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Introduction 
Citation indices on the Web of Science (WoS) platform are often used in bibliometric analyses either as 

sources of data or as a benchmarking tool. In the latter case, the indexation of a journal in the Science 

Citation Index Expanded (SCIE), Social Sciences Citation Index (SSCI), or the Arts and Humanities Citation 

Index (AHCI) is seen as a proxy measure for an aspect of research quality. The assumption here is that 

the selective criteria for journals included in these indices safeguard that the published research adheres 

to a basic set of quality criteria (Clarivate. Web of Science, 2020). This is regarded as a problematic 

approach to research evaluation (DORA, 2012; Gingras, 2016; Hicks et al., 2015). One of the objections is 

linked to the social sciences and humanities (SSH) in non-English speaking countries;  it has been shown 

that the citation indices in WoS have low coverage for journals in SSH that are either more specialised, 

or published in national languages (Kulczycki et al., 2018; Ossenblok et al., 2012). Over the years the 

coverage, however, has been increasing and more journals are indexed. At the same time, these 

developments as well as the still widespread use of journal-level measures as proxies of research quality 

highlight the need for a continued monitoring of coverage. 

To monitor coverage, one requires a sound technique to identify whether an article is indexed in Web of 

Science. Even though various approaches exist, it is challenging to find an approach where one would 

have reasonable balance between accuracy and the time required for the article identification. Here we 

describe an article-level approach developed by the University of Antwerp branch of ECOOM. We begin 

with a brief description of the most common used approaches to identify indexation in Web of Science. 

Then, we describe our approach step-by-step. Finally, we point to a few directions for further 

refinements and developments of this approach. 

Approaches to identify Web of Science indexed articles 
There are two main approaches to identify indexation: journal-level and article-level approach. Using 

the journal-level approach, identification is carried out by checking if a journal in which an article is 

published is indexed in WoS. This is typically done on the basis of ISSN using WoS Master journal lists. 

Sometimes, alongside this method, journal titles, publishers and other information of the journal is used 

to validate the acquired results. This is a relatively convenient and fast method. The main drawback, 

however, is that WoS indices are dynamic: new journals are added, some journals are not indexed for all 

years, and indexation of other journals is no longer continued. Furthermore, not all items in a journal are 
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indexed. Hence the journal-level approach can lead to inaccuracies by inflating the number of articles 

indexed in WoS.  

A more accurate alternative is article-level identification. Here, an article is assumed to be indexed in 

WoS on the basis of bibliographic metadata for both the article (e.g. article title, page numbers, authors, 

publication year) and the journal in which it is published (e.g. ISSN, journal title). The main drawback, 

however, of this approach is that it is time-consuming and prone to errors, especially false negatives. 

Bibliographic data are not always accurate. Therefore one-to-one matching is not sufficient. In addition, 

different conventions for recording bibliographic information may cause mismatches, even in case of 

accurate metadata. For example, in WoS bibliographic metadata for articles published in a non-English 

language are recorded in English. Hence, the matching of records on the basis of the title is not possible. 

To give another example, differences exist in bibliographic control practices for book reviews. 

Sometimes the recorded title of a book review refers to the title of the review. Sometimes, it is the title 

of the book that was reviewed. In addition, some metadata might differ depending on the time an 

article is being reported. For instance, page numbers and volume and issue numbers are generally not 

yet available if an article is published online ahead of print. There may also be some small changes in the 

title of an article as it was submitted to a journal (and reported to a national database) and as it appears 

in the final version. Finally, challenges can result from honest errors when metadata on journal articles 

are entered manually (i.e. in institutional or national databases). Such discrepancies have to be taken 

into account when identifying articles indexed in WoS using an article-level approach. 

An additional set of challenges emerges when working in a comparative context. Identification of WoS 

indexed articles is carried out differently in various national bibliographic databases. At least three 

different approaches are possible. First, WoS identification in national bibliographic databases can be 

based on WoS data import.  All records that were imported contain a variable that either mentions the 

data source, contains the WoS identifiers, or in some other way indicates that the record can also be 

found in WoS. Second, identification can be done on the basis of WoS identifiers which are provided 

upon data input, which means that other bibliographic metadata (e.g. the title of an article or publishing 

year) might differ from data source to data source in case no additional metadata validation is carried 

out. Third, identification can happen on a systematic basis as part of a day-to-day database maintenance 

work. This approach typically involves some automated parts (like matching ISSNs), but most of the 

work is done manually, since the amount of publications that is checked daily is relatively small. Each of 

these methods are useful to identify whether an article has been indexed in WoS. At the same time, 

their accuracy is likely to vary. This consequently poses a challenge if the goal is to compare WoS 

coverage for multiple countries. Comparative settings require the use of the same approach for all 

compared document sets. 

It is challenging to find an approach that is accurate and yet functional across different databases. In a 

comparative context, one has to use the same set of bibliographic metadata when identifying a record in 

WoS that is identical to a record in a national database for research output. This is not always possible, 

since not all metadata categories are recorded in national databases. For example, the volume and issue 

numbers, which would be of great help, are often not recorded. Also, page numbers are not always 

accurate. Finally, even titles, authors or author names can be recorded differently in different databases. 

All these differences show that the identification of WoS-indexed articles in comparative settings, 

requires an approach that can lead to the highest possible accuracy with a minimum number of 

metadata categories. Here we describe an article-level approach. 
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Context 
The search for an approach suitable for the use in a comparative context emerged in the context of  

bibliometric analyses based on data from two different national bibliographic databases (VABB-SHW in 

Flanders, Belgium, and Cristin in Norway). That study, although not focused on WoS coverage, required 

information on WoS indexation (for further details see Sīle, Guns, et al., 2019; Sīle, Vandermoere, et al., 

2019). 

Our goal is to identify which articles can be matched to a record in data retrieved from WoS. In this 

matching we strive for maximum accuracy and speed, and minimum number of metadata categories. 

The latter is especially crucial when working in a comparative context, where different sources do not 

always have the same metadata. 

Article-level approach to be used in comparative settings 

Data 
The proposed matching procedure is applied to two datasets derived from two national bibliographic 

databases (VABB-SHW in Flanders, Belgium, and Cristin in Norway). The datasets are limited to journal 

articles (2006-2015) in social sciences and humanities (SSH) by authors affiliated to universities (nFlanders = 

29617; nNorway = 26054). These datasets are referred to as the reference datasets. 

For WoS, we use datasets retrieved from the ECOOM-Leuven in-house WoS database. We delineate the 

data by country (Belgium or Norway), year (2006-2015) and indices (SCIE, SSCI, and AHCI). These 

datasets henceforth are referred to as the WoS datasets. 

Our approach combines algorithmic and manual steps. In brief, we match bibliographic data from VABB-

SHW and Cristin with the WoS-datasets. This matching is done in three steps: we identify records  

automatically, first, with identical metadata, and, second, with approximately identical metadata. 

Finally, we identify matching records (semi-) manually. For the overview of results see Table 1. 

Table 1. Results from article-level identification of indexation in Web of Science 
 

Flanders Norway 

 # % # % 

Step 1: identical matches 8018 64 7502 79 

Step 2: approximate matches (LSH) 3533 28 1577 17 

Step 3: semi-manual matching 1013 8 400 4 

Total 12564 100 9479 100 

 

Step 1. Identical  matches 
First, we identify matching records using the following rule: 

- identical title of the article (punctuation removed, case ignored) AND, 

- identical page numbers AND, 

- identical publication year 
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Step 2. Approximate matches: LSH 
Manual exploration of data showed that a rule-based identical matching is not sufficient. Occasionally 

identical records are not identified due to discrepancies in bibliographic control practices or simply due 

to inaccuracies in records. For example, titles for articles which are published in non-English languages 

(e.g. in Dutch or Norwegian) in WoS are indexed in English. Similarly, titles, especially if reported by 

authors themselves, sometimes do not exactly match the title as it appears on the published version, 

page numbers are inaccurate or missing. The same applies for ISSNs, page numbers, titles of journals, 

etc. For this reason we continue with an approximate matching approach. 

While approximate string matching by e.g. edit distance can theoretically offer a solution, the number of 

comparisons quickly grows too large to be feasible in practice. Following Abdulhayoglu and Thijs (2018), 

we use a solution based on Locality Sensitive Hashing (LSH). More specifically, we use an LSH Forest 

(Bawa et al., 2005), which allows to retrieve the top-n best matches by estimated Jaccard similarity, as 

implemented in DataSketch (Zhu & Markovtsev, 2017). 

We compiled ‘reference’ strings for all records in both the reference and WoS datasets using the 

article’s first author, publication year, title, journal name, and  page numbers (e.g., ‘jacobs, s 2015 

consumers' health risk-benefit perception of seafood and attitude toward the marine environment: 

insights from five european countries environmental research 11 19’). Afterwards, each reference was 

converted into a set of character 3-grams (‘jac’, ‘aco, ‘cob’, etc.). We then identified the three most 

likely matching reference records for each WoS record, using the LSH Forest. 

For each pair of potential matches, we computed six similarity scores: Jaccard similarity for reference 

strings, arithmetic difference for publication year, arithmetic difference for start and end page numbers, 

Levenshtein distance for ISSN, and Levenshtein distance for authors. Combinations of these measures 

were explored in relation to the reference dataset (the VABB-SHW), for which we had available 

information on WoS indexation. First, we explored the distributions of these difference measures for the 

reference dataset: correct matches/incorrect matches/all. The aim here was to find a minimum set of 

rules that, on the one hand, identifies the largest number of correct matches but, on the other hand, 

includes as few false matches as possible (<10). This iterative exercise led to a set of rules, which were 

applied sequentially  (Table 2). 

Each of these rules was applied in a sequence: rule 2 is only applied to reference records not matched 

using rule 1 (the same for rule 3 and records identified using the rule 2). This approach led to an 

identification of additional 3904 records for Flanders and 1577 records for Norway. 

Table 2 Rules applied to identify articles in WoS using approximate matching 

 Article 
title 

Publication 
year 

Beginning 
page 

End page ISSN First author Results 

Rule Jaccard 
measure 

Arithmetic 
difference 

Arithmetic 
difference 

Arithmetic 
difference 

Levenshtein 
distance 

Levenshtein 
distance 

Flanders Norway 

1 >=0.75 -2 to 1 0 0 not used not used  2370 895 
2 >=0.30 -2 to 1 0 0 0 <=2 493 58 
3 >=0.65 -2 to 1  not used not used  0 not used 670 624 
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Step 3. Semi-manually matched records 
Finally, matching records were searched manually. This was necessary to identify with non-English titles 

(e.g. in Dutch or Norwegian): since WoS translates non-English titles to English, these typically cannot be 

retrieved using identical or approximate string matching.  Manual searching was done only for records 

that had an ISSN in the WoS datasets. Using the ISSN, pairs of potential matches were generated. For 

each pair, we calculated similarity measures for each pair: arithmetic difference for publication year, 

arithmetic difference  for start and end page numbers, Levenshtein distance for the first author, and 

Levenshtein distance for titles. All record pairs that had the following difference (or smaller) in any of 

these categories were checked manually: publication year +-2 OR one exact page number match OR first 

author match OR Levenshtein difference for titles <20.  This step led to the further identification of 1111 

records for Flanders and 400 records for Norway.  

Accuracy 
In the development of this approach we used VABB-SHW data as the reference dataset since this 

database contains article-level information on WoS indexation. Our approach enabled the identification 

of 98% of records marked in VABB-SHW as present in WoS. Among the missed records (n=292), we 

primarily find records that were not included in the WoS datasets we use due to our delineation criteria 

and the specifics of the WoS in-house database. First, 80% (n=235) of missed records had inaccurate or 

missing affiliation data, or afilliation was not linked to  an institution in Belgium in WoS. Second, a 

manual search in WoS using  the web user interface carried out on November 9, 2018 showed that 19 

articles which appear in VABB-SHW as indexed in WoS are indexed in other indices than SCIE, SSCI, or 

AHCI (e.g. the conference proceedings indices or the Emerging Sources Citation Index) and 19 other 

articles are recorded with a different publication type (e.g. proceedings paper). Both are reasons why 

these records were not part of the WoS data sets we have used here. Finally, 19 records were not 

identified for other reasons, typically, inaccurate metadata either in VABB-SHW or in WoS.  At the same 

time, we identified 309 additional records in WoS that were not marked as such in VABB-SHW. 

Conclusion 
This approach allows to identify a substantial number of records relatively quickly. If we put aside the 

time that was spent to develop this approach, the identification of WoS-indexed records in document 

sets consisting of 29617 (nFlanders) and 26054 (nNorway). required approximately 10 hours (most of the time 

was required to carry out the manual matching in the step 3). Overall, this approach requires 

considerably less time than attempting to match the same amount of records manually or by ‘naïve’ 

approximate string matching. 

In this approach we used basic bibliographic metadata categories that are not database-specific and are 

included in most data sources. This means that the same approach can easily be used to match 

bibliographic data from other data sources. 

Even though this approach leads to high accuracy for VABB-SHW, further research is necessary to fine-

tune it for data from different databases. As noted earlier, we developed our approach using VABB-SHW 

as the reference data set, because it allowed us to assess the accuracy of our approach. At the same 

time, we introduced, what could be called, a bias towards VABB-SHW. We mean, our approach takes 

into account specific features of VABB-SHW data and bibliographic control practices. Applying this 

method (especially the steps 2 and 3) we found out that some data features differ for the data retrieved 
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from Cristin. For example, for VABB-SHW records with no identical journal article titles, it sometimes 

appeared as if a different version of the title has been reported to VABB-SHW. The version in WoS 

typically was identical to the actual publication, while the version in VABB-SHW was similar yet with a 

slightly different wording (as if before the final version). In contrast, for Cristin data, there were no such 

cases. On the other hand, in Cristin data, it was often the case that the page numbers were either 

missing or inaccurate. In VABB-SHW, such cases were considerably more rare, most likely because only 

publications with a minimum number of pages can be included (Verleysen et al., 2014). These 

differences, although relatively minor, can result in differences in the level of accuracy across different 

data sources.  

For future development, it is possible to improve this method by exploring possibilities to use more 

bibliographic data categories. Also, further work can be done in the use of similarity measures; i.e. which 

measures to use and how to automate the rule-based matching process carried out in step two. To 

further speed up the process, it might also be possible to identify articles with translated titles by using 

machine translation, thereby reducing the work in the manual step. 
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