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1. Introduction 

This contribution discusses a theme as complex and controversial as the use of bibliometric or informetric 

indicators in the assessment of research performance. It aims to spread light on the application context of 

these indicators. Its principal objective is to propose an application model for the use of indicators in the 

assessment of academic research, highlighting a series of analytical distinctions and useful building blocks, 

and to contribute in this way to enlightening and further developing the search for best practices in 

research assessment.  

The contribution consists of three sections. Section 2 presents an introduction to the use of indicators in 

research assessment, following the monograph Applied Evaluative Informetrics published by the author in 

2017. This part proposes a series of useful analytical distinctions. Next, Section 3 draws conclusions on the 

validity and usefulness of the most common indicators of the performance of three principal units of 

assessment: individual researchers, research institutions and scientific-scholarly journals. Finally, an 

application model for the use of indicators in academic research is presented in Section 4.  

2. Basic notions in applied evaluative informetrics 

Indicators of multi-dimensional research output and impact 

A first notion is that of the multi-dimensional nature of scientific-scholarly research output and impact. Key 

distinctions are those between publication-based and non-publication-based outputs, and between 

scientific-scholarly, educational, technological, economic, social and cultural impacts.  The multi-

dimensionality of research performance is also reflected in numerous types of bibliometric or informetric 

indicator families, including not only citation and other bibliometric indicators, but also patent-, usage-, 

reputation-, network- and infrastructure-based metrics, and econometric and webometric indicators and 

altmetrics.  

Four levels of intellectual activity in research assessment 

It is useful to distinguishes four levels of intellectual activity related to research assessment: policy, 

expressing and solving a policy issue; evaluation, in which an evaluative framework is specified; analytics, 

analysing empirical data; and relevant data collection.  Informetrics deals with the levels of data collection 

and analytics. It is true that informetrics has a great potential in the assessment of research and that a large 

part is still unexplored. But informetrics itself does not evaluate. Its application requires an evaluative 

framework. Not in all assessments such an evaluative framework has been developed properly. The lacking 

of such a framework has sometimes been compensated by ad-hoc arguments of evaluators or by using un-

reflected assumptions underlying informetric tools. Its validity cannot be established in quantitative-

empirical, informetric research. 

Towards a methodologically “value free” informetrics 

A basic notion holds that from what is cannot be inferred what ought to be. This applies both to political 

values and desirable objectives at the level of policy, as well as to views of what is valuable in research and 
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what constitutes research quality, at the level of an evaluative framework. Evaluation criteria and policy 

objectives are not informetrically demonstrable or provable values. It is consequential that informetricians 

should maintain in their informetric work a neutral position towards such values, and assign a hypothetical 

status to them. In this sense, evaluative informetrics should be “value free”.  

Value-free does not mean that informetric research is not based on values. First of all, like any scientific 

scholarly activity, it is guided by strict methodological principles. In fact, the requirement of being value-

free outlined above is itself a normative statement (a “value”), expressed at the level of methodological 

rules and principles. Secondly, informetric researchers have political views and preferences as well. Also, 

they are scholars, and have views on what constitutes scholarly quality. The being value-free principle does 

not mean that informetricians should not have such views, or that they are not allowed to have political 

preferences.  

It does not even mean that in the selection of research subjects, political or evaluative views are not 

allowed to play a role. But in the empirical inquiries into informetric phenomena such values and 

preferences should be placed between brackets. Searching for scientific-scholarly truth should not be 

affected by them. Whether or not informetric observations or conclusions from empirical research are true 

or correct, should not depend upon a researcher’s political or evaluative views.  

Empirical informetric research related to research quality almost inevitably must make certain assumptions 

related to political or evaluative context, for instance in the use of concepts such as “quality” or “impact”. 

The value-free principle requires that informetricians should make the assumptions of their tools as explicit 

as they can to their colleagues and to users of their information. This is a common responsibility in which 

researchers should keep each other sharp. In a sense, it is a never ending activity. Rather than ignoring this 

notion, it should be accepted and obtain a sustainable place in the work of informetricians.  

How the policy context influences the choice of indicators 

The choice of indicators in an assessment study does not only depend upon the type of entity and the 

performance dimension to be assessed, but also upon the purpose of the assessment and its broader 

context. The notion of a multi-dimensional research assessment matrix was introduced in a report by an EC 

Expert Group on the Assessment of University-Based Research (AUBR, 2010).  Four key questions that 

should be addressed in the setup of any assessment study are:  

 What is the unit of assessment, for instance, an individual researcher, group, institution?   

 Which dimension of the research process should be assessed? Scientific-scholarly impact? Social 

benefit? Multi-disciplinarity? Participation in networks? 

 What are the purpose and objectives of the assessment? Allocate funding? Improve performance? 

Increase regional engagement? Budget cuts? 

 What are relevant, general or ‘systemic’ characteristics of the units to be assessed? 

The relevance of taking into account the broader context and systemic characteristics of the set of units 

under assessment can be illustrated by the following example. If one aims to assess the activities of 

research groups in scientifically developing countries that have adopted a policy of stimulating their 

research potential to enter international research and communication networks, it seems defensible to use 

sensible measures of journal citation impact to assess their researchers’ publication strategies. But in case 

of assessing candidates for vacant research positions in established research universities, it seems to make 

little sense if any to rank them according to the average impact factors of the journals in which they have 

published their papers and select the person with the largest score.  

How non-informetric factors influence indicator development 
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Many informetric or bibliometric distributions are known to be skewed. This is especially true for the 

distribution of citations to articles published by a particular researcher, group, or journal. It can be shown 

that skewness of a citation distribution is a “normal” rather than an exceptional phenomenon, even though 

the distributions my substantially differ in degree of skewness. An important question is: how can one 

compare in a sensible manner research groups on the basis of their citation impact if citation distributions 

are so skewed? Discussions on this issue are not only dealing with “technical”, statistical issues, but also 

with “evaluative” assumptions on what constitutes performance. 

For instance, the use of a citation-per-publication ratio is often justified by the assumption that one should 

correct for differences in size, even though size itself can be a manifestation of performance. A base 

assumption of the Hirsch Index is that a performance measure should not be distorted by big hits and less 

important contributions. Proposals to calculate a ratio of citations and Euros spent on salaries seems to 

assume that efficiency should prevail over effectiveness. The role of such assumptions seems to remain 

often implicit. The values expressed in these assumptions can be denoted as extra-informetric, as their 

validity cannot be grounded in informetric research.  

How indicator proposals fit into the developer’s wider context 

The previous sub-section illustrated how the statistical specification of citation-based indicators matches 

particular evaluative assumptions on what constitutes performance influences. It is also informative to 

analyse how indicators fit into the application context. It must be underlined that the influence of the wider 

context of indicator development deals with context of discovery, not with context of justification.  

The Journal Impact Factor was developed and used by Eugene Garfield because he was in need of a tool to 

assess journals independently of the publishers. The Leiden trend indicator analysing the development over 

time of a group’s citations per paper was used to identify emerging and declining groups and to enable one 

to compare large, established departments with small, emerging ones. The Hirsch Index seems to be useful 

especially to propose thresholds for appointing senior researchers in academic positions memberships, 

while, due to their potential to record quick responses from multiple sources to all forms of research 

output an impact, altmetrics are far more useful to monitor early career researchers.  

3. Assessment of individuals, academic institutions and scientific-scholarly journals  

As regards the actual use of bibliometric or informetric indicators in research assessment of individuals, 

research group and institutions, the current author defends the following position.  

 Calculating indicators at the level of an individual and claiming they measure by themselves an 

individual’s performance, suggests a false precision. 

 University rankings are influenced by political premisses and objectives. 

 “Altmetrics should not be used to help evaluate academics for anything important, unless perhaps 

as complementary measures” [Thelwall, 2014]. 

 The informetric evidence that journal impact factors are good indicators of the quality of the peer 

review system and of international orientation is weak. 

The next sub-sections will briefly discuss the use of citation-based indicators in the assessment of 

individuals, institutions and journals. 

 

What does “false precision” mean? 

Performance of an individual and the citation impact of the papers he or she (co-) authored relate to two 

distinct levels of aggregation. Research is team work; multiple co-authorship is a rule rather than an 

exception, especially (but not exclusively) in the natural and life sciences. The crucial issue is how one 
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should relate the citation impact of a team’s papers to the performance of an individual working in that 

team. This issue cannot merely be solved in an informetric way. The application of fractional counting 

based on the number of co-authors, or considering the position of an author in the author sequence in the 

byline of a paper, taking into account corresponding authorship, or using formal statements in research 

papers on author contributions, are per se interesting approaches but they do not solve the problem of 

assessing the contribution of an individual to team work.  

A critical analysis of university rankings 

An analysis of ARWU, Leiden, THE, QS and U-Multirank, shows that each ranking system has its proper 

orientation or ‘profile’, and there is no ‘perfect’ system. Their geographical coverage, rating methods, 

selection of indicators, benchmarks and indicator normalizations influence the ranking positions of given 

institutions. This is especially true for so called normalized citation based indicators. Current ranking 

systems are still one-dimensional in the sense that they provide finalized, seemingly unrelated indicator 

values in parallel, rather than offer a dataset and tools to observe patterns in multi-faceted data. More 

insight is to be provided to users into the methodological differences between the various systems and 

their effects. 

The following example illustrates the crucial importance of considering multiple data sources and aspects. 

A productivity analysis of 640 European universities (Bruni et al., 2019) revealed a downward trend in 

graduation productivity as a function of an institution’s size in terms of number of academic staff, at least 

for institutions with more than 100 academic staff members. But publication (research) productivity shows 

an upward trend, reaching a saturation level for institutions with more than 1,000 staff members. 

Considering merely one of these two aspects, ignoring the other, may easily lead to misinterpretations and 

incomplete images of overall tendencies in national academic systems and of the academic performance of 

individual institutions.  

The use of journal impact measures  

The use of journal impact factors and related citation based indicators of journal impact seems to be based 

on the following two assumptions: 

 They are a good measures of the quality of a journal’s manuscript peer review process 

 They are good measures of  the international orientation of its author or reader populations. 

These two assumptions are related to the two connotations assigned to the notion “international journal”. 

The first relates to journal quality, and is synonymous with the expressions “of international quality”, or 

“among the best journals in the world”, or “publishing the best papers published in the world”. The second 

connotation refers to the geographical distribution of the authors publishing in a journal or citing the 

journal. In the latter case, “international” means “used by authors from all over the world, or from a large 

number of countries”. Conversely, a national journal is a journal in which the major part of papers is (co-) 

authored by – or cited by – researchers from one single country. The current author defends the position 

that the informetric evidence in support of these two assumptions is rather weak. In the next sub-sections, 

two outlines of empirical research are presented that could aim to systemtically test these assumptions.  

New indicators of the manuscript peer review process 

To test the first assumption, it would be necessary to correlate journal impact measutes with citation-

independent indicators of the quality of a jourmal’s peer review process. Currently, such indicators are not 

available on a large scale. To develop such indicators, one could combine classical research methods from 

the humanities with computational linguistic methods to analyse the full text of referee reports on 

submitted journal manuscripts. Several publishers have decided to make their submission archives under 
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certain conditions available to external researchers for scientific-scholarly research. Independent 

researchers could examine for instance the degree of consensus among peer reviewers; and differences 

between humanities or social sciences on the one hand and natural and life sciences on the other. Another 

research line could explore the construction of indicators of Indicators of reviewers’ thoroughness and 

impartiality, or the formative versus summative nature of evaluations expressed in the reviews.  

Indicators of a journal’s (inter-)national orientation 

A project carried by the current author in collaboration with staff members from SCImago Research Group 

has developed indicators of a journal’s national orientation, defined as the percentage of a journal’s articles 

published by authors from the country publishing the largest number of articles in that journal. For 

instance, a national orientation score of 60 per cent means that authors from the journal’s ‘top’ country 

publish 60 per cent of all papers. A similar measure can be calculated by analyzing the geographical location 

of the authors citing a perticular journal.  

Thus far the project has analyzed data from Elsevier’s Scopus. Preliminay findings show that  in almost 10 

per cent of Scopus-indexed journals there is one single country (the ‘top’ country for that journal in terms 

of number of papers) the authors from which contribute to more than 90 per cent of published papers. The 

statistical relationship between indicators of a journal’s national orientation and its citation impact are 

currently being conducted and will be published soon. 

4. A multi-level application model for the use of metrics in evaluation and policy 

A desktop application model 

The application of bibliometric or informetric indicators in research assessment is often conceived in terms 

of what may be termed as a “desktop assessment” model, that is based on a series of simplistic, seemingly 

plausible, but, upon reflection, questionable if not inappropriate assumptions. Typical examples are: Easily 

available indicators should be used (i.c., publication counts, journal impact factors, h-indices); Indicators 

measure well what they are supposed to measure; no confirmation from other sources is needed; The 

aspects measured by the indicators constitute appropriate evaluation criteria; The higher the score, the 

better the performance; and the best performer should receive the largest support.  

Alternative approaches 

In the current author’s monograph Applied Evaluative Informetrics (Moed, 2017) a series of alternative 

views and approaches is proposed.  The proposed elements can be positioned in a general application 

model with the following characteristics. Two application lines are distinguished, one at the level of an 

institution and a second at a supra-institutional level. At the institutional level, individual scholars and 

research groups are being assessed. As outlined in Section 3, such an assessment can be carried out 

properly only when informetric indicators, background knowledge and qualitative insights are being 

combined. The outcomes may be used in an internal funding policy.   

At the supra-institutional level, the second application line aggregates indicator data per institution. One 

objective for this statistical work may be to create a parameter in a funding formula to be applied by the 

supra-institutional agency to distribute funds across institutions. A second, perhaps even more important 

objective type of use concerns the assessment of evaluation processes that are being carried out within the 

institution. In such an assessment, an independent entity marginally tests the procedures along which 

institutions reach qualitative judgments and distribute funds among departments or groups. In such tests, 

indicators may constitute one of the sources of information, but it is not the position of an institutional unit 

within an institution that is at stake, but the defensibility and the effectiveness of the overall process of 

quality control of the institution as a whole.  
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According to this model, an inappropriate type of use of indicators is one in which supra-institutional 

entities are concerned directly with assessment of basic units at the institutional level, such as individuals 

or groups. Making proper evaluations and informed decisions about individual units within a university 

requires background knowledge that may not be well reflected in informetric indicators, and therefore may 

be unknown to external entities operating at a large distance from an institution.  

Concluding remarks 

The genuine challenge in the responsible and fair use of informetric indicators of research performance in 

an academic environment does perhaps not primarily lie in the further sophistication of indicators, but in 

the ability to establish external, independent and knowledgeable entities who monitor the evaluation 

processes within institutions, fully aware of the pros and cons of informetric indicators, acknowledging that 

it is the primary responsibility of the institutions themselves to conduct quality control, and allowing them 

to profile themselves on the basis on how they implement a notion as complex as academic research 

quality. At the same time, and as a necessary condition or the successful foundation of external, 

independent monitoring entities, institutions should make next steps in the organization of their internal 

quality control procedures. 
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