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Abstract 
This study takes a comprehensive approach toward the evaluation of scientific journals. The author argues that 
analyses measuring the impact of periodicals cannot be based on one single citation-based indicator, but that 
multiple methods should be used to capture the standing of a journal within the scientific community. Based on a 
set of 45 physics journals, multidimensional evaluation methods are described and applied. Different approaches 
are presented, which aim to highlight the journal in all its different roles within the whole process of scientific 
communication. Indicators and methods are grouped into five dimensions; namely journal output, journal 
content, journal perception, scientific communication and journal management. Furthermore, a lack of 
communication is addressed between bibliometric research, where new or newly named citation indicators 
emerge regularly, and applied journal evaluation, which is more or less limited to the Impact Factor. The need 
for standards involving multidimensional approaches is expressed. 

Introduction 
Citation measures alone do not capture all facets of a scientific journal; there are various other 
aspects that contribute to its standing in the research community. Although new publications 
focussing on journal evaluation are published almost daily, communication deficiencies seem 
to exist between bibliometric researchers on the one hand and the users of journal 
scientometrics on the other. Figure 1 shows the growth of publications22 and citations on 
journal evaluation of the last 30 years. While new or newly named indicators emerge 
regularly within the bibliometric community, in applied journal analyses evaluation methods 
 

 
Figure 1. Number of publications and citations of journal evaluation literature 1980 to 2009. 

                                                 
22 3,497 documents in SCI, SSCI, A&HCI and CPCI‐S published between 1980 and 2009 matching the following 
query:  ti=("impact  factor*"  or  (journal$  and  (evaluat*  or  analy*  or measur*  or  indicat*  or  cited  or  citing  or 
citation* or rank* or scientometr* or bibliometric* or informetric*))). 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are mostly limited to the Impact Factor (IF) (Garfield, 1972). That this indicator fails to 
represent a serial’s true impact, is shown by the IF of Act Cryst A: from 2007 to 2008 the 
journal experienced a 24-fold increase of its IF from 2.051 to 49.926. The abrupt rise was 
caused by one single article, which was cited 2,399 times in 2009. This example clarifies that 
one citation indicator is not able to depict the standing of journals within the scientific 
community but that a comprehensive evaluation should be multifaceted (Moed, 2010; 
Coleman 2007; Glänzel & Moed, 2002; Rousseau, 2002). Although the question has been 
raised as early as in 1996 (Glänzel, 1996), the need for standards is still urgent today. 

Methods and Results 
Five dimensions of journal evaluation are identified that contribute to a journal’s standing. 
These dimensions are journal output, journal content, journal perception, scientific 
communication and journal management23 (Haustein, 2010; Juchem, Schlögl & Stock, 2006; 
Grazia Colonia, 2002). They evaluate the journal within the whole process of scientific 
communication. 
In order to test different indicators for each of the five dimensions, a set of journals has to be 
defined. Since the majority of indicators does not apply normalization with regard to scientific 
disciplines, the selected periodicals should be similar in terms of publication and citation 
behavior. In order to define a narrow discipline, all references of publications authored by 
researchers from the Institute of Solid State Research (IFF) at Forschungszentrum Jülich from 
2004 to 2008 were analyzed to create a list of cited journals. To exclude multidisciplinary 
journals, the initial set was limited to periodicals filed exclusively under DDC subject group 
530 (Physics). Eventually, only titles covered by Web of Science (WoS) with local download 
statistics and a quorum of 15 citations by the IFF publications were chosen. The final set 
consists of 45 journals. All documents published in these journals between 2004 and 2008 are 
downloaded from WoS (Haustein, 2010). 
In the following, the five dimensions are described. Examples of multidimensional evaluation 
methods are given by applying indicators to the set of 45 journals. Journal maps are used to 
deliver insight into complex interrelations and give a multifaceted insight into the journal 
landscape. 

Journal Output 
Journal output evaluates the periodicals directly. It deals with the number and length of 
articles and issues, distribution of document types, number and age of references and 
internationality of contributing authors (Coleman, 2007; Bonnevie-Nebelong, 2006; Egghe, 
2001). A total of 168,109 documents is published in the 45 journal under analysis between 
2004 and 2008. The number of publications per journal ranges from 173 for Rev Mod Phys to 
25,983 (Appl Phys Let). Eleven different document types are present with Articles (76.2%) 
being predominant. The other types are Proceedings Papers (19.7%), Reviews (1.1%) and 
Editorial Material, Corrections, Letters, Biographical Items, News Items, Reprints, Book 
Reviews und Bibliographies. The distribution of document types differs on journal level. 
Distinct scopes can be revealed: Rep Prog Phys, Phys Rep and Rev Mod Phys can be 
classified as typical review journals, while Phys Today is the only journal publishing a 
noteworthy share of News Items. 
Analyzing the addresses of contributing authors provides information about the 
internationalization of a publication venue (Bonnevie-Nebelong, 2006). Figure 2 depicts a  
2-mode network of the journals and countries, which contribute together to at least half of the  

                                                 
23  The  title  of  the  fifth  dimension  has  recently  been  changed  from  journal  editing  to  journal management, 
because it represents the methods involved more accurately. 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Figure 2. Map of 45 journals and countries contributing strongest to journal output. 

periodical’s content. The network points out the central positions of American and German 
authors in this research area and reveals regional foci of Pramana (India), JETP Lett and Phys 
Solid State (Russia), which is affirmed by the analysis of the editorial board (table 2). 

Journal Content 
When evaluating scientific journals, their thematic contents should not be disregarded. 
Although it is not possible to rank journals by importance of their contents, it is highly 
informative to analyze and compare published topics. Periodicals can either cover a broad 
field and more general topics or focus on a specific area of research. Content analysis can 
reveal thematic specialties. Comparing content over time allows insight into the development 
of hot topics, shifts in emphasis or even the emergence of new research areas. 
There are different methods to analyze thematic content of scientific periodicals and none of 
them is perfect (Glänzel & Schubert, 2003). Analyzing journal content, one can rely on 
Knowledge Organization Systems (KOS), where content is assigned to controlled terms of a 
thesaurus or scientific fields by experts either on journal or on document level. The most 
commonly used journal-specific classification scheme is the one developed by the Institute for 
Scientific Information (ISI) to categorize periodicals covered in WoS. Journals can be 
assigned to one or more of currently 222 Subject Categories (thereof 173 in SCI) (Zhang et 
al., 2010; Rafols & Leydesdorff, 2009; Leydesdorff & Rafols, 2009; Pudovkin & Garfield, 
2002). The non-hierarchical classification is however criticized for its arbitrary structure and 
misclassifications. Boyack estimated that about half of the journals were assigned improperly 
(Rafols & Leydesdorff, 2009; Boyack, Klavans & Börner, 2005). 
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In 2008 the Australian Bureau of Statistics has taken up the daunting task to develop a 
comprehensive classification scheme for research evaluation (Butler, 2010). 20,712 
periodicals were assigned to a hierarchical scheme consisting of 22 top-level disciplines, 
involving a complex review process. 
The 45 journals are allocated to 17 different Fields of Research, including the top-level 
categories “Physical Sciences”, “Mathematical Sciences” and “Engineering” and subclasses 
of these and of “Chemical Sciences” and “Technology”. The Australian scheme divides the 
network of 45 journals into two separate components (fig. 3) containing 26 and 19 journals, 
respectively. The smaller cluster consists of journals classified exclusively under top-level 
divisions. This suggests, that it sums up more general physics journals. In the larger cluster 
only medium-level classes are represented with “Condensed Matter Physics” being the most 
frequently assigned. Hence, these 26 periodicals focus on more specialized areas of research. 
 

 
Figure 3. 2-mode network of journals and Fields of Research. 

Apart from classification on journal level, journal content can also be represented by terms 
used to index single articles. Indexing on document level can either be done by the author, 
professional indexers or automatically (Moens, 2000). Keywords describing published topics 
can be extracted from titles and abstracts. Bibliographic coupling and co-citation analysis 
compute content similarities based on mutual references or citing documents (Small, 1973; 
Kessler, 1963;). If compiling co-citations and bibliographic coupling data for the journals 
under analysis, similarity clusters can be computed. Figure 4 shows a layout visualized with 
VOSviewer (Waltman, Van Eck & Noyons, 2010). The 45 journals are grouped into five 
clusters, which can be labeled “Applied Physics”, “Condensed Matter”, “General Physics”, 
“Mathematical and Statistical Physics” and “Superconductivity”. 
As a recent study shows, tags assigned to journal articles by users of social bookmarking 
platforms (i.e. CiteULike) can be analyzed as an alternative indexing method, which differs 
significantly from the authors’ or indexers’ perspectives or automatically generated terms 
(Haustein, Peters & Terliesner, 2011). Hence, social tagging can be used to represents a new, 
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reader-specific view on journal content. Figure 4 shows the terms (preprocessed, e.g.  
 

 
Figure 4. Content similarity clusters based on bibliographic coupling and co-citations. 

stemmed) assigned by indexers at Inspec and users of CiteULike, Connotea and BibSonomy 
to 94 articles published in J Stat Mech visualized in word clouds (Haustein, Peters & 
Terliesner, 2011). Although some term overlap can be discovered for 38.3% of the 
documents, the clouds (including term frequency) show, that readers and information 
professionals emphasize different aspects of topics published in J Stat Mech. The differences 
may be caused by differing indexing purposes of readers and intermediaries. Lin et al. (2006) 
argue that users focus on the specific topics they are interested in, while professional indexers 
aim to cover all thematic facets of a document. This method can also reveal communication 
problems, if the readers perceive different aspects than the author intended to publish. 
 

Figure 4. Word clouds representing professional indexer and reader perspectives on  
94 articles published in J Stat Mech. 

Journal Perception 
While citation analysis only captures readers, who publish and thus cite, it fails to measure 
their influence elsewhere (Scanlan, 1987; Schlögl & Stock, 2004; Duy & Vaughan, 2006; 
Roick, 2006). A journals’ content can impact the development of new technology, teaching or 
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everyday worklife, which is not measured by citations. The importance of including the 
readers’ perspectives into journal evaluation has recently been emphasized (Gorraiz & 
Gumpenberger, 2010; Schlögl & Gorraiz, 2010; Rowlands & Nicholas, 2007; Brody, Harnad 
& Carr, 2006; Bollen et al., 2005; Darmoni, Roussel & Benichou, 2002). With the emergence 
of electronic publishing it became easier to evaluate the influence of periodicals on the whole 
readership. Click and download data of electronic articles can be analyzed to measure journal 
perception. Although quite a number of indicators have been introduced, which are based on 
usage statistics and calculated in analogy to citation measures, data aggregation is still 
problematic. Despite existing standards like COUNTER (Project COUNTER, 2008), local 
download statistics provided by the publishers are often incomparable and lack consistency 
(Lorenz, 2010; Baker & Read, 2008). 
Global usage data are generally wrapped in mystery by the publishers. Attempts have been 
made to gather global data. Projects like MESUR and by the UK Serials Group compute and 
compare usage to citation indicators but do not make the underlying statistics available 
(Bollen et al., 2008; Shepherd, 2007). SERUM is a new initiative, which aims to provide 
access to global usage data and create a Journal Citation Report based on download statistics. 
However, SERUM is currently nothing more but a “blue sky project”, which still needs to win 
over publishers and libraries to provide and manage the underlying data set (Gorraiz & 
Gumpenberger, 2010). Hence, usage statistics based on worldwide article downloads are not 
available. 
Due to these problems alternative, publisher independent ways to measure global readership 
are needed. The author proposes to estimate global journal usage by analyzing data from 
social bookmarking services. In analogy to download and click rates, usage can be indicated 
by the number of times an article is bookmarked. Platforms like CiteULike, Connotea and 
BibSonomy were developed specifically for researchers to store, search and share scientific 
articles on the web (Reher & Haustein, 2010). Thus, it is proposed to apply social 
bookmarking data to journal evaluation and examine the extent to which it can be used to 
describe reader perception. All bookmarks to the 168,109 documents published in the 45 
journals between 2004 and 2008 were downloaded from CiteULike, Connotea and 
BibSonomy. Haustein & Siebenlist (to be published) define four indicators based on social 
bookmarking data, which depict different aspect of journal usage. Figure 5 depicts Usage 
 

 
Figure 5. Usage Ratio and Usage Diffusion for all journals with an Usage Ratio above 0.05. 
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Ratio and Usage Diffusion for the 20 most read journals under analysis. Usage Ratio 
describes the share of publications per journal, which have been read (i.e. bookmarked at least 
once on any of the three platforms) in contrast to all documents published in the specific 
journal. The indicator is defined to range from 0 to 1, where 0 indicates no usage and 1 
meaning that all publications have been used at least once. As can be seen in figure 5, with 
63% of documents bookmarked Rev Mod Phys was the journal with the highest Usage Ratio. 
Each of the 45 journals was represented by at least one article in the bookmarking data. 
However, the distribution is highly skewed. The median value for Usage Ratio is 0.035. 
Usage Diffusion describes the absolute number of unique users. In total 2,441 users 
bookmarked 10,280 articles from the 45 journals. Usage Diffusion ranges from 3 (J Rheol) to 
820 for Phys Rev E and has a median of 52 (Haustein, 2011). Social bookmarking and other 
web 2.0 services are still in their infancy in STM, but are growing constantly so that usage 
data will become more reliable. Mendeley lists over 70 million scientific publications and 
800,000 users in March 2011. 

Scientific Communication 
Scientific communication refers to traditional citation analysis and has been intensively 
explored: a number of measures already exists but detailed comparisons and standardization 
are still needed (Bollen, 2009; Leydesdorff, 2009; Glänzel, 1996). To discover differences 
and similarities between methodologies, computed results of indicators are compared. Table 1 
gives the correlation values of nine different citation-based journal indicators. The IF 
represents the most popular method to rank scientific journals (Garfield, 1972). It is widely 
known outside the bibliometric community. Its limitations, problematic calculation and 
misuse have been discussed extensively (for example see Stock, 2009; Al-Awqati, 2007; 
Coleman, 2007; Glänzel & Moed, 2002; Seglen, 1997). The h-index was first applied to 
journal level by Braun, Glänzel and Schubert in 2005. Eigenfactor, Article Influence and 
SCImago Journal Rank (SJR) are indicators based on the influence weight indicator 
developed by Pinski and Narin (1976). Calculations rely on iterative ranking processes which 
take the weight of the citations into account. Eigenfactor, which computes the absolute impact 
and thus favors large periodicals, and Article Influence, which normalizes by number of 
publications (West, Bergstrom & Bergstrom, 2010a; Bergstrom, 2007) were introduced by 
Thomson Reuters to compliment conventional citation indicators of the JCR. Scopus adopted 
SJR and source normalized impact per paper (SNIP) to reflect journal influence. SJR is, 
similar to Article Influence, another eigenvector-based citation-publication ratio, which limits 
self-citation and normalizes by references of the citing journals (González-Pereira, Guerrero-
Bote & Moya-Anegón, 2010). Opposed to normalization on the cited side, Zitt and others 
introduced the Audience Factor to normalize by number of references of the citing source 
journals (Zitt, 2010; Zitt & Small, 2008; Zitt, Ramanana-Rahary & Bassecoulard, 2005). 
Other than cited-side approaches, methods which normalize on the citing side do not depend 
on the somewhat arbitrary definitions of scientific fields by classification systems. 
Discrepancies in communication behaviour are rather normalized at the citing source, where 
they are caused (Zitt, Ramanana-Rahary & Bassecoulard, 2005; Waltman & van Eck, 2010). 
SNIP also aims to compensate for differences of discipline-specific citation characteristics by 
number of references on the article rather than on the journal level (Moed, 2010). Although 
the basic idea of normalization is acknowledged, methods of calculation of SNIP have been 
criticized by Leydesdorff & Opthof (2010). They introduce a quasi Impact Factor, which 
counts the number of received citations fractionally in terms of the number of references of 
the citing article (Leydesdorff & Opthof, 2010; Leydesdorff & Bornmann, 2011). Although 
this fractionally counted quasi Impact Factor manages to adjust citation differences between 
fields to some extent, normalization is not reached completely, suggesting that there are other 
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differences in the communication processes of scientific fields besides the length of reference 
lists (Leydesdorff & Bornmann, 2011). Additionally, mean source normalized citation score 
(MSNCS) corrects for citation age (Waltman & van Eck, 2010). So basically, SNIP, fractional 
quasi IF and MSNSC apply the same ideas of normalization. Still these indicators produce 
different results, as can be seen in table 1. 
Table 1. Spearman rank order ρ and Pearson correlation r of nine citation indicators computed 

for 45 solid state physics journals. 

Spearman 
 
Pearson 

IF h-
index SJRa SNIP 

fract. 
quasi- 

IFb 
Eigen-
factor 

Article 
Influence 

share of 
highly 
cited 

MSNCS 

IF  .614** .747** .509** .821** .500** .925** .870** .873** 

h-index .201  .506** .412** .713** .887** .545** .713** .603** 

SJRa .900** .218  .638** .731** .364* .683** .815** .818** 

SNIP .983** .207 .942**  .701** .285 .439** .625** .715** 
fract.  
quasi-IFb .577** .475** .712** .666**  .544** .794** .874** .924** 

Eigenfactor .015 .796** .013 -.005 .051  .452** .533** .470** 
Article 
Influence .754** .392** .868** .821** .962** .024  .844** .812** 
share of 
highly cited .562** .596** .612** .600** .910** .158 .859**  .826** 

MSNCS .974** .254 .959** .990** .717** .020 .866** .657**  
a calculations based on 44 journals (SJR not available for Phys Today) 
b calculations based on 42 journals (fractional IF not available for EPL, Hyperfine Interact and J Phys A) 
** correlation is significant at the 0.01 level (2-tailed) 
* correlation is significant at the 0.05 level (2-tailed) 

 
The correlations between the nine journal indicators in table 1 are based on data of the 45 
periodicals under analysis. The lower half of the matrix displays Pearson’s correlation 
coefficient r and the upper half lists the results of Spearman’s rank order correlation ρ for 
each of the indicator pairs. Pearson’s r calculates the differences between two sets of values, 
while Spearman analyzes changes in rank order. In general, very high Pearson values are 
found between IF, SJR, SNIP, MSNCS and Article Influence, while h-index (Braun, Glänzel 
& Schubert, 2005) and Eigenfactor values seem to differ. This is due to the dependence on 
size of the latter two indicators (West, Bergstrom & Bergstrom, 2010a), while IF, SJR, SNIP, 
MSNCS and Article Influence are size-independent measures. A different picture presents 
itself, when correlations are calculated across rank orders. 
According to Pearson’s r, evaluations of journals based on SNIP and IF are very similar 
(r=0.983). The same is true for SNIP and MSNCS, where r=0.990 (table 1). The Spearman 
correlation however reveals that there are differences in the ranking order of the journals 
created by the different indicators. For SNIP and IF ρ=0.509 and for SNIP and MSNCS 
ρ=0.715. Although IF and SNIP identify the same four journals as top 4, 88.9% of the ranks 
differ. Only 2 out of 45 journals are ranked identically by SNIP and MSNCS. Due to less 
extreme differences in rank order, Spearman correlation is still higher for the latter. The 
median rank order difference is 5, while it is 9 comparing SNIP and IF. This shows that, even 
if two indicators produce similar results according to Pearson’s correlation coefficient, there 
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can be huge differences with significant effects especially on single journals (West, 
Bergstrom & Bergstrom, 2010b). For example, Phys Today is ranked fifth and sixth according 
to IF and MSNCS but places 41st, if ranked by SNIP. 

Journal Management 
A serial’s editorial policy, review process and pricing are examined in the dimension of 
journal management. Since the editorial board functions as a gatekeeper of the journal and 
tries to keep it a qualified publication venue, its composition and the quality of the applied 
review process have to be considered (Alberts, Hanson & Kelner, 2008; Schlögl & Petschnig, 
2005; Braun, 2004; Nisonger, 2002). Table 2 evaluates the internationality of the editorial 
board. It is defined as the percentage of editors that are affiliated with institutions outside the 
country of publication (Nisonger, 2002). The five journals with the lowest internationality can 
be regarded as national with only editors from one or two countries (Braun, 2004). 
Internationality can also be measured by the absolute number of represented countries, which 
was highest for J Stat Mech with 21 different nations represented by 104 members in the 
editorial board. 

Table 2. Editorial board characteristics for journals with the five highest and lowest 
values of internationality of the editorial board 

Rank Journal Country of 
publication 

Number of 
countries 

Number 
of editors 

Editor-
publication 

ratio 

Internationality 
of editorial 

board 
1 NUCL INSTRUM 

METH B NLD 15 22 0.02 100% 

2 ACT CRYST A DNK 13 20 0.28 100% 
3 ACT CRYST B DNK 13 21 0.24 100% 
4 PHYSICA C NLD 6 8 0.02 100% 
5 J RHEOL GBR 5 14 0.21 100% 

median values  10 26 0.06 79.4% 
40 PHYS FLUIDS USA 2 9 0.02 11.1% 
41 ANN PHYS DEU 2 11 0.20 9.1% 
42 PRAMANA IND 2 28 0.11 3.6% 
43 JETP LETT RUS 1 15 0.05 0% 
44 PHYS SOLID STATE RUS 1 21 0.06 0% 

Phys Today is excluded from this analysis, since it does not state the composition of the editorial board. 
 
All of the 45 journals apply peer review. Time from submission or acceptance to publication 
provides information about the up-to-dateness of published contents. Acceptance or rejection 
rates reflect the possibility of the editorial board to choose from a variety of submissions. 
However, these data cannot be easily determined. The correction rates give the share of errata, 
which are published in case content needs to be corrected after publication. Thus, the 
correction rate can provide information about the thoroughness of the applied review process. 
It is highest for Phys Rep (3.52%). Out of the 12 corrections published in this venue, 7 were 
with regards to content and five corrected for technically induced misprints. Cost-
performance ratios can be calculated when comparing the subscription price with the number 
of papers, received citations or usage data. Another crucial piece of information about the 
standing of a journal within a research field can be its publication history and tradition. 
Median age of the analyzed journals is 47, it ranges from 6 (Soft Matter) to 221 (Ann Phys). 
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Discussion and Conclusions 
Scientometric evaluation of journals suffers from a lack of transparency caused by an 
overload of new methods or old methods labelled by new indicator names. Users of such 
methods seem to be overwhelmed with the constantly growing number of indicators, so that 
they restrict the evaluation of scientific journals to the well-known and easily accessible but 
flawed IF. This study has taken a first step into the direction of making journal evaluation 
more transparent. Journal indicators and methods of analysis are grouped in five dimensions, 
which evaluate the journal from different perspectives in all its roles within the entire process 
of scientific communication. 
Future research needs to focus on finding a way to close the gap of communication between 
bibliometric researchers and users to make evaluation methods more transparent and to 
further develop journal rankings to what they were initially meant for: helping users, i.e. 
readers, librarians and authors, to select the most suitable sources of information and 
appropriate venues for publication. 
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