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Research Performance 
Measurement:
Introducing the Scopus h-index 



“Universities are becoming more enterprising
and, like enterprises, they are well-advised to 
analyse the impact of their research output. 
Evaluation tools are becoming increasingly 
indispensable for this purpose.” 
Donald Dingwell



The objective of this paper is to present an overview 
of RPM and the role of the Scopus h-index in evaluating 
the research performance of an author or a collection 
of selected articles. 

•	 The	importance	and	application	of	Research	
	 Performance	Measurement
•		An	introduction	to	the	h-index
•		An	overview	of	the	Scopus	h-index
			 -	How	to	measure	the	research	performance
	 of	an	author
				-	How	to	measure	the	performance	of	a	
	 user-specified	collection	of	selected	articles
•	The	benefits	of	using	the	Scopus	h-index

The following researchers and librarians helped 
contribute to the sections on Research Performance 
Measurement and the h-index:

Dr.	Judit	Bar-Ilan
Department of Information Science, 
Bar-Ilan University, Israel

Professor	Peter	Brimblecombe
School of Environmental Sciences, University of 
East Anglia in Norwich, UK

Professor	Dr.	Donald	B.	Dingwell
Department of Earth and Environmental Sciences, 
University of Munich, Germany

Wouter	Gerritsma
Wageningen University, The Netherlands

Dr.	Juan	Gorraiz
Physics Library University of Vienna, Austria

Professor	Jorge	E.	Hirsch,	
Department of Physics, University of California in 
San Diego, USA

Stan	Kosecki
USDA, National Agricultural Library in Beltsville, USA

Background

The h-index has been introduced on Scopus in 
response to user demand for an enhanced Research 
Performance Measurement (RPM) experience. 
The breadth of Scopus content provides the 
researcher with a larger citation base, making it  
the optimal resource for calculating and visualizing 
a contemporary h-index.

–

–

–

–

–

–

–



Author evaluation is a key task within literature research, 
and within the academic community the evaluation 
of researchers on the basis of their literary output is 
increasing in importance in decision making and policy 
setting including: recruitment, promotion, grant 
allocation and editorial tasks. 

There are a number of reasons why RPM is 
increasing in importance including:

Competitive Drivers 
There is an increase in worldwide scientific output and 
in the wake of shrinking budgets the importance of 
evaluating quality is gaining importance. Institutions 
and decision-making bodies throughout the world are 
switching to metric-based assessments in favor of 
traditional methodologies.

Governmental Drivers 
Governments are increasingly focusing on RPM as 
evidenced by initiatives such as the UK Research As-
sessment Exercise, New Zealand Performance-Based 
Research Fund and the Australian Research Quality 
Framework. The globalization of metric-based RPM has 
its roots in the ability to benchmark all levels of scientif-
ic output, such as departments and institutions, against 
one another without qualitative restrictions.

Technology Drivers 
As technology evolves, the opportunity to measure dif-
ferent data sets such as citation counts, article counts, 
and usage counts has increased.

Finding and matching all of the relevant information 
to evaluate authors has been notoriously difficult 
making it important for authors to have access to 
simple tools that help them evaluate their performance 
and the performance of their peers.

The importance and application of Research Performance Measurement

RPM, also known as Bibliometrics, is the discipline 
of measuring the performance of a researcher, 
a collection of selected articles, a journal or an institute. 
A fair and objective analysis of a researcher’s 
performance requires quantative metrics in combination 
with qualitative input. Quantitative metrics are gaining 
prominence because they are easy to benchmark, 
objective and globally comparative; all important 
in effective RPM.
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“As financial resources become more competitive, 
it is more critical to identify research and 
researchers who are the most productive and 
on the right track.” 
Stan Kosecki



“Running an assessment of an h-index for a 
department would be very useful. Often, particularly 
in the UK, we want to know where our standing 
is relative to other departments. There is a lot 
of competition for research grants and so it’s 
important to know where you are in comparison 
to other departments.” 
Peter Brimblecombe

Demand for fair, unbiased metrics has driven the 
development of author and article level evaluation. 
The recent development of new metrics, such as the 
Eigenfactor, focus on the measurement of journal 
performance. But isn’t it time that authors are 
evaluated on the basis of their output?

Researchers across the globe have commented on 
the traditional measures of evaluation, which are often 
based on the quantitative measures given to the journal 
that accepted their article. This implies that an author’s 
evaluation is influenced by factors beyond the author’s 
control such as its editorial policy, which could reject 
a paper not due to quality considerations, but because 
the journal has changed its scope. The development 
of the h-index, which is geared more towards author 
evaluation, suggests that we’re entering a new era 
in RPM. This new era is the beginning of evaluation 
based on factors that are within the author’s sphere 
of control, for example, the quality of the written
scientific article.

Uses of RPM 
RPM plays a role in a number of decision making 
and policy setting processes including: 

 Identifying Research Trends 
Researchers need to be able to identify trends   
through citation analysis. 

 Tenure and Promotion 
Administrators and heads of faculty need to 
evaluate a researcher’s performance. 

 Funding and Grant Applications  
Authors need documentation to demonstrate 
their performance. 

Research Tracking and Benchmarking   
Institutions need to be able to track the performance of 
their faculty and benchmark the research output of their 
institution against other institutions. 

Policy Setting  
Policy makers need RPM data to ensure that the   
decisions they make are informed and based on 
unbiased, credible research. 

 Peer-Review Process  
Editors need RPM data to aid in the selection of 
editorial board members and reviewers.
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An introduction to the h-index

The h-index (short for highly cited index) was 
developed in 2005 by Professor Hirsch, a condensed-
matter physicist at the University of California in 
San Diego, to qualify the impact and quantity of an 
individual’s research performance. Professor Hirsch 
states in the introduction to his paper that most 
researchers seek to gain a better understanding of the 
impact of their work, “For the few scientists who earn a 
Nobel Prize, the impact and relevance of their 
research is unquestionable. How does one quantify 
the cumulative impact and relevance of an individual’s 
scientific research output?”2

The formula: 
A scientist has index h if h of his or her NP (number of 
papers) papers have at least h citations each and the 
other (NP – h) papers have fewer than h citations each.

To demonstrate with a practical example, Professor 
Dingwell published 185 papers which are ranked in 
descending citation order. 

The h-index can be calculated manually by viewing all 
the author’s documents in the Scopus Citation Tracker. 
Click on ‘Sort documents’ and select the ‘citations 
descending’. Then scroll down to where the article rank 
position and the number of cited-by’s meet: that’s the 
h-index for that author including documents published 
before 1996.

 

Note: There are two calculations found for an author’s 
h-index. The first is the Scopus h-index that 
includes all publications from 1996 onwards. The 
second presents a manual h-index that includes all 
documents in Scopus. The manual calculation will 
usually be higher in value but for a fair comparison 
of authors it is best to evaluate them over the same 
publication period.

It is important to remember that current metrics such 
as the impact factor and immediacy index are based 
on journal evaluation, whereas the h-index accounts 
for a researcher’s body of work without the influence 
of other factors.

According to a paper published by Meho (2007) in 
Physics World, “A flurry of empirical studies conducted 
by librarians and others shows that the h-index correlates 
with citation counts, impact factors, publication counts 
and peer-evaluation of research impact and quality.”1

The benefits of the h-index

• Puts the author’s career into context.
•   Provides visual aids that make the metric 
 transparent.
• Enables the evaluation of authors and groups 
 of authors within a specific subject area.
• Allows the filtering of researchers who are not   
 prolific or rarely cited.
•  Makes it easier to compare and contrast the  

performance of groups of authors and  
researchers.

• Helps journal publishers and editors to find 
 qualified reviewer.

*	 These	numbers	are	subject	to	change	and	only	include	articles		
					published	from	1996	onwards.
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Article 
rank
position  1 2 3... > 28 29 30 … > 184 185

Citation
count         192    141    103... > 29 29 28 … > 0 0

Professor	Dingwell	has	an	h-index	29	if	29	of	his	185	
papers	have	at	least	29	citations	each.*
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Additional information about the h-index

Subject discipline 
When performing evaluations Professor Hirsch and 
other experts in the field are quick to point out that the 
value of h will vary between subject disciplines which 
should be taken into account when comparing authors.
 
Age 
The h-index does not take into account the age of the 
authors being evaluated; which means a more seasoned 
scientist has a higher probability of obtaining a high
h-index as a result of the time available to publish his 
or her research and, in turn, the amount of time avail-
able to be cited by peers.

Currency 
A scientist with a high h-index may have stopped 
publishing some time ago whereas a currently active 
researcher with a low h-index has the potential to be 
highly cited at some point in the future. This means that 
when, for example, two scientists are being evaluated 
for grant allocation, it is possible that a seasoned sci-
entist might be favored over the new ‘hot’ talent in the 
field as a result of time.

The following graph is from a presentation given by 
Professor Brimblecombe from the University of East 
Anglia, School of Environmental Sciences, Norwich, 
UK. In the upper right-hand quadrant you can see a 
group of young scientists who have a desirable h-index 
and also have a favorable profile from the Research 
Assessment Exercise (RAE). He used the h-index to 
map members of a number of UK departments against 
the RAE metric and helped in making tenure and pro-
motion decisions. 

“The h-index has made author evaluation more 
objective and quantifiable.” 
Donald	Dingwell
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An overview of the Scopus h-index

      
The h-index is most often used to evaluate an individual 
author’s body of work but can also be extended to 
evaluate a user-specified collection of selected articles. 
Taking this into account, Scopus has developed two 
automatic h-index calculations:

•	 	Author	evaluation	–	Accounts	for	articles		
published	after	1995.

•	 	Article	evaluation	–	Takes	into	account	all	articles	
from	the	database	but	only	includes	citations	
after	1995.

Scopus minimizes the age limitation inherent in the h-
index by providing a default publication window of nearly 
12 years (articles published since 1995) and the user 
can decrease the publication date in accordance to the 
group of authors that they would like to benchmark, for 
example, the last five years. This will allow a more bal-
anced evaluation between well established authors and 
relatively new up-and-coming scientists who have only 
been publishing over the last five years – which is one of 
the critiques on the h-index.

Market research conducted during product develop-
ment revealed that the vast majority of researchers only 
require ten years of data for literature research which is 
why Scopus only counts citations to literature from 1995 
onwards. This is backed by several practical applications 
in the field, such as grant allocation forms that require 
only the last five to ten years of articles published with 
their citation counts. This is based on the premise that a 
researcher must prove that they are currently active in 
the field with favorable RPM results.

The most predominant practical use of metrics is for 
planning and evaluation; often in relation to the allocation 
of resources. It makes sense to account for such alloca-
tions on the basis of recent measures of research output.

It is understood that there will be instances that re-
quire more than ten years of citations, such as “lifetime 
achievement awards”, but those instances are often not 
directly related to the primary purpose of RPM – decision 
making and policy setting – for which the Scopus h-index 
was designed.

–
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Scopus Author h-index

Provides a single, simple metric to enhance the 
evaluation of an author over the past ten years.

Accounts for papers published from 1996 onwards.

Can be viewed using the Citation Tracker from the 
Author Details page.

Provides the user with three graphs: the h-graph, 
number of articles published and number of citations.

Collection of articles h-index

Provides a single, simple metric to enhance the 
evaluation of an author, a group of authors, journals, 
departments or subject areas depending on the 
user-selected set of articles. 

Accounts for all records in Scopus but will only count 
citations from articles published from 1996 onwards. 

Can be viewed using the Citation Tracker after a 
collection of articles are selected by the user.

Provides the user with the h-graph.



A review of two automatic calculations of the h-index in Scopus:

1. How to measure the research performance 
of an author using the Scopus h-index

Scopus is the optimal data source for author-level 
evaluation because of its breadth of content and the 
number of authors covered by the database. The 
evaluation of authors with the Scopus h-index provides 
a contemporary metric that takes all of that author’s ar-
ticles, published between 1996 to present and matched 
through the Scopus Author Identifier, into account.

An author is evaluated on the basis of his or her body 
of work published from 1996 onwards which has been 
covered by one of the 15,000 peer-reviewed journals 
in Scopus.

The h-index is generated automatically for all authors in 
Scopus and can be found on the author details page. 
The author’s h-graph can be viewed by clicking on the 
h-graph icon on either the Scopus Citation Tracker or 
the Author Details page.

In the instance where the user has found that not all the 
author’s documents are grouped together under one 
Author Identifier number, there is a feedback loop that 
will ultimately result in grouping the correct documents 
and authors. This will result in the re-calculation of the 
h-index based on the new, correct match.

The interface also allows users to ‘group unmatched 
authors’ online real-time while gathering the required 
RPM statistics, and Scopus will re-calculate the h-index 
based on the users grouping. The user can still engage 
the feedback loop during this online re-generation of 
the h-index, but for the purpose of immediate results 
the user can trigger the instant recalculation and does 
not need to wait for the match to be made.

Graphical representation provides transparency
There are three separate graphs, the first graph is 
known as the h-graph where the h-index is the 
incision point of the two lines. The straight line, when 
x=y, represents the h line where the number of citations 
equals the number of articles and the curved line plots 
the author’s articles in descending citation order.

H-graph

“For normal evaluations – grant applications, 
promotions, things like that – Scopus is a good tool.” 
Wouter Gerritsma 

–
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The next two graphs give the user a more transparent 
overview of the author’s publication history. The first 
of these graphs shows the number of articles 
published by the author over time. The user can spot 
“quiet” or “busy” publication times over recent years 
that are relevant for the evaluation. 

Articles published

Users can change the publication window for the 
author they are looking at from the standard 1996 to, 
for example, a 2000-2005 date range, enabling them  
to view the h-index and graphs for this selected period.

This is extremely advantageous especially when  
comparing, for example, two authors for a grant  
allocation; one a seasoned author who has not been 
actively publishing volumes of work recently and the 
other a ‘hot’ newcomer with only a more recent volume 
of work. If we limit the h-index evaluation period to 
account for the last five years we might see that the 
newcomer has a higher h-index and may be a better 
candidate for the grant.

The second of these graphs displays the number of  
citations received by the author in recent years. This 
will give the user a clear picture of the impact the  
author has had among his or her peers.

Citations graph

“It gives very quick and graphical output of a 
researcher’s performance.  It is very informative. 
In the field of evaluating people’s performance 
you tend to be bias toward more current work.”
Stan Kosecki

“Your interface allows easy selection of the 
documents to be included in the h-index calculation 
and I find this to be a very useful option.” 
Judit Bar-Ilan 

–

–
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“The way in which it is laid out seems very logical.”
Peter Brimblecombe



2. How to measure the research performance
of a user-specified collection of selected articles 
using the Scopus h-index

Although originally meant for quantifying, the impact and 
quality of an individual scientist’s research output, the 
h-index can also be used to measure the performance of 
journals, research projects and groups of researchers. 

Scopus automatically matches articles within a 
collection for:

•	 An	author’s	collection	of	work	(Author	Identifier)
•	 	The	articles	that	belong	to	one	journal	(Source	

Browse	Searching)

For any other collection of work such as a subject 
or research group the user has to search for and group 
the records within a search session. The user’s 
collection can be saved within “My List” so users don’t 
need to conduct another search in the future.

Within RPM users can, for instance, use the Scopus 
h-index to evaluate the combined output of a research 
group. This could be useful when a funding body wants 
to compare multiple research groups, journals, etc.

In comparison to the Scopus h-index for author 
evaluation previously discussed; the h-index for a user-
specified collection of articles does account for papers 
published before 1996, though only citations from 1996 
are used in the calculation*. Note that the user can limit 
the year range to account for papers published in recent 
years negating this restriction in the process.

Articles that form part of the evaluation can be selected 
by the user directly from the search results for evaluation 
using the Citation Tracker. The h-index will be generated 
for the selected articles and the user can view its 
corresponding graph, as demonstrated below. 

This allows users to evaluate research groups, journals 
and even departments as long as the user has selected 
all the relevant articles that are related to that group.

This functionality provides the researcher with the 
additional freedom to evaluate research beyond the 
Scopus h-index. Users should note that the automatic 
generation of the h-index is subject to human error and 
possible researcher bias in the selection of articles.

Benefits	of	evaluating	a	user-specified	collection	
of		selected	articles	in	Scopus:

•	 	Grant	and	funding	bodies	will	find	it	easier		
to	compare	and	contrast	the	performance		
of	groups	of	researchers.

•	 	Journal	publishers	and	editors	will	be	able		
to	track	their	journal’s	output.

•	 	Heads	of	departments	will	be	able	to	track	their	
department’s	output	and	benchmark	it	against	
other	departments.

*  CSA Illumina records do not obtain citations; hence they 

cannot be displayed in Scopus.

“I think it’s very good for evaluating a group 
of individuals. What is the overall profile of this 
institute or department? It is a useful measure 
where you want a mix of types of researchers.”
Peter Brimblecombe

–

–
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“It is extremely valuable to be able to evaluate 
groups! This is a function I will really use.”
Donald Dingwell



Breadth of Content
Scopus indexes 15,000 peer-reviewed journals from 
researchers around the world, making it the largest 
abstract and indexing database available for RPM 
without geographic bias. 

This means that Scopus has the broadest number of 
author papers matched under one identifier; more than 
any other database. Researchers will benefit from this 
superior reference matching technology as it saves 
them time in the evaluation process. Scopus adds 
approximately 1.5 million articles per year automatically 
updating the h-index of each author.

Transparency 
The Scopus h-graphs provide users with transparency 
so they can view citation and publication patterns over 
time. The user can also see, at a glance, if the author’s 
h-index is dependent on a few highly cited papers and 
many zero citation documents, and/or if the citations 
are evenly distributed.

New subjects/disciplines
With Scopus you can analyze a collection of selected 
articles. It is important to remember the size of a 
research community when comparing the performance 
of authors. Original work takes time to be recognized 
and new subjects have much smaller communities than 
older ones. This is particularly true in the past ten years 
or so, when many new subjects, such as proteomics 
and nanotechnology were created. 

Age
With Scopus, users have the option to choose 
a publication date range, which helps to minimize 
the age limitation. The publication period from 1996 
onwards helps to ensure that only relatively recent 
publications are analyzed. Typically, the h-index 
examines the publications over the entire course of 
a researcher’s career, which means that actively 
publishing and cited researchers will always have 
a higher h-index than researchers that have just 
started publishing. 

Currency
Scopus provides real-time citation analysis. Up-to-date 
information is vital for effective RPM.

Finally, the Scopus Author Identifier makes it easier 
to perform the analysis since it disambiguates all the 
authors in Scopus and provides an automated real-time 
calculation of their h-index within the database. It also 
makes it possible for the researcher to add unmatched 
articles that belong to the authors for evaluation with 
the simple click of a button.

The benefits of using the Scopus h-index

There are many benefits of using the Scopus 
h-index including:
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“The broader content and therefore more 
complete citation data. That is what makes 
Scopus interesting for us.”
Wouter Gerritsma 

“Scopus has a substantial volume of data. This is 
very significant for purposes of statistical analysis 
because you get more information from it.”
Stan Kosecki
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Useful Links
•	 Research	Assessment	Exercise	(RAE)	2008	
•	 Australian	Research	Council	(ARC)	
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In their own words:

Comments from the researchers and librarians 
who have contributed to sections on Research 
Performance Measurement and the h-index.

“If you use the h-index for grants you may 
choose to look at the past five years of data. 
You can choose the publication window and 
evaluate specified periods.”
Donald Dingwell

“Easy, quick and a good first estimation of 
regularity of citations!”
Juan Gorraiz

“With the analysis of groups, all things being equal,  
if the h-index is stronger for one group, then 
that’s a plus.”
Wouter Gerritsma 

“Transparency provides grounds for discussions. 
The graphs raise the areas that need to be looked 
into and allow for a structured discussion. 
Visual aids are really important and being able to 
take out self citations is great.” 
Donald Dingwell

“I find it nice that for authors one can compute the 
the h-index either with or without self-citations. 
The h-graph conveys much more information than 
the h-index, which is a single number.” 
Judit Bar-Ilan 

“When I do this type of work, I only look at the 
last 10 years.” 
Wouter Gerritsma 
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