / others 
can FIND & RE-
USE existing 
data

Where is this data 
made available to 
others/ Published

• So you & others can 
VALIDATE / VERIFY 
facts, study design, 
approaches etc.

How do I 
identify it? • So you & 

others can 
receive 
ATTRIBUTION 
for NEW DATA

Is it a citable 
item?

• Research 
Data 
recognized 
as a distinct 
RESEARCH 
OUTPUT

Are metrics & 
measures 
available?
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Why we cite
 Giving credit

 Background reading

 Identifying methodology

 Identifying the original paper

 Support

 Authenticate existing findings

 Refute

 Correcting own work

 Correcting other’s work 

 Criticizing / disputing works of 

others 

 Alerting 

 Forthcoming work

 Providing leads 

 Review

 Compare

 Note only 

 Apply / re-use.
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Benefits of Data Citation
1. Citation rates: including citable data in related publications increases 

the citation rate of those publications

2. Impact: only cited data can be counted and tracked (in a similar manner 
to journal articles) to measure impact 

1. Demonstrating contribution to knowledge: citations for published data can be 
included in CVs and biosketches along with other research outputs. as 
recommended by the National Science Foundation in the USA

3. Discovery: needed to realise some benefits of data reuse

4. ROI: maximum return on funder investment

5. Efficiency: reduced duplication of effort

6. Cost: reduced costs of data collection

7. Knowledge transfer: broader scope of possible research.
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Piwowar et al. 2007.

http://datapub.cdlib.org/2013/01/10/nsf-now-allows-data-in-biosketch-accomplishments/


Funder Requirements & Data
Social Sciences and Humanities Research Council (SSHRC)
SSHRC requires that all data collected with the help of SSHRC funds be made available to 
other researchers.

Costs associated with preparing research data for deposit are considered eligible 
expenses in SSHRC grant programs. 

Research data includes, but is not limited to: quantitative and qualitative social, political, 
and economic data sets, experimental research data, and multimedia files.

Canadian Institutes of Health Research (CIHR)
CIHR now requires grant recipients to deposit data (bioinformatics, atomic, molecular 
coordinate data, etc.) into an appropriate public archive immediately upon publication of 
research results. 

Data may be deposited into existing discipline-based archives (e.g. GenBank) or other 
appropriate public archive (e.g. University-based archives such as Scholars Portal 
Dataverse).
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When Creating Data - to be Cited, 
Data Must by Citable

Data and / or a description (metadata) of the data must be published 
(shared)

Data Publishing

This is the process of making research data underpinning the findings 
published in peer-reviewed articles, available for readers in an 
appropriate repository, or as “supplementary material to a journal 
publication”.  (Corti et al. 2014: 197; Marques, 2013)

Data Journals 

A more recent development has been the appearance of data journals.  
These journals publish data papers that describe a dataset, and also 
give an indication in which repository the dataset is available:. (Corti et 
al. 2014: 7-8) 

13



Over 500 Data Repositories Established



Share / Publish Your Data via a 
Data Repository
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When Creating Data - to be Cited, 
Data Must by Citable

Before publishing/sharing the data consider issues such as:
 Data cleansing and file formats

 Copyright and contractual agreements

 Is your data open, embargoed or mediated access (is your data closed?)

 Securely storing the data to enable ongoing management and access

• Provide a publically available metadata record that describes the 
data/collection, including citation information.

Recommended: assign a unique DOI (Digital Object Identifier) to your 
data.
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Data Elements for Which a Citation 
can be added

1. Dataset

2. Descriptive information about the dataset

3. Dataset components

-
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Data Citation Challenges
•No widely used method to identify datasets

• No widely used method to cite datasets

• Data citation standards vary across disciplines and publishers.

• No effective way to link between articles and datasets.

•Metadata layers and granularity:
• Data collection

• Datasets

• Data items
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How to Cite Data

Data can be cited using a standard reference 
format like other publications.
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Key Citation Elements
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Author The creator of the dataset. This can be an 
individual, a group of individuals, or an 
organization.

Publication date Whichever is the later of: 
• the date the dataset was posted online
• the date all quality assurance procedures were 

completed.

Title • Name of the data set or the name of the study, 
and main collection and sub-collection (if any) 
of which the dataset is a part.

Location (Unique 
identifier)

• A unique identifier for the data, according to a 
persistent scheme e.g. Digital Object Identifier.



Additional Citation Elements
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Edition • The level or stage of processing of the data, indicating how raw or refined the 
dataset is.

Version • Is there a version or edition number associated with the data set, denoting any 
data changes, as the result of adding more data points or re-running a derivation 
process?

Feature name and URI. • The name of an ISO 19101:2002[11] ‘feature’ (e.g. GridSeries, ProfileSeries) and 
the URI identifying its standard definition, used to pick out a subset of the data.

Resource Type • E.g. Database, dataset

Publisher & Publisher 
Location

• The entity responsible for producing / hosting and/or distributing the data or 
performing quality assurance.  Their physical location.

Unique Numeric Fingerprint 
(UNF)

• A short, fixed-length string of numbers and characters that summarize all the 
content in the data set, such that a change in any part of the data would produce 
a completely different UNF. A way to ensure no changes have taken place since 
the citation.

Producer and/or distributor • The producer:: organization that sponsored the author’s research and/or 

made the creation of the data set possible, such as codifying and digitizing 

the data.

• The distributor: organization that makes the data set available for 

downloading and use.



Citation 
Examples

Citing 
Datasets
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http://archaeologydataservice.ac.uk/archives/view/bartonhumber_eh_2010/index.cfm

Dataset 
E.G.1



Dataset 
Metadata
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Excavations at St 
Peter's Church, 
Barton-upon-
Humber. 
Dataset: 
File types: 
PDF: 19 files
CSV: 45 files



Dataset Citation Styles – Key 
Elements  Author, Pub Date, Title, Location 
(Unique ID)

APA
Cool, H. E. M., & Bell, M. (20115. Excavations at St Peter’s Church, Barton-upon-
Humber [Data set]. doi:10.5284/1000389 
Chicago 
Cool, H. E. M., and Mark Bell. Excavations at St Peter’s Church, Barton-upon-Humber 
(accessed May 1, 2015). doi:10.5284/1000389.
MLA
Cool, H. E. M., and Mark Bell. “Excavations at St Peter’s Church, Barton-upon-
Humber.” Archaeology Data Service, 2001. Web. 1 May 2011. 
http://dx.doi.org/10.5284/1000389 .
Oxford
Cool, H. E. M. & Bell, M. (2011) Excavations at St Peter’s Church, Barton-upon-
Humber [data-set]. York: Archaeology Data Service [distributor] DOI 
10.5284/1000389.

25

http://dx.doi.org/10.5284/1000389


26

Dataset 
E.G. 2



Optional Citation Element: Version 

Creator (Publication Year): Title. Version. Publisher. Identifier

Version (Edition)

Colley, Sarah. ( 2010 ) Archaeological Fish Bone Images Archive 

Tables. 1st edition. Sydney eScholarship Repository Sydney. 

http://ses.library.usyd.edu.au/handle/2123/6253

27
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Dataset 
E.G. 3



Optional Citation Element: 
Resource Type
Creator. Title. Resource Type. Version. Publisher Location: 
Distributor. Publication Year. Identifier.

________________________________

United States Department of Commerce. Bureau of the Census, and 
United States Department of Labor. Bureau of Labor Statistics. Current 
Population Survey: Annual Demographic File, 1987 [Computer file]. 
ICPSR08863-v2. Ann Arbor, MI: Inter-university Consortium for Political 
and Social Research [distributor], 2009-02-03. doi:10.3886/ICPSR08863
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Scholars Portal Dataverse
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Dataset E.G. 4



Citing Data that May Change 
Over Time
Different versions should have a unique DOI

Always include the data accessed in your citation

If the data changes rapidly – include the time accessed.

Consult your repository service for evolving discipline norms.
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If Your Data Repository or Journal Does 
Not Provide a Recommended Citation
Use DataCite’s recommended citation format:

Creator (Publication Year): Title. Publisher. Identifier.

Two optional properties, Version and Resource Type (as appropriate). If 
so, the recommended form is as follows:

Creator (Publication Year): Title. Version. Publisher. Resource Type. 
Identifier

E.g. 

Irino, T; Tada, R (2009): Chemical and mineral compositions of 
sediments from ODP Site 127‐797. Geological Institute, University of 
Tokyo.http://dx.doi.org/10.1594/PANGAEA.726855.
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If you have a DOI but no 
suggested citation format
DataCite Citation Formatter: http://crosscite.org/citeproc/
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http://crosscite.org/citeproc/


Current 
Issues With 
Data 
Citation
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Granularity & Attribution 
•Granularity: 

•A dataset may form part of a collection

•May be made up of several files, each containing several tables, 
each containing many data points.

•Not always obvious what would constitute an intellectual whole: 
• Should the overall investigation/data collection / project be the primary 

units of citation rather than individual datasets – to which the unique DOI 
links to?

Attribution:

•A dataset is assembled from very many contributions, crediting 
each contributor individually becomes unfeasible using traditional 
techniques.
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•For authors: list datasets at whatever level of granularity has 
been chosen by the host repository for assigning identifiers.

•If a finer level of granularity is required, the in-text citation should 
provide the reader with the information needed to find the 
subset

- For in-text citations, indicate the page, chapter, figure, or table 
within the parenthetical citation.

•if the repository provides identifiers at several levels of 
granularity, the finest-grained level that meets the need of the 
citation should be used in the bibliography, to minimise the 
additional information needed.

Alex Bell and Monica Duke. (2015) How to  Cite Datasets and Link to Publications.  Digital Curation Centre. Link

36

Conventions for doing this 
have yet to be established 



American Chemical Society 
(ACS) Style
RSC ChemSpider database of chemicals 
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Metadata & 
Citation
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Metadata & Citation 
•Your data publishers / distributor / repository should include a unique 
citation to the dataset

•Useful for users and enables greater flexibility of output

•Useful when exporting records to bibliographic software such as 
EndNote, external-link and Mendeley.  

•Citation metadata facilitates reuse of citation information data citation 
tracking and indexing services e.g. Thomson Reuters Data Citation Index
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DataCite Metadata Schema
Identifier (with type attribute) 

◦ The identifier is a unique string that identifies a resource – the allowed value 
is the DOI 

Creator (with type and name identifier attributes) 
◦ The main researchers involved in producing the dataset

Title (with optional type attribute)
◦ A name by which the resource is known 

Publisher

Publication Year 
◦ The year in which the data was or will be made publicly available
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Citing Metadata
The mandatory metadata elements are required for registration and 
minting DOIs but also provide the elements for the citation. 
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Metadata Citation Example: 
Recommend citation style: 

Creator (Publication Year): Title. Publisher. Identifier 

Citation: 

Rees, A.P.; (2012): Impact of phosphate and iron fertilisation on rates of 
nitrogen fixation in surface waters by stable-isotope mass spectrometry 
during the FEEP programme cruise PO311. British Oceanographic Data 
Centre (BODC), Natural Environment Research Council (NERC). 
http://dx.doi.org/10.5285/6B0962C8-574B-473B-A18A-1F9AC95AA7BF
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DataCite Canada Metadata 
Search 
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Canada: Data Metadata
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Data & 
Attribution
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Data & Micro-attribution
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“Supplementary Data” section: Table listing each contribution 
and the agent responsible. Where possible, standard identifiers 
(for both contributions and contributors) are used to abbreviate 
the entries.
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Linking 
Publications 
to Data

This is the process of connecting
the underlying data relating to a 

specific research output, e.g. 
journal article, thesis, etc to the 
research output itself. This can 

be done by adding a digital 
object identifier (DOI) to the 

dataset and including this in the 
metadata of the research 

output, or by citing the dataset 
(Callaghan et al., 2013).
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Data Recognized as similar status to Articles?

January 14, 2013.. Biographical 

Sketch(es), has been revised to rename the 

“Publications” section to “Products”…. This 

change makes clear that products may include, 

but are not limited to, publications, data sets, 

software, patents, and copyrights.

Biosketches now include “Products”, 
not “Publications”



ODIN 
•Open Researcher & Contributor ID Initiative (ORCID) : open, non-
profit, community-based - registry of unique researcher identifiers

• A transparent method of linking research activities and outputs to these identifiers. 

ODIN : build on the ORCID and DataCite initiatives to uniquely identify scientists and 
data sets and connect this information across multiple services and infrastructures 
for scholarly communication.

To address ongoing questions: 
• Referencing a data object

• Tracking of use and re-use

• Links between a data object, subsets, articles, rights statements and every person 
Involved in its life-cycle. 

ODIN: http://datacite.labs.orcid-eu.org
• Authors can search the DataCite Metadata Store for their works

• Add (or claim) those research outputs – including datasets, software, and other types – to 
their ORCID profile. 
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Measuring 
the Impact 
of Data 

Impact types:

•Citations 

•DataCite Statistics – number of times a data 
doi has been resolved to a URL 

•Webserver logs of page views and downloads 
of data

•Social Media Links / Mentions
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Thomson 
Reuters Data 
Citation Index

•Searches across data repositories 

•Times cited

•Citing publications 

•Detailed data records 

•Recommended citation format provided

http://wokinfo.com/products_tools/multidisciplinary/dci/dci-vid2.html
http://wokinfo.com/products_tools/multidisciplinary/dci/dci-vid2.html


Research Data Repository Coverage

48%

22%

21%

2%

7%

Life Sciences

Physical Science

Social Sciences

Multidisciplinary

Arts & Humanities

Source: Thomson Reuters

Discipline Breakdown of 

Repositories



ImpactStory
•Open-source, web-based tool to capture impacts:

•Journal articles

•Blog posts

•Dtasets

•Software. 

•Funded by the National Science Foundation and the Alfred P. Sloan 
Foundation and incorporated

•Free 30 day trial

•$60/year.
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Plum Analytics
PlumX collects impact metrics in 
five major categories: 

Usage

Captures

Mentions

Social media

Citations. 

20 types of output:

Journal articles

Books

Videos 

Presentations

Datasets

Source code.
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Altmetric: Article-Level 
Metrics
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ResearchGate Score
ResearchGate:

Social networking site for researchers 

•Add publications to their profile and share share data and publicaitons
with others (followers)

•Generates statistics about views, downloads and citations, RG Score

•OpenReview –reader can publish an open review on any paper they 
have read- reviews based on as a structure with emphasis on whether 
the papers results are reproducible.
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Summary
Your Data:

 Deposit your data with a suitable data archive or repository as soon as you are able.

 If they do not provide you with a persistent identifier or URL for your data, encourage them to do so.

If sharing via your website – post advice on citation – based on evolving DataCite template.

When you publish a paper that cites a dataset, notify the repository that holds the dataset, so it can 
add a link from that dataset to your paper.

Citing others data:

• Use the citation style required by the editor/publisher. If no form is suggested for datasets, take a 
standard data citation style (e.g. DataCite’s and adapt it to match the style for textual publications.

Include data citations alongside those for textual publications in your reference list

 Some reference management packages now include support for datasets, which should make this 
easier.
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Summary cont…
Your Data:

Cite datasets at the finest-grained level available that meets your need. 
If that is not fine enough, provide details of the subset of data you are 
using at the point in the text where you make the citation.

If a dataset exists in several versions, be sure to cite the exact version 
you used.

Link your data to your publications and vice versa

Cite your data in your reference list 

Formally reference other data sets you have used in your publications 

As part of your researcher profile include data citations in your bio-
sketch and CV.
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