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1.0  Introduction: Elsevier’s approach to research metrics

The quote often attributed to Albert Einstein, but perhaps more 
properly attributed to William Bruce Cameron1, is often referred to 
when writing a foreword such as this: 

“Not everything that counts can be counted, and not 
everything that can be counted counts”.

This is undoubtedly true, but does not follow that nothing should be 
measured. There is much that can be counted that is important and 
provides valuable perspectives on trends in academia, and there is an 
increasing emphasis on this in the world of research today.

The field of metrics relies on specialized academic study for its 
development and to capitalize on advances in technology; these 
scholarly outputs are increasingly being used by people involved in 

http://quoteinvestigator.com/2010/05/26/everything-counts-einstein/
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Many metrics and information displayed in Elsevier’s Research 
Intelligence solutions at the time of writing this Guidebook are based 
on Scopus. This section highlights some of the key details of Scopus 
that are useful in understanding the metrics, particularly those used  
in SciVal. The reader can find more extensive information about  
Scopus online2.

2.1 Scopus content
The independent and international Scopus Content Selection and 
Advisory Board reviews titles for inclusion in Scopus on a continuous 
basis. Information about the process and the acceptance criteria 
is available online3. The Board considers journals, conference 
proceedings, trade publications, book series, and stand-alone books  
for inclusion. Scopus indexes more than 70 million publications. 
Reference lists are captured for the 65 million records published from 
1970 onwards. The additional 6+million pre-1970 records reach as far 
back as the publication year 1788.

2.1.1 Scopus content and SciVal
While Scopus covers content going back to 1788, SciVal uses Scopus 
content from 1996 onwards so that the Citation Counts displayed in 
SciVal are based on uninterrupted years of data12.1 (o)-12 (o)-2..8 (e)-328seon re. 

http://www.elsevier.com/online-tools/scopus
http://www.elsevier.com/online-tools/scopus/content-overview
http://orcid.org/
http://www.scopusfeedback.com/
http://www.ref.ac.uk/
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2.0  Scopus: the primary data source for Elsevier’s Research Metrics

• 
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2.0  Scopus: the primary data source for Elsevier’s Research Metrics

Author Profiles independently of each other:

• Institutions and Groups of Institutions in SciVal take the 
“Institutional perspective”

• Researchers, Groups of Researchers, Publications Sets in SciVal  
take the “Researcher perspective”

2.6 Organization-types

2.6.1 Organization-types in Scopus
Organization-types are assigned to Scopus Affiliation Profiles based on 
their primary functions. This function is often very clear from the name 
of the affiliation, and the organization’s website is checked for guidance 
if there is any doubt.

Scopus assigns affiliations to the following organization-types: 
university, college, medical school, hospital, research institute, 
corporate, law firm, government, military organization, and non-
governmental organization.

2.6.2 Organization-types in SciVal
The organization-types used in SciVal are based on aggregations of 
the Scopus organization-types to group similar functions together, and 
to simplify the options for the user. SciVal uses 5 organization-types: 
Academic, Corporate, Government, Medical, and Other. These are 
composed of the following Scopus organization-types:

• Academic: university, college, medical school, and research institute

• Corporate: corporate and law firm

• Government: government and military organization

• Medical: hospital

• Other: non-governmental organization

https://www.scopus.com/sources
https://www.elsevier.com/__data/assets/pdf_file/0007/652552/CiteScore-metrics-The-Basics.pdf
https://www.elsevier.com/__data/assets/pdf_file/0007/652552/CiteScore-metrics-The-Basics.pdf
http://www.sciencedirect.com/science/article/pii/S1751157710000039
http://www.sciencedirect.com/science/article/pii/S1751157710000246
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3.0  Selection of appropriate metrics

The ideal situation, when making research management decisions, is 
to have 3 types of input: peer review, expert opinion, and information 
from a quantitative evidence-base. 

When these complementary approaches “triangulate” to give similar 
messages, the user can have a higher degree of confidence that their 
decision is robust. Conflicting messages are a useful alert that further 
investigation is probably a good use of time.

It is also preferable that an evidence-base is used to illuminate a 
question from various angles. Multiple people are often asked to 
give their professional judgment about a question, and more than 
1 peer review is typically sought; in just the same way, triangulating 
information about the same question from an evidence-base by using 
2, 3 or even more different metrics will also ensure that the insights 
gained in this “corner of the triangle” are the most reliable they can be.

There are not really any strict rules about the selection of which metrics 
to use, besides approaching a question from more than 1 direction. 
The most appropriate metrics will always depend on the particular 
question that the user is asking. The best approach is to highlight some 
key points that are important to keep in mind, and for the user to apply 
their common sense.

SciVal offers a broad range of metrics to enable triangulation from the 
evidence-base, and to cater for the enormous variety of questions that 
users will ask. It is a rich and powerful resource of information, and can 
be used responsibly and appropriately by keeping a few facts in mind, 
as a complement to other sources of information. These facts are the 
focus of this section.
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3.0  Selection of appropriate metrics

Size-normalized? Field-normalized?
Publication-type 
normalized?   

Resistant to data-
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3.0  Selection of appropriate metrics

3.2.1 Size
There are some metrics whose value tends to increase with the size 
of an entity, such as Scholarly Output that indicates the productivity 
of an entity, and Citation Count that sums, over all publications, the 
citations received by an entity. These metrics are referred to within this 

https://www.scopus.com/sources
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http://www.iie.org/en/Programs/CAPES
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3.0  Selection of appropriate metrics

Figure 2: Citation rates for different 
publication-types as classified in Scopus.  
This chart displays citations received up  
to May 2018 per item published during  
the period 2013-2017.

Citations per Publication
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http://www.elsevier.com/online-tools/scopus/content-overview
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3.0  Selection of appropriate metrics

Figure 4: Estimation of Scopus’ disciplinary 
coverage. This estimation is made based on 
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3.0  Selection of appropriate metrics

It is most probably acceptable to have a few missing publications 
from an entity’s output when benchmarking large data sets against 
their peers, because gaps in database coverage likely affect all entities 
similarly and will not invalidate the comparison. Care is advised, 
however, when comparing small entities, from which a single missing 
publication may have a significant negative impact; for example, an 
academic’s performance may suffer due to gaps in database coverage of 
their portfolio, as well as gaps in publications citing those items of the 
portfolio that are indexed. The transition point between a “small” and a 
“large” entity is a matter of judgment, and will differ depending on the 
discipline. The only way to account for this is to be vigilant and to apply 
common sense when using SciVal to support decisions. 

The question of the effect of database coverage is most often raised in 
relation to Arts and Humanities, and Social Sciences: are the metrics in 
SciVal useful in these fields? 

In some situations, they are:

• The type of decisions supported by SciVal should always be based 
on a combination of inputs from peer review and expert opinion, 
as well as from quantitative evidence such as metrics. Publication 
and citation data can therefore form part of the evidence-base, with 
funding, innovation, and societal impact, for instance, also being very 
important and partially addressed in SciVal. This applies across all 
disciplines, including Arts and Humanities and Social Sciences

• Another concern in these fields is around their coverage in Scopus 
and other commercial databases which tends to be lower than other 
disciplines. This is in part a natural consequence of the publishing 
behavior of academics in these fields, who favor the publication of 
stand-alone books which are difficult to capture relative to serials, 
although Scopus is now focusing on increasing its coverage of these 
types of output. Nevertheless, valuable information about perfor-
mance in these fields can be gained from SciVal if the guidelines 
about the size of the entity noted above are appropriately considered

3.2.5 Manipulation
Some situations lend themselves relatively easily to manipulation 
for the artificial inflation of metrics values. One example is the 
combination of research units to artificially increase size for reporting 
purposes, which tends to improve apparent performance when using 
“Power Metrics”.
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4.0  SciVal and Research Metrics

4.1 Groups of metrics in SciVal
SciVal offers a broad range of metrics to:

• Accommodate the preferences of users in approaching questions 
from multiple angles

• Enable users to “triangulate” their evidence. When seeking quantita-
tive input into a question through research metrics, you should use 
at least 2 di�erent metrics and where pieces of intelligence gained 
from multiple metrics reinforce each other, this can provide the user 
with a higher degree of con�dence that their conclusions are valid

It is possible to classify metrics in a variety of ways. The majority of 
SciVal’s metrics can be classified within 6 groups, and a metric may  
be part of more than 1 group, as illustrated in Table 2:

• Productivity metrics give information on the volume of output  
of an entity

• Citation Impact metrics indicate the influence of an entity’s output, 
as indicated by various types of citation counts

• Collaboration metrics provide information on the research partner-
ships of an entity

• Disciplinarily metrics give information on the spread of topics  
within an entity’s publications

• Snowball Metrics14 are defined and endorsed by  
research-intensive universities as providing important  
insight into institutional strategies:

 –

http://www.snowballmetrics.com
http://www.snowballmetrics.com/metrics
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4.0  SciVal and Research Metrics
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4.0  SciVal and Research Metrics

4.2 The calculation and display of metrics 
in SciVal

4.2.1 Publications included in the calculation  
of a metric
The ideal situation would be that every publication in a data set is 
associated with the information needed so that it can be included in  
the calculation of every metric. In practice this is not the case; authors 
do not always include complete affiliation information, and publications 
are not always part of items indexed in Scopus that have journal metrics 
values, for example. Publications that lack the necessary information 
are excluded from the metric calculation.

4.2.2 Deduplication
SciVal offers the user the opportunity to investigate aggregate  
entities formed by the combination of smaller entities; for example,  
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4.0  SciVal and Research Metrics

academic, it is very important to look at the entire body of their 
output, including the editorials, since being a journal editor and 
writing editorials is a significant part of their scholarly contribution. 
However, when comparing this academic to others who are not 
journal editors, it may sometimes be desirable to exclude the effect 
of the editorials to ensure a fair comparison

• Self-citations are those by which an entity refers to its previous work 
in new publications. Self-citing is normal and expected academic 
behavior, and it is an author’s responsibility to make sure their read-
ers are aware of related, relevant work. However, some users prefer 
to exclude self-citations from Citation Impact metrics, whereas to 
others this is not critical to the analysis being done

There is no universally right or wrong approach to these calculation 
preferences, although in some situations an option may become very 
important. These calculation preferences are available in SciVal as 
options to the user, some of which are described below. Each metric 
has its own set of calculation options, which are summarized in Table 4.

4.2.6.1 Subject Area �lter

The Subject Area filter limits the metric 
calculations to the publications of an entity 
that fall within a particular discipline. Where 
journal classifications are used, as in the 
accompanying screenshot, both the Main 
Categories and Sub-Categories are available 
to use as Subject Area filters.  
User-defined Research Areas can also 
be used in the Collaboration and Trends 
modules, for example the areas of 
“Graphene” and “Malaria”. 

The Subject Area filter applies to the entity’s publications only. It does 
not have any effect on the citation counts used to calculate the Citation 
Impact metrics; the citations are counted regardless of the Subject Area 
of the citing paper.

Some metrics are not field-normalized. This means that differences in 
the behavior of academics in distinct disciplines that can affect metrics 
values are not accounted for in their calculation, and it may be difficult 
for a user to distinguish between differences in disciplinary behavior 
and true differences in research activity. These non-field-normalized 
metrics are very useful when comparing entities that fall into the same 
discipline, but it is not advisable to use non-field-normalized metrics to 
compare entities that fall into different fields.

Users can address this by:

• Using the Subject Area filter when using a non-field-normalized 
metric to compare entities made up of a mixture of disciplines, such 
as an Institution or a Country. This has the effect of enabling bench-
marking of comparable disciplinary slices of these entities

• Using field-normalized metrics such as Field-Weighted Citation 
Impact which inherently take disciplinary differences into account

The default setting in SciVal is that no Subject Area filter is applied.

4.2.6.2 Publication-type �lter

The Publication-type filter limits the metric 
calculations to articles, reviews, and/or 
books for example. This filter can be applied 
when the user judges that this variable is 
important for their analysis, such as:

• Distinguishing between original research 
contributions that are often published 
as articles, and expert opinion, typically 
communicated in reviews

• In disciplines such as Engineering and Computer Science, where it is 
sometimes important to focus on conference proceedings

• When comparing an academic who is a journal editor and has the 
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4.0  SciVal and Research Metrics

See Examples 1a and 1b for illustrations of how self-citation exclusion is 
performed in SciVal.

4.2.6.4 Total value and percentage options

Some metrics in SciVal offer the option of being viewed as “Total 
value”, or as “Percentage”:

• Users are advised to select the “Percentage” option to size-normal-
ize, when they are comparing entities of different sizes.

• It is useful to select the “Total value” option when it is important to 
communicate the magnitude of the number of publications involved. 

The default setting in SciVal is “Percentage”.
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4.0  SciVal and Research Metrics

Example 1a: Self-Citation Exclusion

Scenario: The user is looking at a Country, Institution or Researcher entity that consists  
of 1 publication, PP. Say that this entity has received 6 citations from P1, P2, P4, P5, P6 and P7.

Question: What happens when the user chooses 
not to include self-citations when calculating a 
metric that o�ers this as an option?

The citation from P1 is never classi�ed as a  
self-citation, regardless of the type of entity.

PP is cited by
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Example 1b: Self-Citation Exclusion

Scenario: Tj:
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4.0  SciVal and Research Metrics

Question: What happens when the user chooses not to include  
self-citations when calculating a metric that o�ers this as an option?

Answer: 
If the entity you are viewing is, or includes, Countries C1, C2 or C4, then:

• A citation from P1 to P6 is a self-citation because they 
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5.0  Research metrics in SciVal: Methods and use

5.1 Awarded Grants

5.1.1 Metric: Awards Volume
Awards Volume in SciVal refers to both the count and the value of grant 
awards. Awards Volume considers aggregated values of awards over the 
award lifetime. In other words, it considers the total value awarded at 
the time of award and not the value (to be) spent in any particular  
time period. 

Awards Volume is displayed either as count of awards or the US Dollar 
value of the awards. The US Dollar values are calculated using the 
historical exchange rates provided by the US Federal Reserve. Awarded 
Grants cover years starting from 2009 to present.

Subject areas are assigned to the grants using Fingerprint® technology 
where an index of weighted concepts are generated for the subject 
areas and from the abstract of the awarded grant using the Elsevier 
Fingerprint Engine®. The weighted concepts for the subject areas and 
grants are then matched with each match resulting in that award being 
assigned to that subject area. Each award can be assigned to multiple 
subject areas.

Grants are assigned to institutions based upon the Scopus affiliation of 
the principal investigator (PI) at the time of the grant being awarded. 
Institutions in SciVal are based on Scopus affiliations. Countries are 
assigned based upon the country issuing the grant. Institutions in 
SciVal can be made up of multiple Scopus affiliations, but will only be 
assigned to a single country.

When calculating Awards Volume, SciVal considers both the institution 
and the country of the awarded grant. Each Scopus affiliation has 
a country and in cases of institutions with overseas branches, an 
institution in SciVal can consist of affiliations assigned to more than 
one country. When Award Volume is calculated on country level the 
Scopus affiliation is used to decide the country assigned. That way all 
the grants awarded to PI’s working in a particular country are captured 
and assigned correctly. When Awards Volume is calculated on an 
institutional level all grants assigned to that SciVal institution are used.

SciVal gathers award data from the following funding bodies:

• UK

 – Wellcome Trust (WT)

 – Arts and Humanities Research Council (AHRC)

 – Biotechnology and Biological Sciences Research Council 
(BBSCR)

 – Economic and Social Research Council (ESRC)

 – Engineering and Physical Sciences Research Council (EPSRC)

 – Medical Research Council (MRC)

 – Natural Environment Research Council (NERC)

 – Science and Technology Facilities Council (STFC) 

• US

 – National Institutes of Health (NIH)

 – National Science Foundation (NSF)

• Australia

 – Australian Research Council (ARC)

 – National Health and Medical Research Council (NHMRC)

Awards Volume is a:

• Snowball Metric

• “Power Metric”

This metric is useful to:

• Understand how much funding the principal investigators of an 
organization receive from various funding bodies: 

 – Since funding bodies usually do not share what publications 
were produced by the grants they awarded, SciVal does not 
provide this information at the publication level.

• Benchmark similar institutions (size and country) to understand  
how an institution compares in awards funding to their peers

• Showcase funding received

This metric should be used with care when:

• Benchmarking between organizations with different profiles:

 – It is better to compare entities from the same country as  
funding bodies are often country specific.

 – The size of the institution affects how many awards they receive. 
Smaller institutions should not be compared to larger ones.

• Benchmarking entities with different disciplinary profiles:

 – Different disciplines have very different funding patterns.  
When comparing the funding of different entities, it is best to 
compare within a specific discipline.

Useful partner metrics are: 

• The number of awards and the US Dollar amount of awards when 
evaluating or benchmarking funding

5.2 Collaboration

5.2.1 Metric: Collaboration 
Collaboration in SciVal indicates the extent to which an entity’s 
publications have international, national, or institutional co-authorship, 
and single authorship.

Each publication is assigned to 1 of 4 mutually exclusive collaboration 
types, based on its affiliation information: international, national, 
institutional, or single authorship. A single publication may of course 
display each of international, national and institutional collaboration in 
its affiliation information, but a single collaboration type is assigned  



https://www.elsevier.com/en-gb/solutions/elsevier-fingerprint-engine
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5.0  Research metrics in SciVal: Methods and use

• Entities are small and there may be gaps in their output within the 
Scopus coverage:

 – A single missing publication from a small data set may have a 
significant negative impact on apparent partnerships, whereas 
the effect of 1 or a few missing publication(s) from a large data 
set may be acceptable.

 – The only way to account for this is to be vigilant, particularly 
when looking at small data sets such as the Scholarly Output of 
an early-career researcher, or to limit the use of Collaboration 
to comparing larger data sets in which the potential gaps in 
the database coverage likely have a similar effect on all entities 
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significantly distort the apparent performance, whereas the 
buffering effect of a larger data set may compensate for 1 or 2 
missing publications.

 – The only way to account for this is to be vigilant, particularly 
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 – The only way to account for this is to be vigilant, 
particularly when looking at small data sets such as an ear-
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 – Academic-Corporate Collaboration Impact calculates an aver-
age value using the mean, and these types of calculations are 
strongly influenced by outlying publications in a small data set.

• 
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Useful partner metrics are: 

• Citation Count, which sums, over all publications, the citations 
received by an entity, and is a complement to Scholarly Output that 
counts the publications of an entity

• h-indices, whose values depend on a combination of Scholarly 
Output together with Citation Count, and are logical partner metrics

• The set of all other “Power Metrics” whose value tends to increase 
as the entity becomes bigger: Subject Area Count, Scopus Source 
Title Count, Citation Count, Cited Publications (“Total value”), 
Number of Citing Countries, Collaboration (“Total value”),  
Academic-Corporate Collaboration (“Total value”), Outputs in Top 
Citation Percentiles (“Total value”), Publications in Top Journal 
Percentiles (“Total value”), and h-indices

• The set of all other “time-independent metrics” which provide 
useful, reliable information immediately upon publication and do 
not rely on the passing of time for useful data to accumulate: Subject 
Area Count, Scopus Source Title Count, Collaboration, Academic-
Corporate Collaboration, and Publications in Top Journal Percentiles

See Example 2, Page 58: Scholarly Output, Subject Area Count and 
Scopus Source Title Count

5.3.2 Metric: Subject Area Count 
Subject Area Count can be generated using either the Main Categories 
or Sub-categories. The maximum value of this metric is 27 when using 
Scopus Main Categories, and 334 when using Scopus Sub-categories. 
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limiting the use of Subject Area Count to comparing slightly 
larger data sets in which potential gaps in the database coverage 
likely have a similar effect on all entities and do not invalidate 
the comparison.

Useful partner metrics are: 

• Scopus Source Title Count, which highlights the disciplinary portfolio 
of an entity, and is a complement to Subject Area Count

• The set of all other “Power Metrics” whose value tends to increase 
as the entity becomes bigger: Scholarly Output, Scopus Source Title 
Count, Citation Count, Cited Publications (“Total value”), Number of 
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• Understanding the productivity of small entities for which there may 
be gaps within the Scopus coverage:

 – A single missing publication from a small data set may have  
a significant negative impact on the apparent breadth of a  
disciplinary portfolio.

 – The only way to account for this is to be vigilant. Consider also 
limiting the use of Scopus Source Title Count to comparing 
slightly larger data sets in which potential gaps in the database 
coverage likely have a similar effect on all entities and do not 
invalidate the comparison.

Useful partner metrics are: 

• Subject Area Count, which highlights the publication portfolio of an 
entity, and is a logical complement to Scopus Source Title Count

• The set of all other “Power Metrics” whose value tends to increase 
as the entity becomes bigger: Scholarly Output, Subject Area Count, 
Citation Count, Cited Publications (“Total value”), Number of Citing 
Countries, Collaboration (“Total value”), Academic-Corporate 
Collaboration (“Total value”), Outputs in Top Citation Percentiles 
(“Total value”), Publications in Top Journal Percentiles (“Total value”), 
and h-indices

• The set of all other “time-independent metrics” which provide 
useful, reliable information immediately upon publication and do not 
rely on the passing of time for useful data to accumulate: Scholarly 
Output, Subject Area Count, Collaboration, Academic-Corporate 
Collaboration, and Publication in Top Journal Percentiles

See Example 2, Page 58: Scholarly Output, Subject Area Count and 
Scopus Source Title Count

5.3.4 Metric: h-indices 
h-indices in SciVal indicate a balance between the productivity 
(Scholarly Output) and citation impact (Citation Count) of an  
entity’s publications.

h-indices in SciVal offer 4 variants: the h-index, the g-index, the 
m-index and the h5-index. The g- and m-indices inherit the positive 
qualities of the h-index, but address aspects that are sometimes 
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• Benchmark performance over time with the h5-index as the publica-
tions and citations windows are the same length 

This metric should be used with care when:

• Comparing entities of significantly different sizes:

 – The values of these metrics are limited by the Scholarly Output 
of an entity, and tend to increase with the size of the data set.

 – This can be accounted for within a discipline, when the  
difference in size is due to different career lengths, by using the 
m-index; in this situation, variations revealed by the m-index are 
due to differences in annual productivity and citations received, 
which are likely the performance aspects of interest.

• Benchmarking entities within different disciplines, even if these 
entities have similar sizes:

 – The values of h-indices are limited by the Citation Count of  
an entity, and tend to be highest in subject fields such as  
biochemistry, genetics and molecular biology; this reflects 
distinct publication and citation behavior between subject fields 
and does not necessarily indicate a difference in performance.

 – It is not advisable to compare the h-indices of entities that  
fall entirely into distinct disciplines, such as a Researcher in 
genetics with a Researcher in human-computer interaction.

 – When comparing entities made up of a mixture of disciplines, 
such as cross-disciplinary research teams, it is advised to apply 
the Research Area filter to focus on one field that is common 
between all the entities.

• An indication of the magnitude of the productivity and citation 
impact of an entity is important.

 – It is advised to use Scholarly Output and Citation Count when it 
is important to communicate scale.

• Entities are small and there may be gaps in their output within the 
Scopus coverage:

 – A single missing publication from a total or 3 or 4 will have a 
significant negative impact on apparent performance, whereas 
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current year from the first data snapshot on or after mid-July. It will be 
displayed as a null value until this date is reached. This metric depends 
on being able to divide the publications into 100 percentiles, and this 
level of division is not possible earlier in the publication year when 
items just published have received very few citations.

When field-weighting Outputs in Top Views Percentiles, the 
document views ratio is used instead of views to compute values for 
each percentile. The rest of the calculation remains the same as the 
calculation for the Field-Weighted Citation Impact. The value displayed 
in the chart or table view is the number of outputs that meet the 
benchmark, so contrary to the Field-Weighted Citation Impact, the 
field-weighted value for Outputs in Top Views Percentiles will not be 
near 1.00.

This metric is useful to:

• Benchmark the contributions towards the most influential, highly 
viewed publications in the world of entities of different sizes, but in 
similar disciplines

• 
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 – When comparing entities made up of a mixture of disciplines, 
such as an interdisciplinary collaboration network, it is advised 
to apply a Research Area filter to focus on one field that is com-
mon between all the entities, or to select Field-Weighted Views 
Impact which will take this into account.

• Revealing the extent to which each of an entity’s outputs are viewed, 
since one or a few publications with a very high number of views can 
conceal a sizeable body of unviewed or poorly viewed material

• 
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 – The only way to account for this is to be vigilant. Consider also 
limiting the use of Citation Count to comparing larger data sets 
in the same discipline in which potential gaps in the database 
coverage likely have a similar effect on all entities being viewed 
and do not invalidate the comparison.

• There is a concern that excessive self-citations may be artificially 
inflating the number of citations. Users can judge whether the level 
of self-citations is higher than normal by deselecting the “Include 
self-citations” option.

• Uncovering the performance of publications in the very early stages 
of a new strategy, or of early- career researchers, where the short 
time that has passed since publication will reduce the reliability of 
basing decisions on citation information. Users are advised to use 
metrics such as Scholarly Output or Collaboration in these situations.

• The person who will use the data does not like to see a line that 
“dips” in recent years. This typically happens with Citation  
Count because recent publications have had little time to receive 
citations. Users are advised to use Field-Weighted Citation Impact  
or Publications in Top Journal Percentiles to avoid this drop, if it  
is of concern.

Useful partner metrics are: 

• Citations per Publication and
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across multiple journal categories; publication P would be counted 
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Mathematical notation

The Field-Weighted Citation Impact (FWCI) for a set of N publications 
is defined as:

When a similar publication is allocated to more than 1 discipline, the 
harmonic mean is used to calculate ei. For a publication i that is part of 
2 disciplines:

See Example 5, Page 61: Field-Weighted Citation Impact

5.5.3 Metric: Outputs in Top Citation 
Percentiles 
Outputs in Top Citation Percentiles in SciVal indicates the extent to 
which an entity’s publications are present in the most-cited percentiles 
of a data universe: how many publications are in the top 1%, 5%, 10% 
or 25% of the most-cited publications?

The entire Scopus database, or “World”, is the data universe used to 
generate this metric:

• The citation counts that represent the thresholds of the 1%, 5%, 
10Te m%, u
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 –

https://www.elsevier.com/solutions/scopus/features/metrics
https://www.elsevier.com/solutions/scopus/features/metrics
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See Example 8, Page 66: Publication in Top Journal Percentiles

5.5.5 Metric: Citations per Publication 
Citations per Publication in SciVal indicates the average citation impact 
of each of an entity’s publications: how many citations have this entity’s 
publications received on average?

Citations per Publication is a:

• Citation Impact metric

• Snowball Metric

SciVal often displays Citations per Publication in a chart or table with 
years. These years are always the years in which items were published, 
and do not refer to the years in which citations were received.

This metric is useful to:

• Benchmark the average citation impact of publications within a body 
of work

• Compare the average influence of publications of entities of different 
sizes, but in related disciplines, such as research teams working in a 
similar field of research, or a Researcher and Publication Sets belong-
ing to that Researcher

• Showcase the performance of entities that have published a few 
notably highly cited papers that will have a positive effect on the 
average of the entire data set

This metric should be used with care when:

• Benchmarking the average influence of the publications of entities 
with distinct disciplinary profiles, such as Institutions with sizeable 
humanities schools with Institutions without humanities schools

 – It is not advisable to use this metric to compare entities in  
distinct disciplines without accounting for these differences.

 – When comparing entities made up of a mixture of disciplines, 
such as an Institution or a Country, it is advised to apply the 
Research Area filter to focus on one field that is common 
between all the entities, or to select Field-Weighted Citation 
Impact which will account for disciplinary differences.

• Investigating the reliability with which an entity’s publications are 
cited, since one or a few publications with a very high number of 
citations can conceal a sizeable body of uncited material. Users are 
advised to use Cited Publications to investigate the proportion of 
publications in a data set that have been cited.

• 
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5.5.6 Metric: Cited Publications
Cited Publications in SciVal indicates the citability of a set of 
publications: how many of this entity’s publications have received at 
least 1 citation?

Cited Publications is a:

• Citation Impact metric
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were published, and do not refer to the years in which citations  
were received.

This metric is useful to:

• Compare smaller entities, such as Groups of Researchers and 
Publication Sets, where differences in the number of citing countries 
are most likely to be evident

• Provide impressive figures to showcase the performance of a rela-
tively large entity, when this metric is likely to give high numbers

• Benchmark the geographical visibility of the publication portfolios of 
related entities, such as:

 – Collaboration networks in a given field of research

 – Researchers in a common field of research and with similar 
career lengths

 – Scenario models of a research institute, created to investigate 
the effect of recruiting different researchers

• Provide evidence of extensive geographical appeal of a body of work 
by indicating the diversity of the geographical sources of citations

• Look at publishing activity in a way that is difficult to manipulate

This metric should be used with care when:

• Comparing large entities, such as Institutions and Groups of 
Countries, which will likely publish so many publications that receive 
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5.5.12 Metric: Patent-Cited Scholarly Output
See Metric: Patent-Citations Count on page 54

5.5.13 Metric: Patent-Citations Count
See Metric: Patent-Citations Count on page 54

5.5.14 Metric: Patent-Citations per  
Scholarly Output
See Metric: Patent-Citations per Scholarly Output on page 55

5.6 Economic Impact
SciVal identifies and counts citations which research papers have 
received from patents. From the perspective of a research publication, 
these would be “forward citations”, indicating whether the research 
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in a patent such as Arts and Humanities

• Evaluating a country that is not covered by the patent offices used in 
SciVal

Useful partner metrics are: 

• Patent-Cited Scholarly Output 

• Patent-Citations Count 

• Patent-Citations per Scholarly Output

5.6.6 Metric: Patent-Citations per Scholarly 
Output
This is the average patent-citations received per 1,000 scholarly 
outputs published by the entity (e.g. a university). i.e. the patent-
citation counts divided by the total scholarly output of the university for 
that period and multiplied by 1,000. 

Example: If Athena University published 10,000 publications in a 
five-year period, their patent-citations per scholarly output would 
be (600/10,000) x 1,000 = 60. We look at this metric per 1,000 

http://www.lexisnexis.co.uk/en-uk/terms.page
http://www.lexisnexis.co.uk/en-uk/terms.page
http://www.lexisnexis.co.uk/en-uk/terms.page
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• Press Wire: Designated press release and press wire sources, e.g. 
Business Wire

• Trade: News items from designated industry, profession or  
technology focused sources, e.g. Financial Review, McKinsey 
Quarterly, Oil and Gas Journal

In addition, filtering of Mass Media is possible based on the assignment 
to one of five tiers indicating the source exposure. 

These source tiers are:

• Tier 1: Internationally recognized

• Tier 2: Regionally recognized

• Tier 3: Nationally recognized

• Tier 4: Locally recognized

• Tier 5: Local interest

The tiers are assigned by LexisNexis. Several aspects are considered 
when assigning a source tier, the most important of which are: 
coverage around the world (how many regions a medium is published 
across), importance (leading news source in its area) and the type of 
news. These factors may not necessarily carry the same weight for 
every source. 

For example, a very renowned source that only publishes country wide 
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5.0
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5.8 Examples

5.8.1 Example 2: Scholarly Output, Subject Area Count and Scopus Source Title Count
Scenario: The user would like to calculate the Scholarly Output, Journal Count, or Scopus Source Title Count  
of an entity that consists of 6 publications, and has selected the following viewing and calculation options.
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5.8.2 Example 3: Citation Count, Cited Publications and Citations per Publication
Scenario: The user would like to calculate the Citation Count, Cited Publications, or Citations per Publication of an entity that 
consists of 6 publications, and has selected the following viewing and calculation options.

Selected Publication Year Range 2005 to 2013

Selected Publication Types Articles, reviews and editorials

Selected Research Area Medicine

Entity with 6 Publications

Publication Identity Publication 1 Publication 2 Publication 3 Publication 4 Publication 5 Publication 6

Publication year 2008 2007 2005 2004 2008 2010

Publication type Review Editorial Article Article Article Review

Total citations received by this 
publication

0 4 7 9 0 4

Journal sub-category(s) Anthropology Emergency 
Medicine

Management 
Science and 
Operations 
Research

Anatomy Information 
Systems and 
Management

Immunology 
and Allergy

General Medicine Emergency Medicine

Journal  
main-category(s)

Social  
Sciences

Medicine Decision 
Sciences

Medicine Decision 
Sciences

Medicine Medicine Medicine

Do publications match user-selected options?

Step 1 Does the Scopus Source 
Title Count of the  
publication match the 
selected research area?

No Yes No Yes No Yes Yes Yes

Step 2 Does the publication 
 fall in the selected  
publication year range?

Yes Yes Yes No Yes Yes

Step 3 Does the publication 
type match the selected 
publication type?

Yes Yes Yes Yes Yes No

Step 4 Does the publication 
pass each of steps  
1, 2 and 3?

No Yes Yes Yes Yes No

Publication 1 Publication 2 Publication 3 Publication 4 Publication 5 Publication 6

Question:
How do I calculate  
Scholarly Outputs?
How do I calculate  

How do I calculate  



60

5.0  Research metrics in SciVal: Methods and use4.0  SciVal and Research Metrics

5.8.3 Example 4: Number of Citing Countries
Scenario: The user would like to calculate the Number of Citing Countries of an entity that consists of 6 publications. 
They have not selected any viewing or calculation options. Say that this entity has received 6 citations from publications  
A, B, C, D, E and F.

Scenario: The citing publications A, B, C, D, E and F have the following affiliation information:

Question: How do I calculate the number of Citing Countries?

Answer: Count the number of distinct countries in the affiliations of the citing publications. 

Number of Citing Countries = 4

Ens6S0 gs
s6S0 gs
2 51 1 0 0 1  0 0 1 26.919 69 0 1 2 cs 0.203
68.06 0 l
S
Q
q 1 0 0 1 499.8842 696.7676 cm
0 0 2Ssications 2Ssication 1  2Ssication 2  2Ssication 3  2Ssication 4  2Ssication 5  2Ssication 1
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5.8.4 Example 5: Field-Weighted Citation Impact
Scenario: The user would like to calculate the Field-Weighted Citation Impact of an entity that consists of 3 publications. 
They have not selected any viewing or calculation options.

Entity with 3 Publications

Step 1

Publication Identity Publication 1 Publication 2 Publication 3

Publication year (pub year) 2009 2010 2013

Publication type Article Review Erratum



62

5.0



63

4.0  SciVal and Research Metrics

Publication 3 Publication 4 Publication 5 Publication 6Publication 6Internal Medicine
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5.8.6 Example 7: Outputs in Top Citation Percentiles
Scenario: The user would like to calculate the Outputs in the Top Citation Percentiles of an entity that  
consists of 6 publications, and has selected the following viewing and calculation options:

Selected Publication Year Range 2004 to 2013

Selected Publication Types Articles, reviews and editorials

Selected Research Area Chemistry

Selected Percentile Level 10%

Selected Data Universe World
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This table shows the number of times  
a publication must be cited to be in the  
top 10% for its Publication Year, based  
on arbitrary thresholds.

Publication 3Publication 4Publication 5Publication 6
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5.8.8 Example 9: h-indices
Scenario: The user would like to calculate the h-indices of an entity that consists of 10 publications.  
They have not selected any viewing or calculation options.

The h5-index is the h




