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ABOUT CLARIVATE ANALYTICS
Clarivate Analytics accelerates the pace of innovation by providing trusted insights and analytics to customers around the world, 
enabling them to discover, protect and commercialize new ideas faster. Formerly the Intellectual Property and Science business 
of Thomson Reuters, we own and operate a collection of leading subscription-based businesses focused on scientific and 
academic research, patent analytics and regulatory standards, pharmaceutical and biotech intelligence, trademark protection, 
domain brand protection and intellectual property management. Clarivate Analytics is now an independent company with over 
4,000 employees, operating in more than 100 countries and owns well-known brands that include Web of Science, Cortellis, 
Thomson Innovation, Derwent World Patents Index, CompuMark, MarkMonitor, Thomson IP Manager and Techstreet, among 
others. For more information, please visit us at Clarivate.com.
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How does one determine the most trustworthy and proven sources of 
information?
How can young researchers seeking to make their mark on the world best decide where to 
publish? How can researchers be certain that their work will achieve the highest possible 
visibility and influence?

For the last four decades, Clarivate Analytics has offered an answer – the Journal Citation 
Reports® (JCR), a compendium of metrics for gauging the influence of scientific and scholarly 
journals. 

HISTORY OF THE JCR
In 1964, Dr. Eugene Garfield created the Science Citation Index® (SCI), which is now one of the 
indices that form the backbone of Clarivate Web of Science™. The first JCR was published in 
1975 as a part of the SCI. In 1990, JCR debuted as a stand-alone product on microfiche. And 
in 1997, JCR on the Web was born, creating the most comprehensive collection of profiles and 
metrics supporting deep evaluation of journal attributes and performance. In each year’s JCR 
release, more than 11,000 journals in more than 230 categories are represented.

Decades after originally conceiving of the Journal Impact Factor, Eugene 
Garfield wrote, “In 1955, it did not occur to me that ‘impact’ would one 
day be so controversial. Like nuclear energy, the Impact Factor is a mixed 
blessing. I expected it to be used constructively while recognizing that in 
the wrong hands it might be abused.” 

ASK US.
Why does heritage mean  
so much when it comes to  
the JCR?

Joelle: I truly see this as the real 
strength of the JCR and the Impact 
Factor – and Jevin has indicated 
this as well. The methodology 
and the principles by which we 
construct our database – how we 
index, how we put our subject 
categories together, the way we 
build Web of Science with great 
detail and consistent indexing – 
has been constant for 50 years, 
along with the fact that we are an 
independent organization, not a 
primary publisher, and we have 
human beings doing qualitative 
assessments in addition to 
quantitative assessments. This 
entire heritage is what’s made JCR 
a trusted source. It’s something 
that people really do look to as 
a standard. Of course, there are 
always people trying to improve 
it, and there is a lot of discussion 
within the industry about how it 
should be used. It is still looked 
at as a standard, and the list of 
journals in Web of Science and JCR 
is the list people want to be on.

Jim: I agree with everything 
Joelle has said, and I want to add 
that because the Journal Impact 
Factor is the original, the first, 
metric that describes the influence 
and importance of journals, its 
meaning over time has become 
utterly clear, and the methodology 
that we’re using to develop it also 
well known. So the community 
knows precisely what the Journal 
Impact Factor measures – there’s 
no doubt about it. This does not 
preclude the use of other metrics; 
the Journal Impact Factor stands 
as something that is universally 
known, historically over decades of 
time, and so it’s a starting point for 
many discussions about the value 
of a particular journal and the 
contents published in that journal.

Jim Testa, VP Editorial Development  
& Publisher Relations
Clarivate Analytics

https://youtu.be/psgt4zbzbOU
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Sixty years later, at the contemporary incarnation of the company Garfield founded, the effort to 
refine and deepen the evaluation of journals – and to see the evaluation appropriately applied – 
goes on. The JCR remains a valid and credible source for researchers and others looking to 
assess the impact of academic journals. 

Each year the scholarly community eagerly awaits the annual release of the JCR, and with the 
solution’s integration into the next generation of InCites™ platform, users can look beyond the 
global influence of a specific journal with new visualizations and analysis of Journal Impact 
Factors that directly link to article-level data for open, transparent analysis. 

One of the JCR’s best-known metrics, the Journal Impact Factor (JIF), is also one of the most 
controversial metrics in the community. The initial goal of the JCR was to assist librarians and 
administrators in cultivating library collections. Since then, JCR, and especially the JIF, have 
taken on a life of their own, beyond the control of Clarivate. Journal publishers, understandably, 
have been keenly interested in the Impact Factors of their respective titles, often featuring 
the metric in their advertising. Critics argue that the JIF has gained undue prominence and 
emphasis as a measurement, and even, in some cases, as a driver of editorial content in pursuit 
of a higher score.

When used properly, however, the JIF and the other metrics within JCR can provide a solid 
picture of a journal’s performance and place among its peers. 

DISCRETE TOOLS, INSIGHTFUL ANALYTICS
Clarivate InCites is the leading web-based research analytics platform enabling 
institutions to measure research output and impact, monitor trends, and benchmark 
performance against peers at the individual, departmental, and global levels. 
Customers can also view data on top research/researchers in Essential Science 
IndicatorsSM (ESI), the foremost solution for identifying the most influential individuals, 
institutions, regions, publications, and papers within a specific field of science. JCR fits 
perfectly into this innovative platform as the definitive tool for journal-level evaluation. 
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THE JOURNAL IMPACT FACTOR AND BEST PRACTICES
To create a tool used as long as the JCR, you must start at the beginning. Over the years, the 
database has been viewed in many formats, from microfiche to CD-ROM to the Web, evolving 
alongside the research community’s dissemination of research.

“In 2015, scholarly publishing is in flux with the advance of new peer 
review processes and new business models. The sources of scholarly 
influence and productivity are widening as BRIC nations (Brazil, Russia, 
India, and China) invest increasing amounts in R&D and produce 
larger percentages of the world’s research output. More information 
is available than ever, and more information is freely available in 
Institutional Repositories and Open Access journals. Unfortunately, 
this transformation has spurred the rise of some unethical publishing 
practices as the financial incentives have shifted from highest circulation 
to highest participation.

The authority, consistency, and reliability of the JCR and its star metric, 
the Journal Impact Factor, are more critical than ever when navigating 
these waters. While the JCR has gone through multiple formats for 
delivery, the core methodology on which it is built has remained intact.” 

Joelle Masciulli, Head of Research Discovery
Clarivate Analytics
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A manual, masterful process

The process of creating the JCR relies on the human mastery of big data computation.

Contents of the Web of Science are meticulously curated by a team of 16 full-time editors 
employed solely by Clarivate. They have no affiliations with any journals or publishers and, as 
such, are completely unbiased in the selection process. These editors have a combined total of 
150 years of experience and are fluent in the 12 main languages that are covered in the Web of 
Science. The journal selection process is precise, thorough, and ongoing, with journals added to 
and deleted from Web of Science throughout the year. Over the course of a year, our editorial 
staff reviews approximately 3,000-4,000 candidate journals; only 10-12 percent meet our 
rigorous standards for inclusion in Web of Science. To be included for coverage in the Web of 
Science and all of its component databases, candidate journals must pass a range of tests for 
timely publishing, novel content, and international diversity, among other criteria.

Concurrently with the Web of Science journal selection process, journal data is compiled for 
use in JCR’s citation aggregation. In the February to March JCR preproduction period, the 
editors verify complete indexing of the previous year’s JCR-related Web of Science editions, 
review and process document type changes and citation updates, and prepare the JCR system 
for the new year’s data. Production runs from March to June, involving the import of the new 
data, the complete review of journals and journal status, the unification of cited and citing data, 
the identification of new title variants, the calculation of JCR metrics, testing, and publication. 
Postproduction activities include tracking journals with incomplete data to include in the 
reload in September. This expert, painstaking process reflects our commitment to ensuring 
comprehensive coverage of the world’s most important and influential journals in Web of 
Science and JCR.

One thing to note about the way data is processed for the JCR is that citations are matched to 
the journal and volume, not to individual articles, so that where metadata is lacking, citations 
are not missed at the journal level.

Uniformity of judgment
and continuous  
monitoring of  

current content
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in the role; advance 

degrees; full-time job
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“By not insisting on matching citations to individual items, but rather 
to a journal title and year, the Journal Impact Factor is, in a sense, fault-
tolerant. It’s bypassed the difficulty of some mismatches in volume, 
pages, year, first author, etc., which might be introduced along the way 
by the publisher, author, editor, and yes, maybe even the indexer.”

The heart of the calculation

The Journal Impact Factor is a simple ratio between the citations per citable items in the most 
recent two-year period. It indicates the average (mean) number of citations per articles over 
a two-year time period. Specifically, the Journal Impact Factor is calculated by considering 
all citations in one year to a journal’s content published in the prior two years, divided by the 
number of substantive, scholarly items published in that journal in those same two years. 
The “substantive” content constituting the “citable items” refers to articles and conference 
proceedings that announce original work, along with review articles that summarize key 
research in a given area. 

Sample Calculation for Journal Impact Factor

Meanwhile, items that generally do not communicate substantial research findings – editorials, 
letters, news items, and meeting abstracts – are excluded from the calculation. A team 
overseeing bibliographic policy carefully manages document type assignments for Web of 
Science, which determines what is citable in the JCR.

By capturing all the citations recorded within its population of covered journals, Web of Science 
and the JCR can convey the collective judgment of the scientific community on the significance 
and utility of published work. After 60 years, and even with the advent of different metrics, 
citations retain a singular power. 

Evaluating journals correctly

“It should be noted that Journal Impact Factor is only a journal metric, 
meant to evaluate journals; it is not a paper metric, a person metric, nor 
is it an institutional metric.”
Specifically, authors, or those tasked with evaluating authors, sometimes misguidedly invoke 
the JIF of a given journal in which a paper has been published as a means of imparting a 
judgment on the given paper or author. This misinterpretation of data has also extended to 
the evaluation of institutions and academic departments. The JIF is a journal-level metric and 
should not be applied to specific papers, authors, or institutions.

Cites in 2013 to  2012  = 34778
items published in: 2011  = 37642

 Sum:  72420

Number of items  2012  = 869
published in: 2011  = 841

 Sum:  1710

 Cites to recent items 72420
Calculation    =    =  42.351
 Number of recent items 1710
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Clarivate has always specified and emphasized the proper application of the JIF as a general 
measure of a journal’s influence, rather than as a proxy or surrogate for the evaluation of 
authors or institutions. The JIF is but a single data point, which must be considered advisedly 
and in context, given that many factors influence rates at which individual papers in various 
disciplines are cited. 

Of course, authors make legitimate use of the JIF in targeting their manuscripts at high-impact 
journals. But subsequently letting the journal’s Impact Factor substitute as a measure of the 
paper itself, or the author, is not an appropriate application. JIF, as Clarivate maintains, should 
be used as just one component in a comprehensive, informed process of research evaluation. 

BEYOND THE JOURNAL IMPACT FACTOR

“While the formula for calculating the Impact Factor is simple and 
transparent and gets most of the research community’s attention, 
the Journal Citation Reports includes more than one metric. We offer 
short-, medium-, and long-term analysis of journal performance in the 
JCR. We have the Immediacy Index, the Five-year Impact Factor, and the 
Citing and Cited Half-lives. We have the Eigenfactor, which uses citation 
weighting based on the source of the citation. We also offer subject-level 
normalizations for all of these metrics.” 

ASK US.
What type of metrics would 
you recommend for newly 
launched titles that do not 
yet have the ability to receive 
an Impact Factor?

Joelle: The first thing you need to 
do is look at some of the earlier 
vital statistics for newly launched 
journals: your submissions, the 
health of your submissions and 
content pipeline, and the strength 
of your editorial board. Those are 
some of the key elements of a 
quality journal that often lead to a 
really strong citation performance 
that might then be recognized 
by the Web of Science evaluation 
team.

Also, after the first year of 
publication you can refer to the 
Immediacy Index, which is a metric 
based on citations in a given year 
to articles published in that same 
year, and that metric is available in 
the JCR as well.

https://youtu.be/XEWHY4E3Yhw
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Using JCR

When you look at JCR on the InCites platform, you can see a great deal of information: There 
are clickable metrics, revealing the calculations behind the figures; Open Access information on 
both journal profiles and filterable on the ranking pages; source articles lists for each title from 
2012 onwards; many different visual representations of data; and a great deal of flexibility in 
downloads and reporting.

Publishers and editors can use JCR to track their publications’ performance through the 
creation of custom journal lists and compare their journals to competitors’ journals directly in 
the interface. Librarians can also use the custom journal list capability to track their collections, 
as well as use the new metrics and tools to make decisions about new journals or track the 
performance of their collections. Data scientists can use the flexible downloads to dive deeper 
into the data and perform custom analyses. Researchers can evaluate journals for publication 
decisions, focusing on new publishing trends such as Open Access.

This year, JCR is introducing three new metrics: Journal Impact Factor Percentile, Percent 
Articles in Citable Items, and Normalized Eigenfactor.

JOURNAL IMPACT FACTOR PERCENTILE
The Journal Impact Factor Percentile is a brand-new, innovative journal metric that enables 
meaningful comparison of journals in different categories. With a normalized metric, one can 
compare journals among the many subdisciplines in Engineering, for example. Dr. Garfield 
himself has supported the creation of this type of metric*. Together with Dr. Garfield and Dr. 
Pudovkin, our analysts developed the Journal Impact Factor (JIF) Percentile, which takes the 
original concept of a normalized Impact Factor and presents it as a percentile. 

*  Pudovkin AI, Garfield E.  
“Rank-normalized impact factor: a 
way to compare journal performance 
across subject categories,” 
Proceedings of the 67th ASIS&T 
Annual Meeting, 41: 507-15, 2004.
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The JIF Percentile is the percentile of a journal’s Impact Factor in relation to that of other 
journals in the same category. It is measured on a scale of 0 to 100, where the higher the value, 
the higher the Impact Factor of the journal in relation to its peers. JIF Percentile allows for 
comparison of journals across different categories by providing a normalized score based on the 
rank of the JIF. 

It is calculated as (n – r + .5)/n where n = the number of journals in the category and r = the 
descending rank of the particular journal within that category.

Within the interface, the JIF Percentile can be found on the Rank table, along with the Rank in 
Category and Quartile information.

PERCENT ARTICLES IN CITABLE ITEMS
Just how many reviews does a non-review journal publish? JCR has tracked this information for 
years, and this new metric answers the question by calculating the proportion of articles in the 
total number of citable items for any given year.

In the example below, the Percent Articles in Citable Items would be:

828/862 x 100=96.06, or 96.06% of the output of this publication consists of articles (not 
reviews).

Citable Items

NEW!
The Average JIF Percentile 
launched this September and 
does just what it says: Provides 
a JIF Percentile calculation that 
averages JIF Percentile scores  
from each field in which a journal 
is indexed. 

The beauty of this average is that 
it allows for true cross-category 
analysis. Using the Average JIF 
Percentile value, you can easily 
put the standing of, for example, 
an engineering journal and a 
physics journal into clear context in 
comparison to one another. 

Within the interface, the Average 
JIF Percentile appears on the 
Key Indicators table of a journal’s 
profile, and can also be applied 
as a customizable indicator in the 
Journals by Rank data grid.
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EIGENFACTOR AND NORMALIZED EIGENFACTOR
Jevin West and his group, including colleagues Carl T. Bergstrom and Ted C. Bergstrom at the 
DataLab at University of Washington, have chosen to partner with Clarivate.

“One of the reasons that my lab partners with Clarivate and the JCR on 
these kinds of projects is that they are the gold standard for this kind of 
data. I myself have tried to put together data like this and it’s enormously 
hard – and Clarivate has been doing this for decades. Things they don’t 
brag about – things I would brag about if I were Clarivate – are their 
categories. Having these human-curated category systems is a really 
valuable asset for people doing research in this area, and the data itself, 
the collection of these citations and their curation, is a really valuable 
tool.”

Three main areas drive the DataLab’s work: 1) ranking nodes in large networks such as citation 
networks, 2) using the same sort of algorithms to map these systems to better understand 
innovation and the formation of ideas, and 3) using these metrics and maps to help scholars 
navigate these very complex knowledge landscapes. This latter effort involves things like 
recommendation engines, user interface improvements, and better visualization tools for 
scholars to understand the context of what they’re looking at.

The DataLab’s website 
contains the Eigenfactor 
information, as well as 
background on various 
projects on which the group 
is working. There are even 
newer projects not yet listed 
on the website, and interested 
parties are encouraged to 
follow the lab on Twitter® at 
@eigenfactor or follow Jevin 
West at @jevinwest.

Jevin West, Assistant Professor
University of Washington Information School

https://datalab.ischool.uw.edu
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The Lab’s work seeks to answer a variety of questions about users’ research analysis needs. 
Basically, the questions come down to “We have big data. What do we do with it?” Librarians 
need to manage collections with an eye on the budget, publishers need to promote their 
content, foundations need to know what their impact is and how to increase it, government 
agencies need to know how to allocate funding as well as measure and demonstrate their 
impact on society, and aggregators need to know how to best structure and organize their data. 

West acknowledged that a lot of people in the audience may have at least read a paper or 
attended a talk about the difference between Eigenfactor and Impact Factor. Journal Impact 
Factor is based on total citations and citation impact, whereas Eigenfactor shows journal 
relationships within a larger network.

The DataLab is most known for the Eigenfactor metrics, but research advances in network 
science give them a new set of tools that allow them to take into account the entire structure 
of the citation network. Akin to the algorithms used for Web searches, the DataLab uses those 
same sorts of algorithms to identify influential journals and articles.

“Our bread and butter in our Lab was developing metrics for journals, 
but we’ve spent the last couple of years developing similar metrics at the 
article level and at the author level as well.” 

The same idea underlies all the metrics: The Lab takes into account the source of the citations. 
It may take some adjustment to the algorithm to analyze at the author and article levels, but the 
principle remains the same. The Lab also uses these networks to auto-categorize the content.

The algorithm for the Eigenfactor is based on an iterative voting scheme, or a “random walk,” 
around the citation network, with the scores being based on the amount of time a user is likely 
to spend in a given journal in the network. 

West and his group have spent many years talking with users about their metrics, and what 
they have found is that people who don’t perform these types of analyses on a day-to-day basis 
have problems with the interpretation of the Eigenfactor score. The Lab has done formal and 
informal surveys with a wide variety of stakeholders and discovered that humans tend to not like 
fractional numbers – whole numbers are simpler to interpret.

The team tried a variety of solutions and came up with a simple normalization that allows the 
ordinal ranks to be exactly the same; there are no shifts in the relative rankings of the journals, 
and the ratios between any two journals do not change with this modification.

ASK US.
What is the time frame for 
the Normalized Eigenfactor: 
Immediate-, short-, or long-
term?

Jevin: The Normalized Eigenfactor 
doesn’t change with time scale. 
We use a five-year time window – 
the same window we use for the 
original Eigenfactor calculation 
and the Article Influence Score. 
This window was chosen after a 
lot of analysis of the citation data, 
similar to what Eugene Garfield 
did many decades ago. We looked 
at the time frame that captured 
the largest amount of the activity 
for all fields and all journals. That 
five-year window does not include 
self-citations to those journals. 
I wouldn’t necessarily say it’s 
medium-, short-, or even long-
term; it captures the window of 
citations we’re looking at. We could 
calculate it on a two-year window, 
and that would give you more 
of an immediate measure of the 
influence of a particular journal, 
but at this point, we use the five-
year window.
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Eigenfactor (left) vs. Normalized Eigenfactor 

In the example above, if a random walker were released on this network, the random walker 
would spend 0.091 percent of his or her time at Proceedings of the Royal Society B following the 
citations in the network for an infinite amount of time. Then if you look at the journal Ecology, 
you would see by the score that the random walker would spend a little less time at this journal. 
This is how comparisons with the Eigenfactor are made.

Looking at the Normalized Eigenfactor scores for the same journals, you will see it’s the same 
algorithm – the ranking is exactly the same. The only difference is that instead of multiplying 
the Eigenfactor Centrality Score by 100, the Normalized Eigenfactor is multiplied by a scalar, 
which is the number of journals in the field in that year. With this, the average journal in the full 
corpus of journals in the JCR would have a score of 1. So in this case, the Proceedings of the Royal 
Society B is 9.93 times as influential as the average journal in the full corpus. And if you add up 
all the journals’ scores for the entire JCR, the total score would equal the number of journals.

In usability studies, the consensus on interpretability has been almost unanimous. Some 
groups, such as physicists and computer scientists, still expressed a preference for the 
traditional Eigenfactor. The JCR displays both the Eigenfactor and the Normalized Eigenfactor, 
so everyone can use whichever metric they are more comfortable with. 

Eigenfactor = 100 x ECS

Normalized_Eigenfactor -  N  x ECS

N = number of journals in the JCR
The average EF score across all journals = 1
The total EF score for all journals = N
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Another benefit of the Normalized Eigenfactor is that, compared with the Eigenfactor, there are 
no deflationary issues; that is, when the corpus of journals grows, as it tends to do each year, the 
Eigenfactor score would go down, since the calculation always takes the average out of a base 
of 100. The Normalized Eigenfactor corrects for this deflationary issue because the calculation 
multiples the Eigenfactor Centrality Score by the number of journals in the full corpus. With this 
modification, the average score for journals is 1, and the total score of the sum of the journals is 
the number of journals in the corpus.

The Normalized Eigenfactor also complements the Article Influence Score better than the 
Eigenfactor Score does, because the Article Influence Score has always done this sort of 
normalization – except it’s doing it at the article rather than the journal level.

For example, if a journal has an Article Influence Score of 5, the average article in the journal 
is five times as influential as the average article in all journals in the JCR. Many times, the 
Normalized Eigenfactor will track the Article Influence Score on a graph because they 
complement each other. Where they diverge can indicate interesting things going on in the field 
at the time or changes at the journal (new editor, change in policy, etc.). 

The Normalized Eigenfactor will build an index that will correct for the different number of 
journals in each year, allowing users to compare scores from year to year.

Metrics are only as good as the data, and JCR is the leader in this category.

“The main reason we work with Clarivate and the JCR is the confidence 
we have in the data that they produce.”

FUTURE INNOVATIONS IN JOURNAL EVALUATION
What do you see as the next area of innovation for journal evaluation?

Joelle: I think that there is an increasing need – in my personal opinion – for a measure of 
not just how impactful a journal is but also a measure encompassing how ethical or how pure 
that journal’s process is: The integrity of their peer review or editorial staff, the methodologies 
that they are employing, etc. This is particularly needed with Open Access publishing models, 
but even in the traditional models, authors, subscribers, and other publishers can see the 
behavior patterns, or their reputation. I think a reputation type of metric would be a very strong 
complement to the impact- and interest-type indicators.

Jim: I think we’re going to continue to see proliferation of metrics revolving around articles 
and journals, but what I really would hope to see would be an integrated use of metrics with 
deep analysis by experts in the field to really understand the true value of the research in the 
particular journal or article, especially as it relates to the careers of individuals who publish in 
that journal or who are responsible for the article in question. The combination of metrics and 
human involvement in the analysis and evaluation of the research is very important.

Jevin: There are three areas of innovation that I hope to see realized over the next several years 
(hopefully before the next 40 years!). One of them is in combining these metrics with pricing 
information specifically for author-pay/Open Access journals. I see a nice market that could 
emerge given the closeness of the consumer and the producer of the information (the author) 
to the price. It’s never been that way before because the price has been separated; usually in 
the subscription-based model, the librarians were generally the pivotal persons for those kinds 
of decisions. Now that pricing information is right in front of the consumer and producer, I think 
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that’s going to create a new market for these sorts of things. The DataLab has an Open Access 
cost-effectiveness metric, but there will be others to come along, and I think this will be an 
interesting area.

The second area is developing a metric that really measures interdisciplinarity. We’ve come up 
with a solution that will be published later this year. This is a challenging project. I’ve actually 
been working on this since the beginning of the Eigenfactor project, and we hadn’t been able 
to come up with a great solution until now, which is good, but I think there will be further 
innovations in this space as well.

The third one is the ability to automatically categorize. Even though you can never replace 
the human involvement, we’ve worked on developing algorithms over the past several years 
auto-categorizing this kind of info. Now that we’ve had time to vet the algorithms in our 
research community, hopefully within the next year or so in our Lab we’ll be releasing these 
auto-categorization techniques as a way to complement the human categories that have been 
developed by the Clarivate team.
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