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Knowledge Scientists Society

The generation of knowledge as the result of co-existing 
social, cognitive and cultural processes and actors.



Equity + Inclusion + Plurality of perspectives

Diversity has many surnames

Interdisciplinarity & knowledge recombination

Problem solving + Breakthroughs + Problem framing

Research and dissemination practices

Targeted audiences + Collaborative practices

Identity diversity



The challenge in research evaluation is to…

… foster and promote a successful, sustainable, 
balanced and socially responsible scientific 
ecosystem

➔ Research quality
➔ Societally relevant 
➔ Diversity
➔ Global and cooperative

Non-exhaustive list!



Based on a far-fetched normative view of the 
scientific reward system, universities, funders and 
countries have relied heavily on the use of 
publication and citation counts to allocate funds, 
recruit and promote researchers.

It is fair to say that, in many occasions there has 
been a misuse and abuse of metrics.

So far the approach was… excellence and impact



This approach is not only shortsighted, but biased

https://www.researchgate.net/profile/Ton-Raan/publication/4927608_The_use_of_bibliometric_data_for_the_measurement_of_university_research_performance/links/5c51f73fa6fdccd6b5d4f601/The-use-of-bibliometric-data-for-the-measurement-of-university-research-performance.pdf
https://doi.org/10.1023/A:1010549719484
https://www.nature.com/articles/381186a0.pdf
https://www.slideshare.net/paulwouters1/issi2013-wg-pw
http://hdl.handle.net/10261/108080
https://doi.org/10.1038/520429a


This can have consequences for the science ecosystem

Milojević, S., Radicchi, F., & Walsh, J. P. (2018). Changing demographics of scientific careers: The rise of the temporary workforce. Proceedings of the National 
Academy of Sciences, 115(50), 12616–12623. https://doi.org/10.1073/pnas.1800478115

Mongeon, P., Smith, E., Joyal, B., & Larivière, V. (2017). The rise of the middle author: Investigating collaboration and division of labor in biomedical research using 
partial alphabetical authorship. PLOS ONE, 12(9), e0184601. https://doi.org/10.1371/journal.pone.0184601

Increase of team size Shortening of their career length

?

https://doi.org/10.1073/pnas.1800478115
https://doi.org/10.1371/journal.pone.0184601


COMPARE aims to develop 
technical solutions and 
methodologies using scientometric 
data to better understanding 
different forms of diversity within 
the scientific workforce 



The scientometric 
toolbox



Scientometrics 101

By extracting different pieces of 
information from publications we 
can quantitatively study 
researchers’ activity

Citations is one aspect of it, but 
it is not the only one.



Scientometrics 101We can also link information across publications 
to study topics, people, institutions



Scientometric Analytics Beyond H-Indices and Impact Factors

● The introduction of advance computational methodologies and the 
development of algorithms is a key element

● The caveats and limitations of these algorithms do not invalidate their use, but 
must be understood to interpret any findings derived from them

González-Salmón, E. et al. (2024). The woman’s researcher tale: A Review of Bibliometric Methods and Results for 
Studying Gender in Science. https://doi.org/10.5281/zenodo.10590300 

https://doi.org/10.5281/zenodo.10590300


Scientometric Analytics 

It is defined as the use of bibliographic data to quantitatively analyze the context 
and conditions under which scientific knowledge is produced and disseminated.

The goal is understand the underlying the interrelation between the people 
conducting research, their contextual setting and the knowledge produced.



Looking at the 
Scientific Workforce



Looking at diversity at the individual level



Author identification - Name disambiguation algorithms

AUTHOR GROUPING METHODS

Rule Scoring 
algorithm

Groups author records by 
evaluating the similarity of 
various attributes using 
scoring rules. 

Graph-based 
algorithm

Uses a network of 
interconnected entities to 
disambiguate authors by 
analyzing relationships 
within the graph.

AUTHOR ASSIGNMENT METHODS

Collaborative 
algorithm

Integrates data from multiple 
authority files to standardize 
and disambiguate author 
names.

Heuristic-
based 
algorithm

Applies predefined rules and 
heuristics to match and 
differentiate authors.
E.g., PubMed ID



Author identification - Name disambiguation algorithms



Author identification - Author registries



Author identification
 

BEWARE
● Author identification 

approaches and sources 
are often linked

● Each approach will have 
its own pros and cons

● The choice will depend on 
the type of study we wish 
to conduct



● Career length
There are up to 5 different ways to compute career length 
scientometrically, all of them ignore career breaks

● Gender
Up to 27% of gender studies published in Scientometrics did not 
specify how was gender assigned (González-Salmón & Robinson-Garcia, 2024)

● Nationality/Ethnicity
Nationality and ethnicity are inferred based on affiliation and surname 
data

Individual characteristics

Here is where things start to get fuzzy, concepts and proxies we all in principle 
agree on, have subtle differences in their computation which affect findings

https://doi.org/10.1007/s11192-024-04995-4


Context

Trajectories Publication patterns Social outreach



Team dynamics

Author order and collaboration have long been studied in Scientometrics.

But the real game changer is the integration of contribution statements.

This data is still rarely accessible and there is much to learn on self-reporting, 
disciplinary differences and relation with author order and author credit.



Team dynamics

Avg. number of times 
contributions appear in 

papers



Diversity under 
scientometric lenses



1
Understanding team 

dynamics



Author order and its underlying assumptions

★ Authorship is the currency in science
★ First and last authors are considered key positions



Author order and its underlying assumptions

★ If these assumptions are true, author order should relate 
to contribution statements



★ But some age-related power dynamics seem to also be in 
place

Author order and its underlying assumptions



Research careers and task specialization

Using machine learning, we 
trained a model combining 
publication, author and 
contribution data and 
analyzed the career 
trajectories of > 220,000 
researchers based on their 
predicted contributions.
We then created archetypes 
of researchers at four 
different career stages.



Research careers and task specialization

Researchers exhibiting a leader profile have a greater 
chance of having a longer academic career

SOME REMARKS

➢ Author order only used in 
predictive model but not 
archetypes

➢ Different generations of 
researchers included

➢ Researchers are forced 
into an archetype

More information here:
Robinson-Garcia et al. (2020). ELife, 
9, e60586. 
https://doi.org/10.7554/eLife.60586

https://doi.org/10.7554/eLife.60586


Research careers and task specialization

Specialized profiles tend to be less productive and have slightly lower citation impact than leaders 
and supporting roles.

A higher proportion of women have a specialized profile at their early-career stage, potentially 
undercutting their career prospects in academia.



But how do teams operate as a whole?

● Most research on teams focuses on the relation 
between size, team composition and impacts

● Is there a rationale as to how tasks are distributed 
and teams organized?

● What are the differences in terms of disciplines and 
team size?



Groupings CRediT Contributions
Conceptual Conceptualization, Formal Analysis, Writing - 

Original Draft

Methods Investigation, Methodology, Validation, Software, 
Visualization

Tools & Materials Data curation, Project administration, Resources

Leadership Funding acquisition, Supervision, Writing - Review 
& Editing

The CRediT Taxonomy of contributions is a list of 14 types of 
contributions. The taxonomy is refined by NISO and adopted by many 
publishers such as PLOS, Elsevier, etc.

But how do teams operate as a whole?





2
Mobility experience 

and capacity building



● Increasing number of papers using 
scientometric data to study mobility

● Some attempts to look into the the 
relation between geographic 
mobility and knowledge 
mobilization

● The grand challenge is to link 
mobility with capacity building

● Beware of mobility studies looking 
at productivity with scientometric 
data!

How does mobility benefit researchers?



● How African authors contribute to 
core-periphery collaborations?

● Hypothesis:

International mobility as a capacity 
building mechanism within international 
collaborations.

● ~ 14k publications internationally 
co-authored | >60k authors | ~22.5k 
African authors

How does mobility benefit researchers?



How does mobility benefit researchers?

● We focus on the 2017-2019 period and publications with contributions 
statements from ScienceDirect

● We define mobility experience based on the number of affiliations a 
researcher had during their complete publication history

● Researchers with mobility experience beyond Africa collaborate 
internationally more than their counterparts



How does mobility benefit researchers?

● African scholars are 
mainly middle authors

● There are differences 
based on mobility 
experience

● Mobile scholars adopt 
higher leadership 
contributions than 
non-mobile African 
scholars



Navigating the local in 
research

3



Journal 
location

Local research is essential for scientific policy 
as it highlights the importance of context in 
problem-solving and the need to prioritize 
issues to ensure better distribution of limited 
resources.

The starting point →

But what is local research and how can we measure it?

Database 
indexing

(Non-English) 
Language

Presence of 
toponyms



Locally shaped research
Research designed is biased due 
local oversampling

Locally situated research
Research is designed around a specific 
geographical area

Locally rooted research
Knowledge is produced in a given 
geographical area

But let’s look at it from a different angle

Locally relevant research
Impact is concentrated in a given 
geographical area



Locally shaped research
Research designed is biased due 
local oversampling

Locally situated research
Research is designed around a specific 
geographical area

Locally rooted research
Knowledge is produced in a given 
geographical area

But let’s look at it from a different angle

Locally relevant research
Impact is concentrated in a given 
geographical area



● Local research is non-indexed literature in mainstream databases

● Local research is literature in non-English languages

● Local research is that published in local journals

● Local research is literature with geographically concentrated impact

● Local research is that using a unit of analysis geographically located

● Local research is that based on geographically located knowledge

Comparing different ways to operationalize local



Comparing different ways to operationalize local

● Disciplines in Social Sci 
& Humanities tend to 
publish a higher share of 
local research

● Methods work differently 
by country

● In many cases there is 
no correlation between 
methods to measure 
local research



Comparing different ways to operationalize local

● Disciplines in Social Sci 
& Humanities tend to 
publish a higher share of 
local research

● Methods work differently 
by country

● In many cases there is 
no correlation between 
methods to measure 
local research



Moving forwards



❏ Scientometric Analytics shifts the perspective from performativity to the 
conditions under which science takes place

❏ Many of the metrics and algorithms used integrate some assumptions which 
are dubious, hence transparency in methods is essential to interpret 
findings

❏ The combination of scientometric data with other methods and data could 
potentially help inform understand how science is produced, shaped and 
spread.

How metrics can and cannot help look into diversity



Implications for evaluation with metrics

❏ Confounding variables may be influencing bibliometric indicators in 
hidden and harmful ways.

“ ”
Robinson-Garcia, N., Costas, R., Nane, G.F., & van Leeuwen, T.N. (2023) Valuation regimes in academia: Researchers’ attitudes towards their 

diversity of activities and academic performance. Research Evaluation. https://doi.org/10.1093/reseval/rvac049 

https://doi.org/10.1093/reseval/rvac049


Implications for evaluation with metrics

❏ Confounding variables may be influencing bibliometric indicators in 
hidden and harmful ways.

❏ Metrics can help understand team dynamics and their relation with 
knowledge production

❏ For this a change of perspective on the way in which they are 
currently used is needed



Implications for team science

❏ We still need more understanding on what is a team (or types of teams) in 
science, how they work and what how it relates to collaboration

❏ Disciplinary differences and team size relation with task distribution and 
organization

❏ The role of diversity within the scientific workforce

❏ How do these typologies affect the conditions under which knowledge is 
produced



❏ It is imperative to revisit our assumptions and methods to embrace the 
complexity of science (e.g., local research, gender)

❏ Looking into impact as a global homogeneous phenomenon is no longer 
enough

❏ New methodologies now allow us looking into research contents and 
typologies of content

❏ Mixed-methods approaches are key here to respond to the how questions

How does research impact in society? How research choices affect 
career prospects? How team organization affect research quality?

Connecting diversities



Thank you for your attention
Questions?

Nicolas Robinson-Garcia

EC3 Research Group, University of Granada

For more information on the COMPARE project please visit: 
https://compare-project.eu 

https://compare-project.eu

