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Counting methods in bibliometrics

Marianne Gauffriau (mgau@kb.dk)
Coordinator of the Bibliometric Service

Copenhagen University Library, The Danish Royal Library, Denmark 

Introduction: In many bibliometric studies is it difficult to see how publication and citations are counted, and very 

few studies justify the choice of counting method. In this study, I give an overview of counting methods. The goal is to 

facilitate that bibliometric studies report the used counting method and importantly, motivate the choice.

Method: The overview of counting methods is based on two methodological frameworks: 1) The five mathematical 

properties in Table 1 used to describe counting methods (Gauffriau et al., 2007), and 2) four groups of arguments for 

choosing a counting method: Group 1: The indicator measures participation / production / contribution / output / 

volume of an object of study, e.g. a country. Group 2: Additivity of counting method. Group 3: Pragmatic reasons 

(availability of data, prevalence of counting method, simplification of indicator, or the conclusion of the study is 

insensitive to a change of counting method). Group 4: Influence on / from the research community (Gauffriau, 2017).

Results: In Gauffriau et al., (2007) five counting methods often used in bibliometric studies are described according to 

five mathematical properties (Table 1). In Figure 1, I show how the countries of a publication with ten authors from 

eight countries share the credit according to each of the five counting methods. There is no agreement in the 

bibliometric literature on when to apply one or the other counting method. More of the four groups of arguments are 

being used for the same counting method (Larsen, 2008; Gauffriau, 2017).

Table 1: Description of traditional counting methods based on five mathematical properties (Gauffriau et al., 2007) 

Figure 1: How countries of a publication with ten authors from eight countries share the credit. Traditional counting 

methods.

There are, however, many other counting methods in the bibliometric literature. Below, I have grouped these counting 

methods according to their mathematical properties, and the arguments for their introduction into the literature.

The largest group is like straight counting defined for all objects, based on a fixed crediting scheme, additive, rank-

dependent, and fractionalized. Another group of counting methods has the same mathematical properties except that it 

is non-fractionalized as the sum of credits for a publication can exceed 1. The arguments for introducing these two 

groups of counting methods are to measure the contribution or production of an object of study (Group 1).

In addition to the counting methods in Figure 2, there are four fractionalized counting methods where the distribution 

of credit is not depending on ranks but on other characteristics:

• Modified straight count: The credit of 1 for a publication is divided between the authors with weights depending on 

the productivity (overall number of publications) of each author (Pravdic et al., 1986).

• Pareto weights: The credit of 1 for a publication is divided between the authors. An author “receives the greater 

credit for the joint publication if the number of actual citations is more in line with her citation record” (Tol, 2011).

• The credit of 1 for a publication is divided between the authors with weights depending on the author’s share of 

authorships in the co-citation network of the publication and the number of co-citations. The more publications and 

citations an author has in the research field the more credit will be assigned to her / him (Shen & Barabasi, 2014).

• Relative intellectual contribution (ICr): In publications where the authors state their contribution guided by a 

taxonomy (e.g. CRediT), the types of contributions can be weighted and these weights credited to the contributing 

authors. All author contributions of a publication sum up to 1 (Rahman et al., 2017). 

Figure 2: How authors of a publication with ten authors share the credit. Rank-dependent counting methods, 

fractionalized (left) and non-fractionalized (right).

The last two groups of counting methods contain one counting method each. Both aim to give a balanced 

representation of productivity across research disciplines. This type of argument is not included in four groups of 

arguments for choosing a counting method. Despite the overlapping argumentation, the two counting methods do not 

share all mathematical properties.

The first counting method (Kyvik, 1989) is defined for all objects, based on a fixed crediting scheme, additive, rank-

independent and non-fractionalized. This is close to complete counting where each author of a publication gets a full 

credit of 1. Kyvik assigns 1/2 credit to each author of publications with two or three authors and 1/3 credit to each 

author of publications with four or more authors.

The other counting method is used in the Norwegian Publication Indicator for institutions (Sivertsen, 2016). The credit 

is equal to the square root of an institution’s complete-fractionalized credit for a publication. It could be seen as

defined for all objects, not based on a fixed crediting scheme, non-additive, rank-independent and non-fractionalized. 

However, applying the square root as done in Norwegian Publication Indicator does not comply with measure theory, 

which is the theoretical basis for the properties in Table 1 (von Ins 2018, personal communication, 30th Oct.).

Figure 3: How countries of a publication with ten authors from eight countries share the credit. Counting methods 

aiming to give a balanced representation of productivity across research disciplines.

Discussion and conclusion: The two methodological frameworks facilitate the description of counting methods, and 

thus have potential to support improved transparency in bibliometric studies. Further research could investigate if 

counting methods can help us to learn more about what it is we are actually measuring when we count publications.
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