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Brief survey

• One thing you already know about bibliometrics

• One thing you are hoping to learn from the workshop today
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Agenda

1. Introduction to Bibliometrics

2. Bibliometric Analysis

3. Potential Service with Bibliometrics
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1. Introduction to Bibliometrics

- Concept of bibliometrics

- Classification

- Bibliometric indicators for evaluation purposes

- Limitations of evaluative bibliometrics
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„The application of mathematics and statistical methods to books and other media of
communication  replacement for statistical bibliography“ (Pritchard,1969) 

„Application of mathematical and statistical methods to explain the processes of written
communication“ (Gorraiz, 2004)

„Field of research that deals with the statistical analysis of bibliographic information“ (Havemann, 
2009)

 Statistical and mathematical methods for the analysis and visualization of scientific research 
results based on publication and citation data

Concept of Bibliometrics
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Classification

Explorative bibliometrics Evaluative bibliometrics

Knowledge 

interests

• Identification of relevant research 

topics and trends

• Identification of key players

• Exploration of cooperation patterns 

and communication structures

• Evaluation of research performance 

(researchers, research groups, institutes, 

universities, countries)

• Evaluation of publications (especially 

journals)

Focus • Interdisciplinarity

• Internationality

• Topic clusters

• Research fields / knowledge bases

• Productivity

• Visibility

• Impact

• Quality?

Analysis Type,

Indicators,

Instruments

• Network analysis: co-author, co-

citation, concept co-occurrence etc. 

• Science Mapping

• Indicators: number of articles, citation count, 

H-index, impact factor, altmetrics

• Rankings (THE, CWTS Leiden Ranking etc.)

https://www.timeshighereducation.com/world-university-rankings/2024/world-ranking#!/length/25/sort_by/rank/sort_order/asc/cols/scores
https://www.leidenranking.com/ranking/2023/list
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Indicators of output

Quantity of scientific output produced by an 
individual, an institution, a country or a 
research group (within a certain period of 
time)

- Number of publications N(P)

- Average number of publications per 
researcher

- Normalized indicators:

• Document type

• Difference in author functions

• Number of co-authors etc. 

Bibliometric indicators for evaluation purposes

Indicators of impact

Number of Citations of a given publication, whether 
by an individual, a research group or a journal 
(within a certain period)

- Number of citations N(C)

- Citation rate: average number of citations per 
publication CPP=N(C)/N(P)

- Normalized indicators:

• Subject area

• Number of co-authors etc. 

- H-index

- Journal Impact Factor (JIF)
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H-Index (Hirsch-Index)

The H-index of an individual is determined by sorting their publications in descending order of 
citation frequency and identifying the last publication in the ranking list whose rank does not yet 
exceed the citation frequency. 

Indicators of impact

Publication Number of citations

1 32

2 25

3 21

4 13

5 7

6 5

7 4

8 1

H = 5
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H-Index: Strengths and advantages

- Combines output (number of publications) and impact (number of citations)

- Simplicity and easy calculation

- Resistant to extreme values

- Promotes continuous productivity 

- Availability in many databases

- An increasing number of studies show a weak to medium correlation of the H-index with various 
other forms of research performance assessment 

- e.g. with the acceptance of applications for research grants (Bornmann & Daniel, 2005), 

- the granting of third-party funds (Lovegrove & Johnson, 2008) 

- the evaluation of research groups by peers (van Raan, 2006)

https://link.springer.com/article/10.1007/s11192-005-0281-4

Indicators of impact
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H-Index: Criticism

- Ignores the citation distribution

- Does not take into account the 
contribution of authorship

- Discriminates against young 
researchers

- Insensitive to recent work

- Does not reflect declining productivity

- Manipulability

- No weight for highly cited papers

Indicators of impact

Researcher A

10 publications

with 10 citations

each

Researcher B

10 publications 

with 10 citations 

each + 90 

publications with 9 

citations each

H = 10 

Are the

performances

equivalent?
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Journal Impact Factor

- Measurement from the Journal Citation Report (available in Web of Science) for the average 
citation frequency of a journal's articles

- Calculation

Indicators of impact

https://jcr-1clarivate-1com-100707ey9056f.shan01.han.tib.eu/jcr/browse-journals

2022 JIF

The average article in this journal is 

cited about 169 times within 2 years of 

its initial publication
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Journal Impact Factor: Disadvantages (see also https://av.tib.eu/media/67070)

- Limited selection of journals (in the Journal Citation Report), ignores other publication types 
(monographs, gray literature, etc.)

- Provides no information about the quality of individual articles: Journal can have a high JIF due 
to a few highly cited articles, while the remaining articles are less or hardly noticed. 

- Depending on the scientific discipline

https://jcr-1clarivate-1com-100707ey905ca.shan01.han.tib.eu/jcr/browse-journals

Indicators of impact

Discipline Journal JIF (2022)

Psychology Psychological Bulletin 22,4

Computer sciences, AI IEEE Transactions on patten analysis and machine intelligence 23,6

Literature Poetics 2,5

Education & Educational research Australian Journal of Adult learning 0,4

https://av.tib.eu/media/67070
https://jcr-1clarivate-1com-100707ey905ca.shan01.han.tib.eu/jcr/browse-journals
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Journal Impact Factor: Variations

- 5 year Impact Factor

- Immediacy Index

Indicators of impact
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Related metrics from Scopus

- CiteScore (since 2016, comparable with Impact Factor

from WoS for a 3-year period)

- Source-Normalized-Impact per Year (SNIP) 

= journal‘s citation count per paper / citation potential in ist subject area

- SCImago Journal Rank (SJR)

= average # of weighted citations received in a year /

# of documents published in previous 3 years

Indicators of impact
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- Subject-specific publication cultures, practices and strategies as well as the characteristics of 
the individual indicators lead to misinterpretations 

- It is unclear whether the number of citations and the assessment of peers equally reflect the 
value of publications

- Focusing solely on bibliometric indicators leads to undesirable side effects, e.g. "salami tactics" 
and "citation cartels“, which reinforces the "publish or perish" dilemma

Limitations of evaluative bibliometrics

Further information on the limitations of bibliometrics:

• Hicks, D. et al. (2015): The Leiden Manifesto for research metrics. Nature 520 (7548), 429-431, 

https://www.nature.com/articles/520429a

• The San Francisco Declaration on Research Assessment: https://sfdora.org/

• Coaliation for Advancing Research Assessment https://coara.eu/

https://www.nature.com/articles/520429a
https://sfdora.org/
https://coara.eu/
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2. Bibliometric Analysis

- Explorative bibliometrics

- A method for science of science

- Crucial part

- Data Sources
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Explorative bibliometrics

Knowledge interests • Identification of relevant research topics and trends

• Identification of key players

• Exploration of cooperation patterns and communication 

structures

Focus • Interdisciplinarity

• Internationality

• Topic clusters

• Research fields / knowledge bases

Analysis Type, Indicators,

Instruments

• Network analysis: co-author, co-citation, concept co-occurrence

etc. 

• Science Mapping
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• Many research methods are existing: Systematic Reviews, meta analysis…

• The significance of staying updated with research trends for researchers

• Bibliometric analysis can be a powerful complementary method

Bibliometric analysis as a method for science of science

Bibliometric Analysis

Other methods

Scalability Objectivity Visualisability

Bibliometric Analysis: 

Macro-level insights

Answering „what“ and „who“

Other methods: 

In-depth qualitative insights

Useful for understanding

„why“ and „how“
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Understanding bibliometric analysis: crucial part

Bibliometric Analysis 

with Bibliometric Tools

What Information?

Where and how do 

you get the data?

How do you

process the data?

Database Selection

and Data Collection

What is the result or

end product?

Results with

Visualization

Databases:

Scopus, Dimensions, 
OpenAlex…

Search criteria: 
Keywords, time frame, 

and publication types…

Co-citation, 

Bibliographic

Coupling,

Keyword/Concepts, 

Cluster Analysis…

WebUI, API, Jupyter

Notebook, VOSviewer, 

OpenRefine,

Python, GBQ, SQL…

Network maps

Cluster diagrams

Heat maps

Word Cloud

Dashboards…
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Proprietary databases

Data sources

Open data sources
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Data sources

Number of works
Open Access 

works
Citations Price Data Openness Org structure

OpenAlex
248M 52M 1.9B Freemium

Fully open, CC0 

license
Non-profit

Scopus 90M 20,5 M 1.8B Subscription Closed For Profit

Web of Science (core) 89M 24M 1.8B Subscription Closed For Profit

Dimensions
140M+ 29 M 1.7B Freemium

Partly open, 

personal use
For Profit

Google Scholar 389M (estimated) ? ? Free Closed For Profit

Crossref
145M 20M 1.45B Free

Fully open, CC0 

license
Non-profit

https://help.openalex.org/coverage

https://help.openalex.org/coverage
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3. Potential Service with Bibliometrics

- Valuable and usefull despite limitation

- Publication advisory service

- Bibliometric enhanced information retrieval

- Research related advisory

- Support in optimizing collection development 
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Bibliometrics: valuable despite limitations

Evaluative bibliometrics complements qualitative assessment (peer review) in 

view of the increasing volume of publications and specialization

Worthwhile for researchers to look at publication and citation data: 
 Good publication and citation figures are an indicator of an author's 

contribution to scientific discourse

 Bibliometric figures are becoming increasingly important in research 

evaluation and funding decisions

 Useful for finding cooperation partners and gaining new perspectives 

As an independent research method, bibliometric analysis can provide insights 

into specific research areas and the collaboration and development of scientific 

disciplines 

 explorative bibliometrics

Research related

services:

- Advisory Services

- Information retrieval

- Research support
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How can research visibility and impact be improved?

Publication advisory service

Quality

+ Publication strategy

+ Communication/Networking

+ Cooperation

+ Findability



Linna Lu, Bibliometrics and bibliometric Analysis, June 27, 2024, IK-Forum

- Selection of the appropriate publication location  examples follow

- More recommendations

• Open Access veröffentlichen:

Open Access publications (Gold or Green) generally have a citation advantage over articles published exclusively 
in subscription journals due to their barrier-free and free accessibility

https://sparceurope.org/what-we-do/open-access/sparc-europe-open-access-resources/open-access-citation-
advantage-service-oaca/oaca-table/

• Writing review articles:

Reviews receive up to twice as many citations as research articles of the same length

(Abt, H. A. & Garfield, E (2002). Is the relationship between numbers of references and paper length the same for 
all sciences? Journal of the American Society for Information Science and Technology, 53, 1106-1112)

 Bibliometric analysis can support systematic reviews!

Publication strategy

https://sparceurope.org/what-we-do/open-access/sparc-europe-open-access-resources/open-access-citation-advantage-service-oaca/oaca-table/
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- co-authorship

Articles by several co-authors are cited significantly more often than articles by single authors
(Wuchty, S., Jones, B. F., & Uzzi, B. (2007). The Increasing Dominance of Teams in Production of Knowledge. Science, 
316(5827), 1036-1039. http://dx.doi.org/10.1126/science.1136099 )

- Interdisciplinary cooperation

Interdisciplinarity of publications has a significant influence on the number of citations
(Ortega, L., & Antell, K. (2006). Tracking Cross-Disciplinary Information Use by Author Affiliation: Demonstration of a 
Method. College & Research Libraries, 67(5), 446-462.)

- Internationality

Publications with international co-authors are cited up to four times as often as articles without 
international authorship

(Jones, K., & Evans, K. (2013). Good Practices for Improving Citations to your Published Work. University of BATH) 

Cooperation - recommendations

http://dx.doi.org/10.1126/science.1136099
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- Problems with author identification

• Identical names of different persons

• different spellings of names in different languages

• changing names (e.g. due to marriage)…

- Avoid name confusion

• Use a standardized name designation

• use a consistent name and address for your organization or suborganization (faculty, institute, 
department etc)

• ensure consistent designation of recurring elements in titles, e.g. topics, research methods, research 
objects.

- Systems for unique author identification

• ORCID

Findability
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Example 1: selection of the appropriate publication place

Researcher A is writing an article on „the incidence and prevention of sports injuries“ and is looking
for a suitable journal for her submission. 

Database

• Scopus

Recommendations:

• Open Access

Indicators of Impact:

• CiteScore

• Highest percentile
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Example 2: selection of the appropriate publication place
Researcher B is writing a review article on energy consumption in office buildings, decide where to 
publish and want to compare three journals, he is familiar with in the field of civil engineering and 
building construction.

Giving journals: 
• Civil Engineering and 

Environmental Systems

• Structural Control and Health 

Monitoring

• International Journal of Civil 

Engineering.

Database and features

• Scopus

• Compare sources

• Percentage review

articles by year
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Topic-specific research training for proseminar group at the LUH
• Target group: Proseminare students/ All students

• Requirements

• Individual topic related requirements of the lecturers

• Appropriate databases for the topic area

• Bibliometric-enhanced information retrieval

• Implementation example

• Database: Dimensions

• Bibliometric analysis with WebUI for identiying relevant terms and resources

• Visualization features: logical understandable

Bibliometric - enhanced information retrieval
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Understanding your topic area

OVERVIEW

Concept

co-occurrence

analysis

Search criteria

WebUI

ANALYTICAL VIEWS
Topic cluster:
Related research terms

Related research fields

Related research questions
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Advisory services : TIBgefragt
• Target group: Researchers, students and more  

• Contents:

• Understanding bibliometrics and bibliometric analysis

• Tools and databases for bibliometric analyses

• The challenge: Individual request

• Certain consultation hours or individual contact

• Example 1: Identifying emerging topics in grants

• Example 2: Providing support for systematic literature review

Research-related advisory 
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What topics are emerging in terms of grants for Computer Science at LUH?

Example 1 : Identifying emerging topics in grants

Database

• Dimensions

• Dimensions API Cookbooks

Tools and analysis

• Dimensions API

• Google Colab

• Concept analysis

• Keyword analysis

• Trend analysis – Emerging 

concepts per year

Visualization

• Word-cloud

• Heatmap
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Example 2 : Providing support for systematic literature review

What is the research focus in a particular subject area from the perspective of the upper level?

 Topic analysis about impacts of digitalization and Covid on higher education in Europe

Database

• OpenAlex

Search criteria:

• „impact…“

• Continent: Europe

• Type: article

Tools and analysis

• OpenAlex WebUI, API

• Google app script

• Google sheet

• Identifying key research fields

and subfields, topic areas and

their growth/distribution over

the years

• Identifying relevant resources

Visualization

• Diagrams and charts
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Example 2 : Providing support for systematic literature review

What is the research focus in a particular subject area from the perspective of the upper level?

 Topic analysis about impacts of digitalization and Covid on higher education in Europe

Tools and analysis

• OpenAlex API

• VOSviewer

• Concept co-occurrence

analysis

Visualization

• Concept Map



Linna Lu, Bibliometrics and bibliometric Analysis, June 27, 2024, IK-Forum

Providing data-driven insights that guide decision-making processes

• Understanding publication status of an institution for targeted communication
• Data sources can deliver different results 

• Institutional data should be the focus of institutional analysis (e.g. FIS LUH)

• Using the impact of journals to prioritize subscriptions and acquisitions based 
on citation metrics as a supplementary indicator to pure user statistics

• Identifying new relevant document types for collection development by 
examing and analyzing citation data

Support in optimizing collection development 



Linna Lu, Bibliometrics and bibliometric Analysis, June 27, 2024, IK-Forum

Example : Understanding publication status of a faculty at LUH with FIS data
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• Data quality and availability

• Coverage bias, language and geographic bias

• Classification been used

• Limited data export options (especially proprietary databases)

• Limited customization

• Restricted access to full text

• Inconsistencies in data retrieval

• Subjectivity in analysis 

 Be aware of all above!  Responsible use!

Challenges and limitations in bibliometric analysis
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Creative Commons Namensnennung 3.0 Deutschland 

http://creativecommons.org/licenses/by/3.0/de

Thank you for your attention!
Question?


