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Abstract
OpenAlex is a freely available bibliographic database that can be used for bibliometric 
studies. In this study, we compared certain field-normalized citation scores (NCS) from 
OpenAlex with those from three commercial databases (Web of Science, Scopus, and 
Dimensions). We were interested in the question whether the NCS from OpenAlex are 
comparable to those from the commercial databases and can be alternatively used in evalu-
ative bibliometrics. The NCS have been calculated for nearly 335,000 papers published by 
48 German universities in four main subject areas between 2013 and 2017. We found vary-
ing but overall strong agreement between the scores according to Lin’s concordance corre-
lation coefficient. Separating the publication set along the single universities and moreover 
along the four main subject areas involved revealed significant differences at the level of 
single papers but also gave indications on how to possibly mitigate outlier cases. We calcu-
lated mean normalized citation scores for the 48 universities and found that the agreements 
across different databases are low. On the one hand, the results suggest that comparisons 
of universities using NCS across different databases should be avoided. On the other hand, 
the difference of the concordance correlation coefficients at paper and university level is a 
good example for the problem of ecological fallacy in bibliometrics: The mean impact is 
not representative for the single papers’ impact in the set.
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Introduction

Research evaluation using bibliometric methods is frequently based on commercial biblio-
graphic databases that have similar approaches to select journals for including papers in the 
database and to ensure the quality of included papers: Web of Science (WoS) and Scopus 
(Baas et  al., 2020; Birkle et  al., 2020). Dimensions is another commercial bibliographic 
database that provides an alternative to WoS and Scopus including many more publications 
(Herzog et al., 2020). With the emergence of Microsoft Academic Graph (MAG) in 2015, 
a free bibliographic database with an outstanding coverage (Sinha et al., 2015; Wang et al., 
2020) emerged. Since Microsoft decided to discontinue MAG, the successor database  
OpenAlex was started by Priem, Piwowar, and Orr (2022). With the many databases that 
are available in principle for research evaluation purposes, the question arose whether all 
databases come to similar results in a certain research evaluation situation. It is especially 
interesting to know whether the results from the freely available database form a good 
alternative to the commercial databases.

In a previous case study, Scheidsteger, Haunschild, Hug, and Bornmann (2018) ana-
lyzed the publications of a computer science institute with a well-maintained publication 
list. They chose a bibliometric standard citation impact indicator (in the area of field-nor-
malized indicators) and tested whether the indicator scores are similar across two differ-
ent databases. Thus, they investigated the convergent validity of field-normalized indicator 
scores that have been generated based on MAG and WoS data. The results were encourag-
ing (i.e., the values were in a good agreement) and motivated the present study with a sig-
nificantly enlarged publication set from 48 German universities that cover a broad range of 
subject areas (and not only computer science, as in the first case study).

In this follow-up study of the case study by Scheidsteger  et al. (2018), we leave the 
field of computer science and are instead interested in the convergent validity of field-nor-
malized scores from different databases across different scientific fields. Field-normalized 
citation scores were calculated based on data from four different databases – three com-
mercial databases and OpenAlex. We used a fixed common set of matching publications 
with a high accuracy of affiliation assignments: Do we receive the same or similar field-
normalized scores when the same indicator is used or not? If we receive similar scores, one 
could question the praxis of using commercial databases in institutional research evalua-
tion instead of a free database. We also investigated whether the similarity of scores differs 
between main scientific subject areas such as natural and social sciences.

Similarities and differences of literature databases

After the launch of Scopus in 2004 as the first serious competitor to WoS, some compari-
sons of WoS and Scopus have been published on a small scale with a focus on differences 
in the citation-based ranking of research units. Torres-Salinas et al. (2009) analyzed the 50 
departments of Health Science at the University of Navarra (Spain) and found 14% more 
citations in Scopus than in WoS, but the rankings were similar. In a comparative study of 
WoS and Scopus in the field of information science, Meho and Sugimoto (2009) found 
significant differences in the ranking of research units up to the institutional level but not 
on the country level.

Stahlschmidt and Stephen (2019) took a more comprehensive view on publications from 
2009 to 2015 indexed in both databases. The authors grouped the papers according to their 
second-level Organisation for Economic Co-operation and Development (OECD) subject 
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categories assigned in the databases. They calculated excellence rates (shares of papers 
that belong to the 10% most frequently cited papers within their subject category and pub-
lication year) for the different sectors of the German science system. Their main results 
were three-fold: (1) Almost all entities had a higher citation-based impact in Scopus than in 
WoS, including the German universities. (2) There is a citation impact bias in WoS towards 
basic research and a bias in Scopus towards applied research. (3) The relative ranking of 
the sectors of the German science system changed only marginally.

In 2015, a new bibliographic database was launched in addition to WoS and Scopus: 
Microsoft Academic Graph (MAG) came with an outstandingly high coverage of (scien-
tific) documents. One of its most attractive properties was that it was free to use. This trig-
gered a series of comparative evaluations with the other databases, e.g., (Purnell, 2022; 
Visser et al., 2021), of which Huang et al. (2020) is the most relevant study with respect to 
our institutional focus. The authors compared university rankings performed in WoS, Sco-
pus, and MAG that were built on affiliation data and found significant differences between 
the databases. With respect to MAG, the differences seem to stem mainly from the very 
much broader coverage but also a significant lack of complete affiliation data.

The emergence of Dimensions (in 2018) as a more recent serious commercial competi-
tor to WoS and Scopus sparked another round of database assessments and comparisons. 
Orduña-Malea and Delgado-López-Cózar (2018) found that Dimensions shows similar 
metrics as Scopus but has a higher coverage. This was underlined by the comparison of 
all three databases by Stahlschmidt and Stephen (2022), who used matching publications 
between 2016 and 2018. They found similar values for citation-based indicators and a sim-
ilar focus on applied research areas in Dimensions and Scopus as opposed to the more 
basic research-oriented content in WoS with lower citation-based impact in their respective 
exclusive content.

MAG’s successor OpenAlex, one of the databases used in this study, inherited nearly 
all of MAG’s publications (except patents) and their metadata (Scheidsteger & Haunschild, 
2023). OpenAlex also makes the metadata and the software used to index and classify 
publications openly available. Significant differences between the databases concern the 
assignment of document types and of (subject) concepts to publications. The OpenAlex 
concepts are the counterparts to the Fields of Study in MAG. We found some compara-
tive studies involving OpenAlex that focused on coverage or metadata accuracy and com-
pleteness (Céspedes et  al., 2025; Ortega & Delgado-Quirós, 2024; Turgel & Chernova, 
2024) but only one very recent study about citation-based comparisons: Thelwall and Jiang 
(2025) calculated and compared different citation-based indicators in OpenAlex and Sco-
pus against two gold standards – one of them derived from expert scores in the UK Refer-
ence Excellence Framework of 2021. They found that a certain OpenAlex based citation 
indicator performs best if also information from Scopus (its finer grained document type 
classification) is used. They overall concluded that “OpenAlex is suitable for citation anal-
ysis in most fields”.

WoS, Scopus, Dimensions, and OpenAlex use different ways of defining their indexed 
publications and therefore have different coverages. WoS is most restrictive in selecting 
“key journals” for each discipline to cover their scientific core (Birkleet al., 2020). Scopus 
aimed at becoming one of the largest curated bibliographic abstract and citation databases 
and therefore has many more journals indexed than WoS (Baas et  al., 2020). However, 
since the expansion of WoS by the Emerging Sources Citation Index (Clarivate, 2025), 
the difference between WoS and Scopus in terms of number of journals has been decreas-
ing. Dimensions takes an “inclusive” approach and indexes the widest possible range of 
contents and provides users with filters to narrow the publications down to suitable sets 
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according to their own needs (Herzog et al., 2020). OpenAlex has incorporated with MAG 
the largest available bibliographic database at that time. OpenAlex is constantly expanding 
its corpus by pulling research output from registry agencies like Crossref and DataCite or 
from institutional and national repositories (OpenAlex, 2025; Priem et al.,2022).

In bibliometrics, the databases are mainly used for citation analyses in performance 
measurements. Since the coverages of publications in WoS, Scopus, Dimensions, and  
OpenAlex are different, differences in citation counts can be expected, in particular 
“greater coverage not only increases the included publications of any entities to be ana-
lyzed, but also increases the overall coverage and therefore alters the environment for any 
citation-based evaluation of scientific impact of the entities. Further, the changes in the 
overall coverage and in the coverage of an entity’s publications might not be equivalent, 
but might result in either beneficial or adverse effects for the analysed entities” (Stahls-
chmidt & Stephen, 2019, p. 1699). In the interpretation of citation impact scores for scien-
tists or institutions, one should have in mind that they depend on the database used.

Three properties of publications can lead to differences in citation impact measurements 
between the databases (besides their coverage): the publication year, the document type, 
and the subject classification. The latter both play the most important role for the defini-
tion of reference sets for the calculation of field-normalized impact indicators. The four 
databases use their own disciplinary classifications: WoS and Scopus  assign journals to 
subjects; Dimensions and OpenAlex classify each item using machine learning algorithms. 
The algorithms solve issues with the treatment of multidisciplinary journals in journal-
based assignments.

The differences between the databases (coverage, document type, subject classification) 
may have “important implications for the set of documents against which a publication is 
normalized and compared in the context of each database” (Stahlschmidt & Stephen, 2022, 
p. 2415). This study is intended to empirically analyze how meaningful the implications 
are in research evaluation practice. We used a dataset of 48 German universities and com-
pared their field-normalized citation impact scores calculated with four different databases.

Data and methods

Selection of data sources

We used the three commercial databases Web of Science, Scopus, and Dimensions and 
the free database OpenAlex as sources of bibliometric data. The WoS data used were 
retrieved from an in-house WoS database developed and maintained by the Max Planck 
Digital Library and derived from the Science Citation Index Expanded (SCI-E), Social Sci-
ences Citation Index (SSCI), and  Arts and Humanities Citation Index (AHCI) provided 
by Clarivate (Philadelphia, Pennsylvania, USA). The database contains disambiguated and 
unified address information for German research institutes and universities developed by 
the  I2SoS Bibliometrics Team at the University of Bielefeld1 and provided by the German 
“Kompetenznetzwerk Bibliometrie” (KB funded by the BMBF via grant 16WIK2101A, 
Competence Centre for Bibliometrics2). The Scopus data derived from Elsevier were 

1 https:// www. uni- biele feld. de/ einri chtun gen/ i2sos/ bibli ometr ie/ index. xml
2 http:// www. bibli ometr ie. info

https://www.uni-bielefeld.de/einrichtungen/i2sos/bibliometrie/index.xml
http://www.bibliometrie.info
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also provided by the KB. The WoS data was released in October 2021 and the Scopus 
data in April 2021. From Dimensions, we used a data dump from January 2022 and from  
OpenAlex, a snapshot from February 2022.

Field‑normalized citation scores

For the comparison of the field-normalized scores across the four databases, we used 
the normalized citation score (NCS; Waltman et  al., 2011). It is one of the most popu-
lar approaches to field-normalize citation counts (van Wijk & Costas-Comesaña, 2012). In 
principle, any other field-normalized indicator could have been used in this study such as 
percentiles (Bornmann & Williams, 2020). Although the NCS is widely used in research 
evaluation, it has been criticized because it is susceptible to outliers. We decided to use the 
indicator in this study, because the alternatives are also criticized, and we did not expect 
different results based on other field-normalized indicators.

The NCS is calculated as follows: The citation count of each paper is divided by the 
average citation count of similar papers (i.e., the reference set). Similar papers are defined 
as papers from the same field, publication year, and document type. The NCS is formally 
defined as

with c
i
 denoting the citation count of a focal paper i and e

i
 denoting the average citation 

rate of a reference set of similar papers (Lundberg, 2007; Rehn et al., 2007). In many cases, 
papers in the databases are assigned not only to one but to multiple fields. In this case, we 
calculated several NCS values for each paper. To obtain a single NCS for each paper, the 
multiple NCS values were averaged (Haunschild & Bornmann, 2016).

As an aggregated citation impact indicator, we also used the mean normalized citation 
score (MNCS) (Waltman et al., 2011), defined as the average over the NCS values of a spe-
cific research unit, here, a university.

Subject classifications

The expected citation rates for the NCS were calculated based on the different field catego-
rization schemes used in the four databases. In WoS (Birkle et al., 2020) and Scopus (Baas 
et al., 2020), journals are intellectually assigned to 255 WoS Subject Categories (WoSSC) 
and 335 All Science Journal Classification Codes (ASJC), respectively. In the other two 
databases, subjects are assigned paper-based using different taxonomies and machine 
learning algorithms. Dimensions (Herzog et al., 2020) has a two-level hierarchy of Fields 
of Research with 22 main categories and 154 subcategories. OpenAlex has a six-level hier-
archy of concepts with 19 top-level categories and 284 second-level categories (Scheidste-
ger & Haunschild, 2023). In the case of Dimensions and OpenAlex, we used the second-
level categories for the field-normalization because of their similar granularity compared 
to the journal-based schemes. Based on the different field categorization schemes in the 
databases, we received two groups of NCS values: (1) scores from a journal-based classifi-
cation with NCS_WoS and NCS_Scopus, and (2) scores from a paper-based classification 
with NCS_Dimensions and NCS_OpenAlex.

(1)NCS
i
=

c
i

e
i
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If a publication lacks a subject classification it is excluded from the calculation of the 
expected citation rates for the NCS. In WoS and Scopus, only less than 0.0l% of the publi-
cations between 2013 and 2017 do not have a subject category assignment. In OpenAlex, 
however, 31.5% of these publications have no (second-level) concept. If we only consider 
the most relevant document type journal-article (see next section), this percentage goes 
down to 14.6%.

Document types

The expected citation rates for the NCS were also calculated based on different document 
types in the four databases: In WoS and Scopus, all items between 2013 and 2017 have a 
document type assigned, but in OpenAlex, 40.2% of the items do not have a document type 
and are therefore not included in the calculation of the expected citation rates for the NCS. 
Several document types that were treated separately in WoS and Scopus are grouped under 
one document type in Dimensions and OpenAlex. For example, the never cited reply by 
Rychik (2015) is assigned to the document type Letter in WoS and Scopus, but in Dimen-
sions and OpenAlex, it has the document type Article. Another example is the never cited 
paper by Edwards (2015): WoS classified it as Editorial Material and Scopus as a Short 
Survey whereas both Dimensions and OpenAlex label it as Article. We expect that such 
– usually poorly cited items – decrease expected (field-specific) citation rates and thereby 
increase NCS values for the document type Article in Dimensions and OpenAlex as com-
pared to WoS and Scopus.

Publication set

For the comparison of NCS values in this study, it was necessary to have the same insti-
tutional publication set from each database. To reach this goal, we started with the WoS 
database since we have disambiguated publication data for German universities on a high 
quality level. We focused on the publication years from 2013 to 2017 (to have citation 
windows of at least five years), and the document types Article and Review (i.e., only sub-
stantial publications). We only considered papers in the following OECD subject areas: 
Natural sciences, Engineering, Medicine, and Social Sciences. Subject areas defined by the 
OECD are broad areas that combine several WoS subject categories. In the remaining sub-
ject areas (such as Arts and Humanities), the use of bibliometrics is questionable because 
the coverage of the literature in the databases is mainly not given.

We restricted the publications only to those with DOIs. This focus simplified the col-
lection of a common dataset across the four databases and missed only at most 4% of the 
initial dataset in each publication year. In order to have reliable data across the publication 
years, we chose the 48 German universities that published more than 3000 papers in total 
between 2013 and 2017. The final WoS dataset consisted of 363,020 publications, which 
were successively matched with the other databases by retaining only available and unique 
DOIs in the respective database. The match of the WoS data with data from the other data-
bases using DOIs resulted in a common dataset of 334,511 papers. If a paper is assigned 
to at least one WoSSC associated with one of the four OECD subject areas, it is said to 
be assigned to that subject area. In total, there are 394,660 distinct assignments to OECD 
subject areas in the common dataset. In all databases, citations were counted until the end 
of 2020.



Scientometrics 

Of the common dataset, only publications could be considered in the comparisons of 
NCS values for which a second-level classification had been assigned in Dimensions and 
OpenAlex (see above). Furthermore, we restricted the dataset to the papers that have at 
least 10 documents with a mean citation count of at least 1.0 in their reference set as pro-
posed by Haunschild et al. (2016) to have reliable reference sets for calculating the NCS. 
These restrictions led to the publication numbers for this study as shown in Table 1.

The gap between Scopus and Dimensions in Table 1 is mainly caused by missing sub-
ject classifications. In Dimensions, 17,084 of 334,511 DOIs (5.1%) were lacking second-
level Fields of Research; in OpenAlex, 22,983 DOIs (6.9%) did not have a second-level 
concept.

Mutual comparisons of databases

With four databases, we could perform six comparisons of NCS values. In the empirical 
analysis, we either looked at all publications at once or at each university separately. As 
statistical key figures to assess the similarity between two databases, we used two types 
of correlation coefficients that were also used by Scheidsteger et al. (2018): i) Spearman’s 
rank correlation coefficient r_s (applicable to monotonous relations), and ii) Lin’s concord-
ance correlation coefficient r_ccc (Lin, 1989, 2000; Liu, 2016).

Spearman’s r_s is a non-parametric statistic that measures the strength and direction of 
the monotonic relationship between two variables based on the ranked ordering of the data. 
It assesses whether an increase in one variable tends to be associated with an increase or 
decrease in another variable, without making any assumptions about the linearity of the 
relationship or the distribution of the data. In contrast, Lin’s r_ccc evaluates the agreement 
between two continuous measurements by assessing both precision (the closeness of the 
data points to the fitted line) and accuracy (the closeness of the fitted line to the line of per-
fect concordance at 45 degrees).

Lin’s coefficient quantifies how closely the observed values conform to the line of per-
fect agreement, thereby combining measures of correlation and bias correction. While 
Spearman’s coefficient is sensitive to consistent but non-linear relationships and is suit-
able for ordinal data or data with outliers, Lin’s r_ccc is specifically designed to assess the 
degree to which pairs of observations fall on the line of perfect agreement, making it more 
appropriate for evaluating the interchangeability of measurement methods such as the field-
normalized measure of citation impact.

Table 1  Number and percentage 
of publications (within the 
common set of 334,511 DOIs) in 
the four databases suited for the 
calculation of field-normalized 
citation scores

Database # Publications % Publications

WoS 334,385 99.96
Scopus 334,227 99.92
Dimensions 316,866 94.73
OpenAlex 309,716 92.59
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Results

Results at the level of individual papers

Table 2 shows Spearman’s r_s for the six comparisons between the databases (and the 
number of publications considered). The consistently high r_s of at least 0.88 demon-
strate high correlations (Cohen, 1988) between NCS values from the databases.

Table 3 displays Lin’s r_ccc for the comparisons together with the associated confi-
dence intervals (confidence level 95%). According to Koch and Spörl (2007), values of 
r_ccc between 0.8 and 1.0 mean an almost complete agreement, which is only reached 
by the comparisons of Dimensions with OpenAlex and Scopus, respectively. The other 
comparisons reach values between 0.6 and 0.8, pointing to a strong agreement.

Scatterplots allow graphical assessments of comparisons between NCS values from 
different databases in more detail than a correlation coefficient. As an example, Fig. 1 
shows a scatterplot for the comparison of Scopus with WoS including the outcomes of 
a linear regression and the correlation coefficients. We present the scatterplot for only 
one comparison in the main text, since the scatterplots for the other comparisons are 
very similar (the other comparisons can be found in the Appendix as Figs. 13, 14, 15, 
16,  and 17). The overall tendency to higher NCS values in Scopus compared to WoS 
obviously–according to Eq. 1–stems from a broader inclusion of less highly-cited papers 
in the Scopus reference sets: For the document type Article (that is dominant in the 
common dataset: 94% in WoS; 92% in Scopus), we found a reduction of the overall 
average citation rate from 14.8 in WoS to 12.9 in Scopus for the period 2013 to 2017. 
For the document type Review (with a share in the common dataset of over 6% in both 
databases), we found a reduction by one third from 35.5 for WoS to 23.7 for Scopus. 
Figure 1 also reveals that in the realm of higher NCS values, there are many papers with 
a strong discrepancy in terms of their NCS values in the respective databases displayed 
by a strong deviation from the regression line.

In order to assess the robustness of the results in Table 2 and Table 3, we compared 
the correlation coefficients for the datasets including all publications against the whole 
set excluding those papers with NCS values among the top 1% in either database. We 

Table 2  Spearman’s r_s (below 
the diagonal) with respect to 
NCS values from four databases 
and numbers of publications 
considered (above the diagonal)

Database WoS Scopus Dimensions OpenAlex

WoS 1 334,135 316,809 309,647
Scopus 0.931 1 316,672 309,504
Dimensions 0.884 0.886 1 294,811
OpenAlex 0.882 0.884 0.912 1

Table 3  Lin’s r_ccc (below the diagonal) together with the respective confidence intervals (above the diago-
nal) with respect to NCS values from four databases (r_ccc values higher than 0.8 are printed in bold)

Database WoS Scopus Dimensions OpenAlex

WoS 1 [0.7567;0.7591] [0.7703; 0.7723] [0.6769; 0.6793]
Scopus 0.758 1 [0.8537; 0.8555] [0.7842; 0.7866]
Dimensions 0.771 0.855 1 [0.8756; 0.8772]
OpenAlex 0.678 0.785 0.876 1
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analyzed the robustness of the results, since we observed stronger deviations between 
the databases at higher NCS values (see Fig. 1). After the removal of the top 1% papers, 
Spearman’s r_s values remain very similar: Since the decrease is less than 0.005, the 
results are not shown. The changes in Lin’s r_ccc values are shown in Table 4.

All changes in the coefficients are statistically significant (the confidence intervals do 
not overlap for the coefficients including and excluding the top 1% papers), but the effect 
sizes of the changes are small. Lin’s r_ccc increases by 0.1 for the comparison of WoS 
and Scopus—the two databases with journal-based subject classification and the smallest 
coverage. The agreement improves from strong to almost complete. For the comparison of 
Dimensions and OpenAlex—the two databases with paper-based subject classification and 
the highest coverage—the coefficient decreases slightly by about 0.02. For the comparison 
of Dimensions and Scopus, the decrease by 0.08 leads to a change from almost complete to 
only strong agreement. For the other three comparisons, the decrease of Lin’s concordance 
is smaller and does not change the assessment of agreement.

Since the rank correlation and concordance differences between the datasets including 
all papers and the restricted set of papers can be denoted as small, the results can be con-
sidered as robust.

Results based on papers grouped by universities

Since many research evaluations are not at the document level but at the institutional level, 
we undertook analogous comparisons at the university level. Because of many papers 
based on collaborations between German universities, the 334,511 papers occur 424,267 
times in total in the separate evaluations of the universities. At first, we looked at the range 
of the correlation coefficients across all universities for each combination of databases as 

Fig. 1  Scatterplot of the NCS values of Scopus vs. WoS with parameters of a linear regression as well as 
the values of Spearman’s r_s and Lin’s r_ccc
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collected in Table 5. For example, in the upper right table cell for the comparison of WoS 
with OpenAlex we have obtained as smallest r_ccc value 0.18 for U Mainz and as largest 
r_ccc value 0.93 for U Hannover (see also the orange circles in the right panel of Fig. 2).

That the values of Spearman’s r_s consistently show a high to nearly perfect correlation 
in small intervals centered around the values from Table 2 comes with no surprise. Lin’s 
r_ccc displays a more diverse pattern. To assess the distribution of r_ccc values across 
the universities and possibly detect outliers, stripcharts may be helpful. Stripcharts display 
the values of r_ccc for every single university in each database comparison. This has been 
done in Fig. 2 for the full publication data (like in Table 5) denoted by circles as well as 
after removal of the top 1% papers (see the previous section) denoted by diamonds. The 
left stripchart in Fig. 2 compares the three commercial databases with one another: In each 
case, the distributions of r_ccc values (denoted by circles) are relatively homogeneous. We 
consistently have a strong to almost complete agreement, with the exception of Dimensions 
vs. WoS, where two universities have r_ccc values below 0.6 (FU Berlin 0.54, U Cologne 
0.56), and six other universities range below 0.65 (U Mainz 0.60, U Konstanz 0.60, HU 
Berlin 0.61, TU Berlin 0.63, U Giessen 0.64, U Kiel 0.64).

Table 5  Min–max intervals of 
the correlation coefficients of 
the 48 universities separately. 
Spearman’s r_s is given below, 
Lin’s r_ccc above the diagonal

Database WoS Scopus Dimensions OpenAlex

WoS 1 [0.64; 0.97] [0.54; 0.97] [0.18; 0.93]
Scopus [0.91; 0.95] 1 [0.66; 0.96] [0.29; 0.94]
Dimensions [0.86; 0.91] [0.87; 0.90] 1 [0.41; 0.97]
OpenAlex [0.86; 0.90] [0.86; 0.90] [0.89; 0.92] 1

Fig. 2  Lin’s r_ccc with confidence intervals for 48 German universities (ordered by publication output) 
in mutual comparisons of the three commercial databases on the left and of OpenAlex with the commer-
cial databases on the right–considering either all documents or all documents without the top 1% papers 
in each database. Vertical lines indicate the median over all universities with all documents (solid) and all 
documents without the top 1% papers (dashed line), respectively. The Karlsruhe Institute of Technology is 
abbreviated as KIT
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The stripchart also displays a robustness check at the university level: the distribution of 
r_ccc with each university’s top 1% papers removed–denoted by diamonds. This removal 
reduced the spread of r_ccc values across the universities drastically. The comparison 
between Dimensions and WoS has no longer r_ccc values below 0.67 but also none over 
0.8. The most prominent example for a significant reduction is U Hannover with a decrease 
in r_ccc of 0.21 from about 0.95. Significant increases can be exemplified by, e.g., FU Ber-
lin: + 0.14, U Cologne: + 0.13, TU Berlin, and U Mainz: + 0.11. For Dimensions vs. Sco-
pus, the values vary in a small range between 0.75 and 0.83. Only in the case of the smaller 
Scopus and WoS databases (with a journal-based subject classification), the median over 
the universities increases (by nearly 0.1) and all r_ccc values can be seen as pointing to 
an almost complete agreement. For three universities, the increase in r_ccc is even greater 
than 0.2 (U Duisburg-Essen 0.23; U Goettingen 0.23; U Heidelberg 0.22); four (more tech-
nical) universities experience a decrease in r_ccc of at least 0.1 (KIT 0.12; RWTH Aachen 
0.12; U Hannover 0.11; TU Dortmund 0.10).

The largest spreads of r_ccc values in Table  5 occur at comparisons including  
OpenAlex. Comparing OpenAlex with the three commercial databases in the right 
stripchart of Fig. 2 (marked by circles) reveals in each case several outliers separated 
from a more or less homogeneous majority field. Two outliers are among the most 
extreme ones in each comparison: U Mainz and U Marburg have very low r_ccc values 
of about 0.2 (OpenAlex vs. WoS), of about 0.3 (OpenAlex vs. Scopus), and of about 
0.4 (OpenAlex vs. Dimensions). In three other cases, at least the values for compari-
sons of OpenAlex vs. WoS or Scopus are below 0.6: FU Berlin (OpenAlex vs. WoS: 
0.40; OpenAlex vs. Scopus: 0.52), U Giessen (OpenAlex vs. WoS: 0.43; OpenAlex 
vs. Scopus: 0.60), and U Tuebingen (OpenAlex vs. WoS: 0.45; OpenAlex vs. Scopus: 
0.56).

The removal of top 1% papers in the robustness check changes the picture signifi-
cantly. The median over the universities (marked by diamonds) decreases by between 0.03 
and 0.07. There are only three universities with values slightly below 0.6 remaining for  
OpenAlex vs. WoS: FU Berlin with r_ccc = 0.57, U Konstanz with 0.58, and U Hannover 
with 0.59. For OpenAlex vs. Dimensions, all r_ccc values are greater than 0.8 and there-
fore even point to an almost complete agreement.

Results at the university level based on institutional MNCS values

In many institutional research evaluations, universities are compared using MNCS val-
ues. The results of Waltman et al. (2012) point out that single papers with very high NCS 
values can have a stronger influence on the MNCS and thus on correlations of the scores 
between databases. Figures 3 and 4 show the MNCS values for the 48 universities based 
on data from the four databases–with all publications and without the top 1% publications. 
For each university in both comparisons, the MNCS values follow a strict order: MNCS_
WoS < MNCS_Scopus < MNCS_Dimensions < MNCS_OpenAlex. This is plausible espe-
cially because of different influences on both the numerator and the denominator of the 
NCS formula, see Eq. (1).

The numerator is increased overall by an increasing number of potentially citing publi-
cations, and the denominator is decreased by an increasing number of poorly cited publi-
cations. The visual impression of a high correlation in the order of MNCS values is cor-
roborated by Spearman’s r_s listed in Table 6. The highest r_s values occur between WoS 
and Scopus as well as OpenAlex and Dimensions. For both comparisons, the correlation 
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coefficients are preserved after removing the top 1% papers whereas for the other com-
parisons they have decreased–but not by more than 0.1. Viewed through the MNCS 
indicator lens, the differences between the universities are similarly represented in the 
four databases, but the impact level is different. The concordance coefficients that have 
been calculated based on the MNCS values of the German universities are rather low 

Fig. 3  MNCS values across the 48 German universities (ordered by publication output) calculated within 
each of the four databases. The vertical solid lines represent the mean values across the universities for each 
database
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correspondingly: Although the concordance coefficients that have been calculated at the 
level of single papers are high (they indicate at least a strong agreement), many coefficients 
that have been calculated at the aggregated level are low.

The differences in the university rankings between the databases according to the 
MNCS values in Fig.  3 are collected in Table  11 in the Appendix and visualized in 

Fig. 4  MNCS values across the 48 German universities (ordered by publication output) calculated within 
each of the four databases after removing the top 1% publications. The vertical solid lines represent the 
mean values across the universities for each database
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Fig. 5. For most of the universities, the changes from one database to another amount 
only up to a few rank positions. Only a few experience considerable jumps of even more 
than 15 places like the KIT or U Hannover.

Results based on papers grouped by four subject areas

By performing analyses grouped by four OECD subject areas (Natural Sciences, Medi-
cine, Engineering, and Social Sciences), we investigated systematic differences in the 

Table 6  Spearman’s r_s including and excluding the top 1% publications and Lin’s r_ccc for the database 
comparisons of the MNCS values for 48 German universities

Scopus vs. WoS Dimen-
sions vs. 
WoS

OpenAlex 
vs. WoS

Dimen-
sions vs. 
Scopus

OpenAlex 
vs. Scopus

OpenAlex vs. 
Dimensions

Spearman’s r_s 0.96 0.89 0.92 0.93 0.95 0.96
Spearman’s r_s with-

out top 1%
0.97 0.87 0.90 0.82 0.86 0.96

Lin’s r_ccc 0.32 0.12 0.06 0.37 0.16 0.60
Lin’s r_ccc without 

top 1%
0.22 0.07 0.03 0.16 0.06 0.41

Fig. 5  MNCS ranks for the 48 German universities in the four databases
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distribution and correlation of NCS values. Table 7 lists the numbers of distinct assign-
ments in the four OECD subject areas as well as their mutual overlap, i.e., the number 
of distinct DOIs assigned to at least two OECD subject areas.

In contrast to Stahlschmidt and Stephen (2019), we do not determine the OECD sub-
ject area assignments for each paper based on the native classification inside the respective 
database. We hold on to the WoS assignments, which have been decisive in the compilation 
of the common publication set. To get a first impression of the influence of the subject area 
(from WoS) on the similarity of NCS values, we produced scatterplots for the comparisons 
of NCS values in Scopus and WoS for the four OECD subject areas (see Fig. 6).

The results in the figure reveal very similar NCS values (on average) with the slope 
of nearly 1.0 for Natural Sciences and Engineering. On the contrary, due to the slope of 
1.83 for Medicine we have for high-impact papers nearly twice as high NCS values in Sco-
pus than in WoS. The respective slopes are similar for the comparisons of OpenAlex with 
WoS (Natural Sciences: 1.34; Medicine: 2.11) and Dimensions with WoS (Natural Sci-
ences: 1.18; Medicine: 1.92) and point to a systematic effect. It reminds of the findings 
in the case study of a university’s health department by Torres-Salinas et al. (2009), who 
found 14% more citations in Scopus than in WoS for this research area. According to Stahl-
schmidt and Stephen (2019), this bias can be traced back to the stronger focus on applied 
research including Medicine in Scopus. This is also true for Social Sciences but not that 
pronounced.

Figure  7 shows Spearman’s r_s for the six comparisons and the four OECD subject 
areas. All coefficients are on a high level. The highest values occur for the comparison of 
Scopus vs. WoS (both with journal-based subject classification and lower coverage) with 
r_s greater than 0.9 for all OECD subject areas as could be expected from Table 2 display-
ing r_s based on all papers without disciplinary distinction. The next highest coefficients 
are associated with the comparison of Dimensions vs. OpenAlex (both with article-based 
subject classification and higher coverage) with an r_s of 0.91 for all OECD subject areas 
except Social Sciences. Social Sciences has an r_s less than 0.88– the minimal value in 
Table 2–like for all other comparisons besides Scopus vs. WoS. The smallest coefficient 
might be caused by the small overlap of the covered papers in this OECD subject area in 
the different databases. With slightly more than 7% of all distinct assignments, this OECD 
subject area has only a small influence on the overall assessment.

Table 7  Numbers and percentages of distinct assignments of papers in WoS to the four OECD subject areas 
(in bold) and their mutual overlap in the respective OECD subject areas. The numbers are given in and 
below the diagonal, and the percentages in each of the respective compared OECD subject areas are given 
above the diagonal in the order of (row; column). For example, the overlap between Natural Sciences and 
Medicine is 7.5% with respect to all papers in Natural Sciences but 12.1% with respect to all papers in 
Medicine

OECD subject area Natural Sciences  Medicine Engineering Social Sciences

Natural Sciences 188,094 (47.7%) (7.5; 12.1)% (18.0; 55.2)% (1.8; 11.6)%
Medicine 14,103 116,750 (29.6%) (3.2; 6.0)% (4.8; 19.7)%
Engineering 33,792 3,695 61,222 (15.5%) (2.1; 4.6)%
Social Sciences 3,322 5,636 1,304 28,593 (7.2%)
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Figure 8 displays Lin’s r_ccc values for the six comparisons and the four OECD subject 
areas–together with the associated confidence intervals. Like in the case of Spearman’s r_s, 
Lin’s r_ccc values are smallest for the Social Sciences–except for the comparison of Sco-
pus vs. WoS. For the comparison of Scopus vs. WoS, Medicine shows an even lower r_ccc 
value, which has a significant influence on the overall r_ccc. Medicine has a share of 30% 
of all distinct assignments of publications to OECD subject areas.

In the comparison with the WoS, there is a descending order of the r_ccc values from 
Scopus via Dimensions to OpenAlex. In these three comparisons, we observe the highest 
spread of the r_ccc values across the OECD subject areas, and the r_ccc values of the two 
pairs Social Sciences and Medicine as well as Natural Sciences and Engineering are clearly 
grouped. In the comparisons with OpenAlex, there is an ascending order of the r_ccc val-
ues from WoS via Scopus to Dimensions. In the latter two cases, we observe that the r_ccc 
values of the OECD subject areas other than the Social Sciences are very close to each 
other.

Fig. 6  Scatterplots of the NCS values of all publications separated by their OECD subject area in WoS
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Figure 9 displays Lin’s r_ccc values for the six comparisons and the four OECD subject 
areas–together with the associated confidence intervals–after excluding the top 1% papers 
from each OECD publication subset as a robustness check. The comparison of the results 
with Fig. 8 shows that Medicine has a significant increase of the r_ccc value by 0.2 in Sco-
pus vs. WoS. Medicine seems to dominate the overall increase of r_ccc in that comparison. 

Fig. 7  Spearman’s r_s for the six comparisons and the four OECD subject areas, separately. The crosses 
indicate the r_s values for the whole publication set that are indicated as reference values

Fig. 8  Lin’s r_ccc with confidence intervals for the six comparisons and the four OECD subject areas. The 
crosses indicate the respective r_ccc values for all papers that are indicated as reference values
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In the other comparisons, the r_ccc values of Medicine remain at the same level or have 
decreased, e.g., by 0.1 in Dimensions vs. Scopus (where all OECD subject areas are now 
closer together).

Social Sciences has (again) the smallest r_ccc values–now even in three comparisons 
below the strong agreement threshold: Dimensions vs. WoS, OpenAlex vs. Scopus, and 
OpenAlex vs. WoS. In the latter case, r_ccc dropped by 0.1 to 0.4. The r_ccc values of 
Natural Sciences and Engineering change their order in some cases but remain the largest 
overall. Consistent with Table 4, the r_ccc value of OpenAlex vs. Dimensions (both with 
article-based subject classifications) has undergone the smallest change due to the removal 
of the top 1% papers–sustaining the degree of agreement in all OECD subject areas.

Results based on papers grouped by four subject areas and by universities

Figures  10 and 11 show stripcharts analogous to Fig.  2 but separated along the OECD 
subject areas Natural Sciences and Medicine in the order of their share of papers. The two 
subject areas Engineering and Social Sciences with the smallest shares of papers are not 
discussed here but shown in the Appendix (Figs.  18 and 19). The shares of the OECD 
subject areas for each university are displayed in Fig.20 in the Appendix. In the follow-
ing stripcharts, the universities are ordered by the overall number of papers in the whole 
dataset. To present this information, we write for each university in brackets the average 
number of publications involved in the six database comparisons.

In the comparisons including OpenAlex in Fig.  10 and Fig.  11, we examine the five 
outlier cases from Fig. 2 considered earlier that displayed the overall Lin’s r_ccc values for 
the 48 German universities without any grouping by subjects. We ask which OECD subject 
areas contribute the most to the low r_ccc values for those five universities.

Fig. 9  Lin’s r_ccc with confidence intervals for the six comparisons and the four OECD subject areas 
excluding the top 1% papers. The crosses indicate the r_ccc values for all papers that are indicated as refer-
ence values
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Table 8 collects the relevant r_ccc values shown in the respective figures. As Table 8 
shows, Medicine contributes the most to the low r_ccc values of U Mainz and U Marburg. 
In the case of U Mainz, the subject area Natural Sciences seems to play a role, too, at 
least concerning WoS and Scopus. Natural Sciences may be also responsible for the overall 
poor r_ccc values in the comparisons OpenAlex vs. WoS and OpenAlex vs. Scopus for U 
Tuebingen and FU Berlin. It seems that Medicine is decisive in this respect for the results 
of U Giessen.

Looking at the other three comparisons (only of the commercial databases) in Figs. 2, 
10, and 11, the first of the two most notable results in Fig. 2 have been the small r_ccc val-
ues for Dimensions vs. WoS. Table 9 collects the respective r_ccc values.

In the case of the three Berlin universities, Medicine (see Fig.  11) is the strongest 
contributor to their result (FU 0.39, HU 0.39, TU 0.43)–even with shares of below 20%. 
This applies to a lesser extent also to U Cologne (0.53)–with a share of 40% of Medicine 
papers–and to U Kiel (0.61). For U Kiel, the value for Social Sciences is even lower (0.57) 
but this category has only a share of about 10% as opposed to more than 30% for Medicine. 
For U Giessen (0.52) and U Konstanz (0.60), the Natural Sciences with shares of about 
50% account the most for the overall small r_ccc.

For U Mainz, the influences of Natural Sciences (50%) and Medicine (40%) seem to be 
of equal importance (0.62 resp. 0.58). Looking at U Mainz in more detail via scatterplots 

Fig. 10  Lin’s r_ccc with confidence intervals for 48 universities (ordered by publication output) and the 
OECD subject area Natural Sciences in mutual comparisons of the three commercial databases on the left 
and of OpenAlex with the commercial databases on the right–considering either all documents or the docu-
ments without the top 1% papers. Vertical lines indicate the median over all universities with all documents 
(solid) and the documents without the top 1% papers (dashed line), respectively. Numbers in brackets indi-
cate the average numbers of publications involved in all six database comparisons
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for OpenAlex vs. WoS in Fig. 12, the results corroborate this interpretation as of the three 
top outlier papers–with respect to OpenAlex alone–two belong to the OECD subject area 
Medicine (Agha et  al., 2016; Kleinstäuber et  al., 2014) and one belongs to Natural Sci-
ences (Haak et al., 2015). The removal of the three papers would propel the agreement up 
to 0.7.

The second most conspicuous result in Fig. 2 is the strong increase of r_ccc values for the 
Scopus vs. WoS comparison after removal of the top 1% papers. From the perspective of the 
OECD subject areas, Medicine has the strongest effect here on U Duisburg-Essen (by 0.25 
from 0.62 to 0.87) and U Heidelberg (by 0.23 from 0.64 to 0.87)–with shares of about 40% 
resp. 50% of Medicine papers. U Goettingen seems to profit in its r_ccc increase primarily 
from Natural Sciences (0.24 from 0.0.65 to 0.89) with a share of about 55%.

Another striking result in all six comparisons are the very high r_ccc values of 
between 0.95 and 0.97 for U Hannover–but only in the Natural Sciences. This result 
seems to be due to a handful of publications by the Nobel-prize-awarded LIGO coop-
eration. The Laser Interferometer Gravitational-Wave Observatory (LIGO) is a ground-
breaking scientific facility and observatory that aims to identify gravitational waves orig-
inating from cosmic events and to establish their detection as a fundamental method for 
astronomical exploration. This cooperation has very high and relatively similar NCS val-
ues in all four databases. Removing them–together with the other top 1% papers–results 
in various reductions of r_ccc but without leaving the realm of good agreement.

Fig. 11  Lin’s r_ccc with confidence intervals for 48 universities (ordered by publication output) and the 
OECD subject area Medicine in mutual comparisons of the three commercial databases on the left and 
of OpenAlex with the other ones on the right–considering either all documents or the documents without 
the top 1% papers. Vertical lines indicate the median over all universities with all documents (solid) and 
without the top 1% papers (dashed line), respectively. Numbers in brackets indicate the average numbers of 
publications involved in all six database comparisons
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Discussion

The use of field-normalization scores is common in evaluative bibliometrics, but differ-
ent sources of data are used for calculating the scores. In this study, we addressed the 
question whether the NCS values from different databases are similar (and can be com-
pared with one another) or are different. The study followed several previous studies 
that investigated differences and similarities between various databases. Our results are 
not directly comparable to previous studies, since they either focus on other databases 
or other indicators and evaluated units (see subsection Similarities and differences of 
literature databases). Our results are consistent with the results of previous studies in 
that they also are mixed: The databases lead to similar but also to different results with 
respect to (field-normalized) citation impact measurements.

In this study, we were especially interested in the results for OpenAlex: Does this free 
database produce similar results as the commercial databases? We calculated correla-
tion coefficients for six mutual comparisons of NCS values for a common set of nearly 

Table 8  Collection of Lin’s r_ccc values (overall and for the two main OECD subject areas) for the five out-
lier cases discussed in connection with Fig. 2 for the comparisons of OpenAlex with the three commercial 
databases. The small overall r_ccc values up until 0.6 as well as those values from the OECD subject areas 
that seem to have the largest contribution to the small overall r_ccc values are printed in bold type

U Mainz U Marburg U Tuebingen FU Berlin U Giessen

Overall (from Fig. 2)
WoS 0.18 0.23 0.45 0.40 0.43
Scopus 0.29 0.35 0.56 0.52 0.60
Dimensions 0.41 0.45 0.90 0.82 0.72
Natural Sciences (from Fig. 10)
WoS 0.29 0.59 0.30 0.39 0.77
Scopus 0.30 0.60 0.33 0.44 0.83
Dimensions 0.75 0.90 0.90 0.70 0.62
Medicine (from Fig. 11)
WoS 0.12 0.21 0.72 0.43 0.39
Scopus 0.27 0.34 0.83 0.64 0.57
Dimensions 0.34 0.43 0.91 0.98 0.73

Table 9  Collection of Lin’s r_ccc values (overall and for the two main OECD subject areas) for the eight 
universities with the smallest r_ccc values in the comparison of Dimensions with WoS from Fig. 2. The 
small overall r_ccc values as well as those values from the OECD subject areas that seem to have the largest 
contribution to the former are printed in bold type

FU Berlin HU Berlin TU Berlin U Cologne U Kiel U Giessen U Konstanz U Mainz

Overall (from Fig. 2)
0.54 0.61 0.63 0.56 0.64 0.64 0.60 0.60
Natural Sciences (from Fig. 10)
0.74 0.71 0.78 0.66 0.80 0.52 0.60 0.62
Medicine (from Fig. 11)
0.39 0.39 0.43 0.53 0.61 0.70 0.69 0.58
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335,000 publications from 48 German universities in four databases. The results for Lin’s 
concordance correlation coefficient r_ccc show (at the level of single papers) that all 
comparisons reveal almost complete but at least strong agreement–following the guide-
lines of (Koch & Spörl, 2007). We assessed the robustness of the results by removing the 
papers within the top 1% of NCS values in the databases. These additional analyses led 
to a small decrease in most cases with coefficients indicating at least a strong agreement.

Looking at the 48 German universities separately (but still at the paper level), we 
found in nearly all cases a strong to almost complete agreement between the three com-
mercial databases, but several cases of very low r_ccc values in their comparisons with 
the free database OpenAlex. The removal of the top 1% papers, including those with 
strongly deviating NCS values across the respective databases, in most cases led to 
strong or almost complete agreement. We also compared aggregated MNCS values (at 
the level of single universities) and found a highly correlated representation of inter-
university differences between all databases. However, the concordance between the 
MNCS values of the German universities is rather low. Both results indicate that rela-
tive comparisons between different universities are valid only within either of the data-
bases. On the one hand, the results reveal that MNCS values which have been calculated 
using data from different databases should not be compared. On the other hand, the 
difference of the concordance coefficients at the paper and university level is a good 
example for the problem of the ecological fallacy in bibliometrics: The mean impact is 
not representative for the single papers’ impact in the set.

The separation of the publication set along four OECD subject areas yielded some 
further insights. Concerning the overall agreement values, Natural Sciences and Engi-
neering are in most comparisons close together with high agreement values, whereas 
Medicine follows with lower values, and the values for Social Sciences are far smaller. 
Only in the comparison of Scopus vs. WoS, the removal of the top 1% papers leads 
to the highest agreement for Medicine and a nearly as high r_ccc value for Natural 
Sciences. Because of the large share of both OECD subject areas in the whole set of 

Fig. 12  Scatterplots of NCS values with linear regression and Lin’s r_ccc of U Mainz for the OpenAlex vs. 
WoS comparison with and without the three top outliers
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subject assignments, this results is an increase of agreement for the whole dataset. A 
strong influence of those two OECD subject areas can also be seen in the distribution of 
agreement values across the 48 German universities. Very low agreement values can be 
traced back to the r_ccc values in those two OECD subject areas.

In this study, we investigated the measurement of citation performance based on NCS 
values from different databases but for the same set of publications from single universities. 
The reason for the investigation was a practical consideration: Does it make a difference 
which database is used in research evaluation? We know that citation counts for a single 
paper are different in the databases; but does this hold for NCS values? Since we designed 
the study from the perspective of research evaluation practice, we have not applied meth-
ods that can be used to standardize NCS values from different databases. For example, the 
values can be standardized if the definition of reference sets (and document type classifica-
tion) is kept constant in the calculation. We know from Haunschild, Daniels and Bornmann 
(2022) and Haunschild and Bornmann (2022) that switching granularity in a classification 
scheme (concerning the field or document type), or switching from a (journal) classifica-
tion system to an item-by-item-based approach (where fields may be defined based on cita-
tion networks) can have a significant effect on NCS values (within the same database).

There are some limitations concerning the generalizability of our results: (1) We were able 
to use disambiguated affiliation data for German universities. Since institutional data with 
disambiguation on a very high quality level may be scarcely available for other countries, it 
will be difficult to undertake similar studies for other countries. These studies are important 
yet to see whether our results are country-specific or can be generalized. (2) NCS and MNCS 
are susceptible to outliers. Future studies may focus thus on other field-normalized indicators 
that are not susceptible to outliers such as percentiles to possibly confirm our results.

Conclusions

Our results suggest (1) that comparisons of universities using NCS across different data-
bases should be avoided, and that (2) institutional performance differences are similarly 
reflected within each database. The first conclusion from our study is thus that the suitabil-
ity of OpenAlex for bibliometric evaluations seems to be similar to that of the established 
commercial databases (keeping in mind the possibility of its stronger distorting effects in 
the high NCS realm than in analyses based on data from commercial databases). This is 
confirmed by the conclusions of Thelwall and Jiang (2025). It remains to be seen if the 
changes in OpenAlex since the snapshot from January 2022, e.g., of the subject classifica-
tion scheme, turn out to change our conclusions (Priem & Piwowar, 2022).

Our study also suggests (3) that the user of institutional citation impact values should 
be aware of the differences between the databases in the general citation impact levels–also 
in cases where field-normalized values are applied. It is common in many evaluation pro-
cesses (e.g., of funding organizations) that the evaluated unit (a single scientist or an insti-
tution) is asked to deliver certain citation impact values. Since these values depend on the 
underlying database (as we know from this study), it is either important to request values 
from the same database or to request not only the values but also the name of the used 
database. If the name is known, the user is able to frame the NCS values and to properly 
compare them with other values.
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Appendix

See Figs.  13, 14, 15, 16, 17, 18, 19, and 20 as well as Tables 10 and 11.     

Fig. 13  Scatterplot of the NCS values of Dimensions vs. WoS with parameters of a linear regression as well 
as the values of Spearman’s r_s and Lin’s r_ccc

Fig. 14  Scatterplot of the NCS values of OpenAlex vs. WoS with parameters of a linear regression as well 
as the values of Spearman’s r_s and Lin’s r_ccc



 Scientometrics

Fig. 15  Scatterplot of the NCS values of Dimensions vs. Scopus with parameters of a linear regression as 
well as the values of Spearman’s r_s and Lin’s r_ccc

Fig. 16  Scatterplot of the NCS values of OpenAlex vs. Scopus with parameters of a linear regression as 
well as the values of Spearman’s r_s and Lin’s r_ccc
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Fig. 17  Scatterplot of the NCS values of Dimensions vs. OpenAlex with parameters of a linear regression 
as well as the values of Spearman’s r_s and Lin’s r_ccc

Fig. 18  Lin’s r_ccc with confidence intervals for 48 universities (ordered by publication output) and the 
OECD subject area Engineering in mutual comparisons of the three commercial databases on the left 
and of OpenAlex with the other ones on the right–considering either all documents or without the top 1% 
papers in each database. Vertical lines indicate the median over all universities with all documents (solid) 
and without the top 1% papers (dashed line), respectively. Numbers in brackets indicate the average num-
bers of publications involved in all six database comparisons
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Fig. 19  Lin’s r_ccc with confidence intervals for 48 universities (ordered by publication output) and the 
OECD subject area Social Sciences in mutual comparisons of the three commercial databases on the left 
and of OpenAlex with the other ones on the right–considering either all documents or without the top 1% 
papers in each database. Vertical lines indicate the median over all universities with all documents (solid) 
and without the top 1% papers (dashed line), respectively. Numbers in brackets indicate the average num-
bers of publications involved in all six database comparisons

Fig. 20  Shares of the four OECD subject areas (soc = Social Sciences, eng = Engineering, med = Medicine, 
and nat = Natural Sciences) in the publications of the 48 German universities ordered by publication output
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Table 10  Spearman’s r_s (below the diagonal) with respect to NCS values from four databases and num-
bers of publications considered (above the diagonal) after removing the top 1% NCS values of each data-
base

Database WoS Scopus Dimensions OpenAlex

WoS 1 329,872 312,645 305,466
Scopus 0.929 1 312,406 305,263
Dimensions 0.880 0.882 1 291,037
OpenAlex 0.877 0.880 0.909 1

Table 11  Differences in 
MNCS rank for the 48 German 
universities in the four databases 
ordered by their rank in 
OpenAlex

University WoS Scopus Dimensions OpenAlex

U Heidelberg 1 1 1 1
U Duisburg-Essen 7 2 2 2
U Bonn 2 3 6 3
LMU Munich 4 8 5 4
U Kiel 8 4 9 5
U Ulm 9 5 7 6
U Goettingen 6 9 15 7
TU Munich 5 6 12 8
U Wuerzburg 3 7 4 9
U Hamburg 10 12 11 10
Hann. Med School 20 18 8 11
U Luebeck 11 11 3 12
U Mainz 13 17 19 13
U Freiburg 14 14 18 14
U Cologne 18 16 10 15
U Marburg 31 20 22 16
U Duesseldorf 17 21 16 17
U Frankfurt 16 13 14 18
U Tuebingen 19 19 20 19
HU Berlin 12 15 13 20
TU Dresden 15 10 17 21
U Muenster 21 24 25 22
U Erlangen 24 23 24 23
U Regensburg 23 28 23 24
U Leipzig 36 32 21 25
RWTH Aachen 25 25 29 26
U Jena 30 26 27 27
U Magdeburg 42 38 30 28
U Bielefeld 29 22 33 29
U Giessen 32 27 28 30
TU Berlin 34 30 35 31
TU Dortmund 28 34 37 32
FU Berlin 37 40 36 33
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Table 11  (continued) University WoS Scopus Dimensions OpenAlex

U Konstanz 33 33 26 34
U Bochum 38 36 32 35
U Greifswald 35 35 31 36
U Hannover 22 37 41 37
U Potsdam 27 31 34 38
U Halle 40 41 39 39
KIT 26 29 42 40
U Bremen 43 43 43 41
U Rostock 44 47 44 42
U Oldenburg 41 42 40 43
U Saarland 48 46 38 44
U Stuttgart 47 45 47 45
U Bayreuth 39 39 45 46

TU Darmstadt 45 44 46 47
TU Braunschweig 46 48 48 48
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