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Abstract

Research impact assessment (RIA) has emerged as a critical approach for evaluating the societal, aca-
demic, and policy-related influence of scholarly work, particularly within the evolving landscape of
Open Science. This paper provides a synthesis of quantitative RIA metrics, which offer standardised,
data-driven insights into the reach and significance of research outputs. It outlines four principal meth-
odologies: (i) bibliometrics (analyse citation patterns through indicators such as citation counts, co-
citation, and bibliographic coupling); (ii) altmetrics (track online engagement and dissemination); (iii)
semantometrics (assess textual contributions using semantic similarity measures); and (iv) webomet-
rics (evaluate digital presence through web interactions and backlink analysis). While these quantita-
tive approaches are valuable for benchmarking and strategic decision-making, they often fail to capture
the nuanced societal and intellectual impacts of research. To address this limitation, the paper advo-
cates for a hybrid assessment model that integrates quantitative metrics with qualitative methods, such
as case studies and narrative analyses, to provide both scalability and contextual depth. Ultimately, the
work underscores the importance of critically and judiciously interpreting RIA metrics to fully reflect
the multifaceted nature of research impact across disciplines and stakeholder domains.

Key messages

Employing diverse metrics—such as bibliometrics, altmetrics, semantometrics, and webometrics—allows
for multifaceted and comprehensive evaluation of research impact. Each of these metrics offers unique
insights into different dimensions of scholarly influence: bibliometrics primarily measure academic citation
impact, altmetrics capture broader online engagement, semantometrics focus on the semantic and content-
based relationships between works, and webometrics assess the online presence and visibility of research
outputs.
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Research impact assessment

Research impact assessment (RIA) has become an
increasingly important topic in academia and
scientific communities, further underscored by the
rise of Open Science practices that promote greater
accessibility and transparency of research outputs [1].
RIA refers to the process of evaluating the influence
and effects of research outputs on various actors,
including other researchers, policymakers, and
society at large [2]. The importance of measuring
research impact lies in its ability to demonstrate the
value of scientific endeavours, inform funding
decisions, and guide future research directions.

RIA employs two main approaches

a) The Qualitative approach involves collecting
and analysing rich, narrative-based information to
understand how research findings shape behaviours,
practices, and policies in nuanced ways. They provide
in-depth, contextual insights into the broader societal
and academic influence of research. Common
methods include peer reviews, in-depth case studies,
stakeholder interviews, and documentary or policy
analysis. These methods capture context-specific
impacts, like changes in public discourse or
organisational culture, that are not reflected in
numerical metrics, though they can be time-
consuming and subjective. Although qualitative
evaluations can be time-consuming and subjective,
they offer deeper contextual understanding, revealing
the breadth and complexity of research influence in
real-world settings. In contrast, quantitative
approaches use numerical data and statistical
analyses, including bibliometric indicators and
citation counts, to measure research impact. These
include bibliometric indicators, citation counts, and
various impact factors. This methods paper will
primarily focus on quantitative RIA metrics,
examining their types, applications, strengths, and
limitations to provide an overview of data-driven
tools for evaluating research influence.

b) The quantitative metrics play an integral role in
assessing the reach, influence, and significance of
scholarly outputs. Among the various approaches,
bibliometrics focus on citation-based academic
impact, altmetrics capture broader online
engagement, semantometrics explore semantic and
content-based relationships, and webometrics/
cybermetrics gauge digital visibility and presence
(Figure 1). In combination, these metrics offer a
multifaceted lens through which to evaluate research
influence.

Bibliometrics

Bibliometrics is indeed a common and widely used
method for assessing research impact. It primarily
emphasises on citation counts and publication
patterns [3]. A highly cited paper in a scientific
journal indicates its significant influence in that field.
Bibliometrics can show how often this paper is
referenced by other researchers (in terms of citation),
highlighting its importance. Registering in
bibliometric tools enhances the visibility and
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discoverability of a researcher's work, facilitating
broader academic recognition. Maintaining an up-to-
date profile supports accurate attribution, fosters
networking and collaboration, and is increasingly
important for career advancement, funding, and
institutional evaluations.

Tools/Websites

Scopus (https://www.scopus.com/): Scopus is one of the
largest curated abstract and citation databases,
covering a wide range of scientific journals,
conference proceedings, and books. It includes over
76 million records, ensuring extensive coverage of
global and regional scientific literature. It offers
comprehensive citation data and analytics. Scopus
data is widely used in research assessments, science
policy evaluations, and university rankings. Its
reliable and high-quality data supports large-scale
analyses and benchmarking studies [4].

Web of science (https://www.webofscience.com/): Web
of Science includes millions of records from high-
quality, peer-reviewed  journals, conference
proceedings, and books. It covers a wide range of
disciplines, including natural sciences, social
sciences, arts, and humanities. It provides citation
reports and impact factors for journals.

Google scholar (https://scholar.google.com/): Tracks
citations and provides metrics like the year-wise
citation counts, total citation count, h-index, i-10
index, i-100 index, article-wise citation counts, article
-wise cited papers list etc. The h-index (Hirsch index)
was proposed in 2005 by Jorge E. Hirsch, a physicist
at UC San Diego, as a metric to measure both
the productivity and citation impact of a researcher’s
publications [5]. It represents the number of papers
(h) that have received at least h citations each [6]. For
example, if a researcher has published five papers
with citation counts of 250, 170, 120, 15, and 8, their
h-index would be 4, as they have four papers each
cited at least four times. Related metrics include the
i10-index (number of papers with at least 10
citations) and i100-index (number of papers with at
least 100 citations). In our example, the researcher
would have an i10-index of 4 and an i100-index of 3.
These indices help evaluate research quality and
impact more dynamically than simple publication or
citation counts alone, as they consider both
productivity and influence of a researcher's work. The
h-index varies between bibliometric tools because of
differences in database coverage, citation-tracking
methods, and the accuracy of author disambiguation.
Variations in indexing criteria and update frequency
also contribute to these discrepancies.

Bibliometric analysis

The analysis approach is to collect the citation data
and conduct in-depth analysis using the citation
counts. Some of the widely used methods in
bibliometrics are citation analysis [7], co-citation
analysis [8], bibliographic coupling [9] etc. Citation
happens when one research paper mentions another
in its references. Citation analysis [7] looks at how
often a paper is cited, which can indicate its influence
in a field. For example, if article “A” cites article “B”, it
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Altmetrics Bibliometrics
- measures impact of research - measures impact and influence
using alternative metrices, such of academic work by counting
as social media mentions, blog citations and analyzing
discussions, news articles, etc. publication patterns.
( |
\ Research
- Impact Metrics | \
A ______{
Semantometrics ‘ Webometrics
- measures the semantic - measures web-based contents |
similarity and contribution of and interaction using
research papers based on their bibliometric and informatics
content methods. 4

Figure 1 Research impact matrices

means that article “A” is using information from
article “B”. If article “B” is cited by many other papers,
it is likely an important study. Co-citation occurs
when two papers are cited together by a third paper.
This suggests that both papers are related in content.
The more often two papers are cited together, the
stronger their connection. The process of finding
these from various research articles is known as co-
citation analysis [8]. For example, if article “C" cites
both article “A” and article “B”, we say that article “A”
and article “B” are co-cited. If many other papers also
cite them together, it suggests that they belong to the
same research area. Bibliographic coupling [9]
happens when two papers cite the same earlier paper.
This indicates that these two papers are working with
similar background research and are related. For
Example, if both article “A” and article “B” cite article
“C", then article “A” and article “B” are
bibliographically coupled. This means they are likely
studying similar topics.

Altmetrics

Altmetrics, abridgement of "alternative metrics,"
measure the impact of scholarly work based on
online interactions and mentions [10]. This includes
social media shares, blog posts, news articles, and
other online platforms. Unlike the bibliometrics,
which focuses on academic citations and publication
trends, altmetrics analyses quantitative values of
online presence.

Imagine a research paper on diabetes
epidemiology that gets shared widely on Twitter,
Facebook, discussed in blog posts, and covered in
news articles. Altmetrics would track these
interactions, showing how the paper is influencing
public discourse and reaching a broader audience.

Tools/Websites

Altmetric (https://www.altmetric.com/): Altmetric
captures where and how often a research output is
mentioned online over the news portals, policy
documents, social media platforms (Facebook, X ,
Twitter etc.), Wikipedia, or any blogs. For example, as
of 22 May 2025, a paper titled “Lifetime risk of
diabetes among First Nations and non-First Nations
people” published in Canadian Medical Association
Journal had an “altmetric attention score” of 640,
which places the paper in the top 5% of all research
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outputs scored by Altmetric (https://
cmaj.altmetric.com/details/12089307). This paper
was mentioned in 80 news outlets, 1 policy source, 1
Facebook page, 24 X posts, etc. The overall score
represents the summation of weighted counts all over
online presence. This paper is in the top 5% of all
research outputs scored by Altmetric and has High
Attention Score compared to outputs of the same age
(99th percentile).

PlumX (https://www.elsevier.com/insights/metrics/
plumx): This is a product of Elsevier which offers
insights into how research is being used and
discussed across various platforms.

Semantometrics

Semantometrics evaluates research by analysing the
full text of publications, rather than just counting
citations [11]. It measures the semantic similarity and
contribution of research papers based on their
content.

By comparing the text of a new research paper
with existing literature, semantometrics can assess
how much new knowledge the paper contributes to
its field. For instance, it can identify novel concepts or
methodologies introduced by the paper. Grounded on
the idea of semantic similarity-based method, Petr
Knoth et al. developed a formula assessing the
publication's contribution [11],

which is based on quantifying the semantic distance

| i

1
Contribution(p) = 3 “TBIIA] Z dist(a,b)
acA.bER.axh

between publications cited by p to the publications
citing p. In the above shown formulation, “B” is the
set of publications citing publication ‘p’ and “A” is the
set cited by ‘p’. The sum in the equation is used to
calculate the total distance between all combinations
of publications in the sets “A” and “B”. It is expected
that the distance is calculated using semantic
similarity measures on the full-text of the
publications, such as with cosine similarity on TF-IDF
[12] document vectors.

Tools/Websites

As of now, there is no mainstream, publicly available
app or web platform where we can simply upload a
publication and receive a semantometric score in the
same way that one might check an Altmetric score or
bibliometric citation count.

Semantometrics-python Package: The Digital
Humanities Lab of Utrecht University, Netherlands
developed the “semantometrics-python” package
[13], which is open source. This tool analyzes the
semantic content of research papers to evaluate their
contribution. For example [11], the paper “The Triple
Helix of university-industry-government relations” by
Loet Leydesdorff (2012) had a contribution score of
0.4026, while “Search engine user behaviour: How
can users be guided to quality content?” by Dirk
Lewandowski (2008) had a contribution score of
0.5117. Although these two papers had similar
citation counts 27 and 30, respectively- their
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Figure 2 Tools used for bibliometrics, altmetrics, semantometrics, and webometrics

contribution scores differed noticeably. This
highlights the value of considering contribution score
in addition to citation count, as publications with
similar citation numbers can vary significantly in
their actual contribution.

Webometrics/Cybermetrics

Webometrics studies the quantitative aspects of the
web, such as the structure and usage of websites [14].
It applies informetric methods to analyze web-based
content and interactions. Analysing the number of
backlinks to a university's website can indicate its
online visibility and influence. Webometrics can also
measure the impact of online publications and the
reach of digital content.

Tools/Websites

Webometric Analyst (http://lexiurl.wlv.ac.uk/):
Webometric Analyst is a free Windows-based
program for analysis of webometrics, including link
analysis, network diagrams of the links between a
collection of web sites. Users can find where a
specific digital object and digital collections are being
connected to.

Webometrics (https://www.webometrics.info/) Ranking of
World Universities: Ranks universities based on
their web presence, visibility, and open access to
knowledge. For Example, Harvard University has
been ranked as number one university in 2024 based
on its strong digital footprint for scholarly activities
[15]. This approach for RIA considers factors such as
the volume of scholarly content published on the
web, the number of external networks linking to the
institution’s web domain, and overall, how accessible
and influential a university's research outputs are on
the internet.
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The evolving role of university libraries in
research impact assessment

As research impact measurement becomes
increasingly complex, university libraries are well-
positioned to play a more strategic role — but many
require additional support, training, and resources to
do so effectively. Building institutional capacity
within libraries to engage with bibliometrics,
altmetrics, webometrics, and scientometrics is
essential. This includes investing in tools and
infrastructure, developing staff expertise on
digitalization and computing, and fostering cross-
campus, national, and global collaborations. By
equipping librarians with the knowledge and systems
needed to support impact analysis, universities can
ensure more meaningful, responsible, and inclusive
research evaluation that reflects both academic and
societal contributions. Strengthening libraries in this
way also reinforces their evolving identity as active
partners in research development and strategic
decision-making.

Conclusions

Quantitative RIA  metrics provide valuable,
standardised insights into scholarly influence and
reach, offering a bird's-eye view of research
performance that enables comparisons across
domains, institutions, and time periods. These
metrics are essential for academic decision-making
and strategic planning. However, while they offer
comparability, they may not fully capture the
complexity or broader significance of research
impact, which often goes beyond numerical
measures. Qualitative methods such as study quality
assessments, narratives, and case studies
complement quantitative metrics by adding depth
and context. Therefore, the most effective research
assessment combines both approaches, providing a
holistic view that better reflects the multifaceted
nature of research impact on academia and society.
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