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Abstract
In this paper, we demonstrate how the research performance of a university institute 
(department) over a long period of time can be presented and evaluated. Using the exam-
ple of an information science institute at a German-speaking university, namely the (for-
mer) Institute of Information Science at the University of Graz in Austria, we present the 
research performance of this institute over the entire duration of its existence (33 years) in 
different ways. In order to be able to contextualize its performance, we compare it with that 
of some related institutions from all over the world. Due to the high effort involved in col-
lecting data and the lack of data availability, the comparison must be limited to a period of 
a few years and—with regard to the institutions from non-German-speaking countries—to 
the Web of Science as data source. In this international comparison, the institute in the 
focus of the study shows relatively poor results. As can be seen, the choice of the data 
source has a major influence on the evaluation results. Especially for institutes from non-
English-speaking countries with publications in their respective national languages, an 
exclusive use of international databases, such as Web of Science or Scopus, cannot fully 
consider the whole research performance. The use of personal publication lists or local 
research databases seems almost indispensable in these cases. A major novelty of this arti-
cle is the handling of a very long evaluation period and the discussion of different ways of 
subdividing it. With regard to the presentation of the results, in the case of a long observa-
tion period, not only should annual and overall results be presented, but also multi-year 
comparisons be performed. In this way, year-by-year fluctuations can be smoothed out, and 
longer-term developments can be well represented.
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Introduction

Research evaluations at the individual (Meyer et al., 2012) and university level (Morgan, 
2004; Valadkhani & Worthington, 2006) are relatively common in practice, while those—
as in the present case—at the institute (respectively department) level (Chou & Chan, 
2016) are more seldom. Regardless of the level of analysis, the research output deter-
mined as part of a research evaluation serves on the one hand as evidence of the successful 
research activities (Sīle & Vanderstraeten, 2019), and, on the other hand, it is increasingly 
used as a basis for performance comparisons (Casani et  al., 2014; Vernon et  al., 2018; 
Zhu et al., 2014). However, regardless of the purpose, such research evaluations are usually 
based only on a few indicators. In this paper the evidence of research performance and dif-
ferent ways how to present it are the focus while a performance comparison is performed in 
order to contextualize the research results of the institute under consideration.

Publications, citations, awards or (Nobel) prizes, memberships in editorial boards and/
or the awarding of third-party funds can be used as a measure of research performance 
(Caminiti et  al., 2015; Diem & Wolter, 2013; Moed, 2005; Rost & Frey, 2011; Vernon 
et al., 2018). In the following, however, the measurement of the research performance is 
limited to publications and citations, since they certainly play the greatest role in practice 
(Robinson-Garcia et al., 2019).

Despite the greater attention paid to the individual or university level, there have also 
been some activities in the area of research evaluation at the institute level (Beasley, 1990; 
Bonaccorsi & Cicero, 2016; Colman et al., 1992; Edgar & Geare, 2010; Haktanirlar Ulu-
tas, 2011; Kao & Hung, 2008). At this point it should be pointed out that in the present 
study the terms “institute” and “department” are used synonymously, since the organiza-
tional (sub)units in German-speaking universities are often called “institutes” while the 
term “department” is more common internationally. Departments, as essential organiza-
tional units of universities, should be evaluated much more frequently from the point of 
view of the authors. This should be done, as already mentioned, not only in the context of 
comparisons with related departments, but also in isolation and comprehensively in order 
to provide evidence of the research performance provided. The result of it should then be 
presented to both financiers and society (especially in the case of state institutions that are 
largely financed by taxpayers’ money).

Most of the research evaluations carried out were performed for evaluation periods from 
one to ten years. Longer observations are largely lacking (for one of the few exceptions: cf. 
Nandi & Bandyopadhyay, 2012), and not just at the institute level (for a long-term analy-
sis at another level, for example, at the subject area level: cf. Fülbier & Weller, 2011). 
From the perspective of the authors, this lack represents the research gap that is primarily 
intended to be closed with this article. In particular, we will analyze the whole research 
output of the Institute of Information Science over the entire lifetime of its existence.

A closer look at relevant empirical studies also shows that the results of a research eval-
uation depend very much on the assumptions chosen, which are normally defined at the 
beginning of an analysis and usually not varied afterwards (Kao & Hung, 2008). These 
assumptions refer to the use of various publication and citation indicators (De Rijcke et al., 
2016; Reichmann & Schlögl, 2021) and also include the observation period (in the present 
study, the focus is on a long observation period), the data source used, the staff members 
relevant to the research performance of an institute and the question of whether the size 
of the evaluated unit should be taken into account or not. Furthermore, it must also be 
clarified which types of publications should be taken into account, whether there should be 
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restrictions with regard to the publication language, whether different types of publications 
should be weighted (rated) differently and how multiple authorships should be dealt with. 
In the following exemplary research evaluation, these influencing factors will be varied to 
show their effect on the results.

Overall, the present study has the following objectives: First, the research performance 
of one institute should be presented as comprehensively as possible for an unusually long 
period of time (33 years, which corresponds to the duration of the existence of the ana-
lyzed institute). Not only on an annual basis and for the entire observation period, but also 
for periods in between (3- respective 11-year subperiods). In addition, problems should 
be discussed that result from such a long observation period, such as the lack of availabil-
ity of older data. Second, it should be shown what influence various factors, in particular 
data source, publication language and multiple authorships, have on the results. Depend-
ing on the selected characteristics of the individual factors, different levels of research 
performance are shown. These two objectives will be achieved on the basis of the exem-
plary analysis of a single university institute. Third, in order to be able to conceptualize the 
research performance of this institute, this research performance will be compared with 
that of related institutes or departments.

Factors influencing the outcome of a research evaluation

In the following, factors that have an influence on the research performance of a univer-
sity institute are discussed in more detail. By doing this, the reader should not only gain 
insight into the factors used in the present study, but also get a good overview of the factors 
already used in comparable studies.

Period of analysis

With regard to the frequency of research evaluations and—as a result—the optimal length 
of the evaluation period, there is no uniform point of view. Institutionalized detailed 
research evaluations, such as those based on a separate federal regulation ("Evaluierungs-
verordnung") in Austria or those under the Research Excellence Framework (REF) in the 
UK (Chowdhury et al., 2016), are usually carried out at intervals of several years due to 
the large amount of data required. (Pure) Rankings, such as the well-known international 
university rankings (Piro & Sivertsen, 2016), tend to be annual. Research evaluations car-
ried out as part of individual research projects often span several years (Macharzina et al., 
2004).

The focus of this paper is the evaluation of the research performance over a long period 
of time. The trigger for the present evaluation was the merger of the analyzed institute with 
two other institutes and thus the end as an independent research unit. The entire research 
performance of the institute was to be evaluated over the entire duration of its existence, 
from which the 33 years resulted. In this context, the question arises as to whether and how 
this period should be subdivided.

If the observation period spans several years, there is always the possibility of differenti-
ating between an overall view and an annual view (Sīle & Vanderstraeten, 2019). While the 
overall view can provide a good overview, the annual view reveals fluctuations and trends. 
If the observation period extends to a maximum of 10 years, a periodic subdivision (in the 
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context of the present study, this means a subdivision of the observation period into peri-
ods of more than one year) is rarely carried out in practice.

If the observation period—as in the present case—is (very) long (33 years), periodic 
views should be carried out in addition to an overall view and an annual view (Fülbier & 
Weller, 2011; Jiménez-Contreras et  al., 2003). The number of periods should be chosen 
so that, on the one hand, annual fluctuations are balanced out (for this purpose, for exam-
ple, 2- to 5-year periods could be formed) and, on the other hand, long-term developments 
are easily recognizable (for this purpose, for example, the whole observation period can 
be subdivided into 2–4 longer periods). Following these considerations, we used 3-year 
subperiods on the one hand and 11-year subperiods on the other. This division made it 
possible to subdivide the entire observation period into 11 (based on the 3-year periods) 
respectively 3 (based on the 11-year periods) sub-periods of equal length.

Data sources

The great importance of the choice of the data source for the results of a research evalu-
ation has already been determined in other studies (Amara & Landry, 2012; Meyer et al., 
2012). To analyze the research performance of an institute, one could refer to the personal 
publication lists of the institute’s researchers with regard to the publication output. These 
most likely enable a complete collection of all publications required for a research evalua-
tion (Dorsch et al., 2018). In practice, however, it is often quite time-consuming or impossi-
ble to get current and complete personal publication lists. In recent years, publicly accessi-
ble local research databases were developed at many universities, including the University 
of Graz, in which all researchers employed there could enter all of their publications. If the 
quality is appropriate, these databases can definitely be viewed as a fully-fledged substitute 
for personal publication lists.

Since this was the case in the present study, the publication data could be taken from the 
local research database (so-called “research portal”) of the University of Graz. In order to 
assure data quality, a cross-check was also carried out using the personal publication lists 
available at the homepages of the research associates, who had been employed at the insti-
tute during the period under review.

At this point it should be emphasized that—in contrast to the present study, in which the 
authors were themselves members of the evaluated department for almost the entire period 
under consideration and therefore had comprehensive access to all relevant data—in many 
cases it would be difficult to collect research data for a very long observation period. This 
is because it is usually not possible for external persons to determine who was employed 
at a department for how long during the period under review. However, this information is 
necessary in order to be able to identify the publications relevant to the department’s per-
formance. In addition, there are often no publicly accessible personal publication lists or 
local research databases that go back that far.

If a citation analysis is to be performed, additional data sources must be applied. The 
best-known sources that can be used for this purpose—but also as an alternative to a pub-
lication analysis—are Web of Science (WoS), Scopus and Google Scholar (Gavel & Iselid, 
2008; Meho & Yang, 2007). Comparisons between WoS and Scopus show that Scopus 
contains more publications (Ma & Cleere, 2019). Although even more publications and 
citations relating to more regions and language areas are included in Google Scholar 
(Amara & Landry, 2012), they are difficult to identify due to the lack of structure (Meho & 
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Yang, 2007) and the insufficient quality of this database. Therefore, we did not use Google 
Scholar in our study.

The choice of the data source also has a considerable influence on the consideration 
of the publication language. If you decide to use Web of Science or Scopus, this de facto 
comes close to a limitation to English-language publications and citations (Clermont & 
Schmitz, 2008; Mongeon & Paul-Hus, 2016). In any case, taking into account the language 
of publication is only important for institutes from non-English-speaking countries, which 
moreover largely do not publish in English, which is often the case in the humanities and 
social sciences. Taking into account publications in the language spoken at the location of 
the examined institute could reveal how firmly anchored this is nationally. This could be 
important for the transfer of scientific knowledge to practice. However, a restriction to non-
English publication languages ​​presupposes the use of suitable data sources in this regard, 
i.e., personal publication lists or local publication databases.

Relevant subjects of analysis

The answer to the question of whose research performance should be covered in a research 
evaluation seems simple at first glance: namely, all research associates of the institute dur-
ing the period under observation. If you can use a database, all publications (and citations) 
of an institute for a certain period of time can usually be called up under its name, so that 
you don’t even need the names of the relevant academic staff. However, even in such a 
case, one should question the basis on which the research performance is allocated to the 
institute.

If personal publication lists are used, however, the publications must be recorded at the 
individual level and then aggregated. This opens up the possibility of considering differ-
ent groups of researchers as analysis subjects. If the research output should be collected as 
comprehensively as possible, all of the institute’s scientific staff should be included, as is 
usually the case when using databases (Bonaccorsi & Cicero, 2016). This was also the case 
in the present study. However, pre-doctoral researchers often have hardly any publications 
because they often need several years to familiarize themselves with research. The inclu-
sion of them would lead to a deterioration in the research performance of the institute if the 
size of the institute is taken into account (see 2.4). For this reason, it could make sense to 
consider only post-doctoral researchers as representatives of an institute. Alternatively, one 
could take into account only professors, provided that they are viewed as key scientific staff 
(Albers, 2015).

Size of an institute

When presenting the research performance of an institute, it should be considered whether 
this should be done with or without taking the institute’s size into account. In the pre-
sent study, we have considered both variants to demonstrate the differences. In the case 
of an isolated analysis of a single institute, the consideration of the size certainly plays a 
smaller role than in the case of institute comparisons. For pragmatic reasons, the number of 
research associates, measured in full-time equivalents (FTE), is a suitable measure for the 
size of an institute, i.e., the research performance is divided by this number (Fabel et al., 
2008). Nevertheless, in international research rankings, especially those at the university 
level, the approach is often undifferentiated in this regard (Vernon et al., 2018). This could 
be due to the fact that a well-founded consideration of the size is difficult to implement, 
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since the size of a unit is not only determined by the number of research associates, but 
also by other (research-relevant) factors, such as the number of non-scientific employees, 
equipment or budget.

Publications

Relevant types

Once the data source and relevant authors have been determined, it must be decided which 
types of publications are to be used for a research evaluation, where the importance of the 
different types depends strongly on the discipline (Huang & Chang, 2008).

If there is no restriction in this regard, any entry in the personal publication lists or 
research databases is counted as a publication. In the other case, possible types of publica-
tions must be defined. A distinction is often made between monographs, papers in journals, 
papers in compilations and other contributions (Stock, 2000). We also used this categoriza-
tion in the present study. As contributions in conference proceedings can be highlighted 
as a special category of papers in compilations, we have subdivided this category into two 
subcategories: papers in conference proceedings and papers in other compilations (e.g. con-
tributions to commemorative publications). The other contributions include, for example, 
those in non-scientific journals, but also shorter treatises such as editorials, book reviews, 
readers’ letters or encyclopedia entries. Editorships, patents and audiovisual media are very 
often not considered—as in the context of the present study. What all the other contribu-
tions have in common is that it is difficult for outsiders to judge their quality. In many 
cases, their composition is much less labor intensive for which reasons it is problematic to 
compare them with “regular” research publications like research articles.

Counting of a single publication

For each publication that is considered relevant for a research evaluation, a decision must 
be made concerning with which weight it should be included in the evaluation.

With regard to multiple authorship, there is the option of full counting. This makes 
sense if—as in the present case—the research performance of a single organizational unit 
is evaluated in isolation and is to be presented as positively as possible. In practice, this 
approach is quite common (Zhu et  al., 2014), e.g., when researchers present their own 
performance. At the institute level, full counting means that every publication in which at 
least one institute member is involved counts fully for the institute, i.e., is counted as one. 
The differences compared to the results based on fractional counting, in which co-author-
ships are taken into account, are greater if more researchers from outside the institute were 
involved in the publications under consideration.

There are several options for a fractional counting (Sivertsen et  al., 2019; Wildgaard 
et al., 2014), of which the equal consideration of all authors according to the formula 1/n 
(n = number of authors) is the most common. In addition to full counting, we also used this 
variant in our study. Fractional counting based on the actual contributions of the individual 
authors would be ideal; however, this information is usually not available in practice.

Overall, dealing with multiple authorship in a research evaluation is always a challenge. 
When using full counting, publications in co-authorship have an advantage over those in 
single authorship, since a small contribution to a publication, if it is reflected in a men-
tion as a co-author, counts as much as a whole publication in single authorship. And in 
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disciplines in which high numbers of co-authors are common, an individual’s research per-
formance can turn out to be rather low.

A differentiated assessment of different types of publications can only be made if there 
is a subdivision according to the type of publication. It could, for example, be based on 
the average scope or the reputation of the individual types of publications. In this way, 
monographs would be rated higher than the other types of publications, and papers in 
journals would be rated higher than papers in compilations or other contributions (Sīle & 
Vanderstraeten, 2019). Since there is no established procedure in this regard, we have not 
weighted the different types of publications in our study.

A weighting of publications could also be carried out on the basis of the published 
pages (Fabel et al., 2008). This can lead to strong distortions due to different formats, font 
sizes and layouts. Therefore, it would be better to count the size in words or characters, but 
such data is only available for electronic publications. This was not always the case in our 
study. Therefore, it would have been necessary to use the page numbers instead.

One possibility of weighting papers in journals, which can partly be found in practice 
and could be used especially if the evaluation is limited to this type of publication, is con-
sidering the "value" of the journal in which the publication was made. Relevant journal 
rankings (Schrader & Hennig-Thurau, 2009) or the impact factor of the journal, for exam-
ple, according to the Web of Science, can be used to determine the “value” of a journal 
(Balaban, 2012; Glänzel & Moed, 2002; Jappe, 2020). This raises the question of how 
to deal with papers that have appeared in journals that are not included in the relevant 
databases and therefore do not have an impact factor. Generally, weighting papers in jour-
nals is very problematic since citations which can vary widely across disciplines and even 
research areas are not normalized. Furthermore, it is problematic to conclude from journal 
“quality” to the subsequent impact of an article appearing in it. For these reasons, we did 
not include such weightings in our study.

Citations

For a citation analysis, one of the relevant international databases is usually used. The 
choice very often is between Web of Science or Scopus, whereby in Scopus usually more 
publications and thus more citations are recorded than in Web of Science (Gorraiz et al., 
2014; Jappe, 2020; Martín-Martín et al., 2018). In our study we used both databases (for 
citation analysis). Since we had only access to Web of Science Core Collection which 
covers only journal articles and since the majority of Scopus consists of journal papers, 
it makes little sense to subdivide the citations according to the type of publication cited 
(Fülbier & Weller, 2011).

A weighting of citations is seldomly performed in practice (Waltman, 2015). In prin-
ciple, all weighting options relevant for publications can also be used for citations. In the 
case of multiple authorships, the citations could be counted proportionally. The citations 
could also be weighted differently depending on the type of publication cited or linked to 
the value of the journal in which the cited publication appeared. However, this would often 
involve a lot of effort.

Besides the number of citations, the h-index can be used in research evaluations (Vin-
kler, 2010). It can be calculated at the individual (García‐Pérez, 2010) and at the insti-
tute level. In the latter case, the procedure is usually such that the institute is viewed as a 
unit that publishes and receives citations. Alternatively, the average h-index of all research 
associates could be calculated as a performance indicator for the whole institute.
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Empirical study

Analysis object

The former Institute of Information Science (and Information Systems) at the University 
of Graz in Austria, more precisely the research carried out at this institute during its 
existence, is the object of the present study. The institute was founded in 1987 as the 
“Institute of Information Science” and was the only university institute of this kind in 
Austria. It was part of the Faculty of Social and Economic Sciences at the University of 
Graz, which had a great influence on the institute’s orientation. Accordingly, there was 
a strong focus on business administration right from the start. In addition to the sub-
ject areas of information and documentation, research and teaching also included topics 
from information management and business informatics.

At the time of its foundation, the staffing comprised a professorship as well as posi-
tions for three research assistants, which were changed to professorships over the years, 
and a secretary. In 1996 two more positions were added, one for a research assistant and 
one for an IT technician.

In 2007 the institute was renamed to”Institute of Information Science and Informa-
tion Systems”. This should take into account the fact that there was no business infor-
matics institute at the University of Graz. Research and teaching were (slightly) adapted, 
but there was no increase in personnel.

After the founder of the institute received emeritus status in 2020, the institute was 
incorporated into the newly founded Institute for Operations and Information Systems 
together with two other institutes from the same faculty (the Institute for Statistics and 
Operations Research and the Institute for Production and Logistics). The reasons for this 
merger were strategic considerations by the faculty, striving to form larger organiza-
tional units in order to generate synergy effects.

In order to be able to contextualize the research performance of the analyzed insti-
tute in Graz, we compared it with the research performance of selected related insti-
tutes from all over the world. The selection was proceeded as follows: For the Ger-
man-speaking countries we included all four currently existing related institutes in 
Berlin ("Institut für Bibliotheks- und Informationswissenschaft", Humboldt-University), 
Düsseldorf (“Abteilung für Informationswissenschaft”, Heinrich Heine University), 
Hildesheim (“Institut für Informationswissenschaft und Sprachtechnologie”, Univer-
sity of Hildesheim) and Regensburg (“Lehrstuhl für Informationswissenschaft”, Uni-
versity of Regensburg). Hildesheim had to be excluded due to a lack of data availabil-
ity. For the non-German-speaking countries, we have selected one related institute for 
each continent. This selection included the first institute listed for each continent based 
on a Google search for the term "Department of Information Science". As a result, the 
following locations/departments were chosen: Dunedin in New Zealand for Australia/
Oceania (“Department of Information Science”, University of Otago), Little Rock in 
the United States for America (“Department of Information Science”, University of 
Arkansas at Little Rock), London in the UK for Europe (“Department of Library and 
Information Science”, City University of London), Pretoria in South Africa for Africa 
(“Department of Information Science”, University of South Africa in Pretoria) and 
Ramat Gan (Tel Aviv) in Israel for Asia (“Department of Information Science”, Bar-Ilan 
University).
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Methods

Data collection

For the publication analysis, the first step was to collect the publication output of the rel-
evant institute for the 33-year observation period (1987–2019) based on the entries in 
the local research database of the University of Graz. In a second step, it was determined 
which of the publications were also included in Web of Science and Scopus.

For the citation analysis, the number of citations the institute’s publications received 
each year was determined in Web of Science and Scopus. Accordingly, the citations in 
a certain year (= citation year) accumulate for all articles with a publication year less or 
equal to the citation year. This means that the total number of citations tends to increase 
over the observation period since more and more articles are considered with the upcoming 
citation years.

Due to limited resources, the international comparison was limited to a period of 3 years 
(2017–2019) for publications and 5 years (2017–2021) for citations. For the four institutes 
in the German-speaking countries, the publication data for this comparison was taken from 
the personal publication lists of the researchers working there, or from the local research 
database (for Regensburg). In addition, the extent to which these publications are included 
in the Web of Science was determined. For the other five institutes, data collection was 
limited to the Web of Science. First of all, we searched for all departmental publications 
(e.g., OO = Humboldt Univ AND SG = Berlin Sch Lib & Informat Sci). Since in several 
publications only the university but not the (correct) department name is specified, we 
searched also for the publications of each researcher of the department. This way we could 
identify several more departmental publications. The citation data for all nine institutes 
was retrieved from Web of Science for the citation years 2017–2021 in February 2022 the 
same way as described above. Only the number of citations referring to publications from 
2017, 2018 and 2019 was considered. The h index was calculated for the publications from 
2017 to 2019 by the end of 2021, which resulted in correspondingly low values.

Data analyses

Table 1 shows which influencing factors discussed in "Factors influencing the outcome of 
a research evaluation" section were considered how often in each peculiarity in the case 
study. In this respect, Table 1 gives the reader a good overview of which approaches the 
authors prefer for a research evaluation at institute level. For this selection, the aspects 
"previous dissemination in practice", "meaningfulness from the authors’ point of view" and 
"practicability" played a dominant role. Table 1 could therefore also serve as a guide for 
comparable studies.

Each analysis in "Results" section represents a combination of one peculiarity for each 
relevant influencing factor. Out of the 1.152 (32) possible combinations for the publication 
analysis (citation analysis) according to Table 1, only those which the authors found par-
ticularly useful to present the research performance of an institute were considered in the 
case study. Based on the intensity of the gray background in Table 1, it can be seen with 
regard to each peculiarity how often it was taken into account in the following analyses.

As can also be seen in Table 1, year-by-year analyses were used the most frequently, 
followed by evaluations of the total research performance (no splitting into subperiods). In 
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case when splitting the observation period, 3-year and 11-year periods were used. These 
two period lengths were chosen because the entire observation period could be divided 
into 11 and 3 subperiods. For the citation analysis, Web of Science and Scopus were used 
as data sources. In the publication analysis, the proportion of publications in English was 
calculated in two evaluations.

In all cases, the research performance of the institute is represented by the publications 
of all research associates. The size of the institute was only taken into account in a few 
evaluations, and if it was, the results were divided by the number of all research associates 
(in FTE).

In the publication analysis, most of the evaluations relate either to all types of publica-
tions or—due to their great importance in practice (Macharzina et al., 2004)—exclusively 
to papers in journals. In the first case, no weighting of different publication types was 
made. Also, journal papers were equally treated, i.e., the weighting of an article by means 
of the impact factor of the journal was avoided. In the citation analysis, a differentiation 
between document types was never made, since almost all citations accumulate to papers.

Since the intention was to present the institute’s research performance as positively 
as possible, full counting was used in most analyses in the case of multiple authorships; 

Table 1   Influencing factors and the occurrence of their peculiarities in the case study
Rele
vavant for 

publica
tion

analy
sis

Rele
vant for 
citation
analy

sis

Aspect Characteristics

X X 1-Observation
period a-1 year b-3 years c-11 years d-33 years

X
(X)

(only b 
and c)

2-Data source
a-Local

research 
database

b-Web of 
Science c-Scopus

X 3-Language

a-No 
considera-

tion
(all lan-
guages)

b-English

X X 4-Relevant authors Research 
associates

X X 5-Size of an
institute

a-No 
considera

tion

b-Number 
of

research 
associates

X 6-Type of
publication

a-No 
considera-

tion (all
types)

b-
Mono

graphs

c-Papers 
in journals

d-Papers 
in confer-

ence 
proceed-

ings

e-Papers 
in other 
compila-

tions

f-Other
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fractional counting (dividing the research output by the number of co-authors) was only 
used rarely.

The publication length (in pages) was only calculated in one analysis.
The international comparison could only be carried out in less detail. The analyses 

were carried out annually and for the entire observation period (3  years); the only data 
source was the Web of Science (Core Collection). Therefore, there was also a restriction 
to contributions in journals. The language of publication and the number of co-authors 
were recorded for these papers. In the case of multiple authorship, only full counting was 
used. Of the other influencing factors listed in Table 1, only the size of the institute was 
relevant. Additionally, a somewhat more detailed comparison (in the following referred to 
as multinational comparison) was carried out exclusively for the four institutes from the 
German-speaking countries. For this purpose, personal publication lists and the universi-
ty’s research database (in one case) were used as a further data source. As a result, besides 
journal contributions also other types of publications could be taken into account.

Results

Annual analyses

The annual publication-related research output of an institute over a long period of time 
can, as in Fig. 1, be presented with a line diagram. The green line represents the research 
performance of the institute based on the local research database. All publications con-
tained in it by all research associates of the institute were considered, regardless of the 
type and language of publication and co-authorship (full counting). A look at the annual 
values reveals large fluctuations. For example, there was only one publication in 1993, 

Fig. 1   Annual number of publications (all types) from different data sources
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compared to 42 in 2013. Overall, the trend is clearly upwards. The most productive phase 
was between 2012 and 2014.

If Web of Science or Scopus is used as the data source (see the blue and red lines, 
respectively), this leads to a drastic reduction of the research output. Up to the year 2000, 
there was only one entry in both cases. The maximum values (5 in Web of Science and 13 
in Scopus) are far from those based on the local research database (42).

If the type of publication is restricted to papers in journals, the differences between the 
results based on the different data sources are much smaller, as can be seen in Fig. 2. The 
annual maximum values are now 15 (local research database), 4 (Web of Science) and 6 
(Scopus). There is also considerable annual variation in the number of papers in journals. 
Here, the most productive phase was around the year 2003.

The left part of Table 2 (the columns “Number of publications”, “Share in Web of Sci-
ence” and “Share in Scopus”) shows the content of Figs. 1 and 2 in a different way: The 
information in the “All types" columns corresponds to Fig. 1, and that in the "Papers" col-
umns corresponds to Fig. 2.

The column “Share in English” shows that there were considerable annual fluctuations 
with regard to the language of publication. However, the proportion of publications in Eng-
lish has tended to increase over the years. Over the whole lifetime of the institute, approxi-
mately 30% of all publications (including both all publication types and journal papers) 
were in English.

The column “Share with multiple authorship” reveals that papers in journals were co-
authored much more frequently than all other types of publications. It should be noted that 
the values in Table 2—in contrast to those in Fig. 3—relate to the individual and not to the 
institute level. This means that here, “multiple authorship” also includes publications that 
were co-authored with members of the institute. In Fig. 3, however, multiple authorship is 

Fig. 2   Annual number of papers in journals from different data sources 
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related to the institute level, i.e., multiple authorship was only assumed if one of the co-
authors was not an institute member.

To take into account the size of the institute, we used the number of research associates 
in FTE. As can be seen in Fig. 3 (see the blue line), this number was relatively constant 
and—with a few exceptions—always between 4 and 5. As is shown in Fig. 3, the annual 
publication output per FTE (purple line) roughly corresponds—with lower absolute val-
ues—to the total research output (green line). In the year with the highest number of pub-
lications (2013), there was an average of more than 8 publications per research associate, 
and since 1997 this value—with the exception of 2005—has always been well above 1.

A comparison of the research performance based on full counting (green line) with that 
based on fractional counting (red line) reveals only relatively minor deviations. They were 
greatest in 2012 and 2013. In six years, there were no differences at all.

According to Fig. 4, the most common type of publications was papers in journals, fol-
lowed by papers in conference proceedings. Both categories show strong annual fluctua-
tions. In seven (four) years, other contributions (papers in other compilations) were the 
most common type of publication. In contrast, only 3 monographs were published in the 
whole observation period.

Figure  5 shows the annual citations of the institute. It can be seen that the institute 
received no citations up to and including 2002 in Web of Science and Scopus. Then, there 
was a more or less continuous increase up to 2013, the year with the highest number of 
citations. Afterwards there were certain fluctuations, but the number of citations—with 
two exceptions—was always higher than before the peak year.

In most years Scopus showed more citations than Web of Science; the differences 
between full and fractional counting are considerable in both databases.

All in all, it can be stated that it is quite common to present the research output annu-
ally. As the previous examples show, such a presentation is even possible for very long 

Fig. 3   Annual number of publications per research associate and annual number of publications of the insti-
tute (full and fractional counting). (Color figure online)
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evaluation periods (in our case 33  years). Annual analyses can usually be performed 
without great efforts since the underlying data sources (e.g., publication lists or data-
bases) also provide this time frame. As was shown before, one problem with this kind of 

Fig. 4   Annual number of publications by type of publication

Fig. 5   Annual number of citations from different data sources
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analyses can be strong year-to-year fluctuations which are due to sometimes long publi-
cation (e.g., monographs) or review processes.

Multi‑annual analyses (3‑ and 11‑year subperiods)

In the following, the analyses were conducted on a periodic basis. First, the entire observa-
tion period is subdivided into 11 3-year subperiods (Figs. 6 and 7) and then into 3 11-year 
subperiods (Figs. 8 and 9).

Figure 6 shows that the number of all publications as well as the number of papers in 
journals has tended to increase over time. The reason for this trend could be that over the 
years three of the research assistants became (associate) professors, so that from 2005 
the scientific staff of the institute permanently consisted of four professors and only one 
research assistant. The most productive period with regard to papers in journals was from 
2002 to 2004, and with regard to all publications, it was from 2011 to 2013. With regard 
to citations, there was a steady increase in both databases, which was very strong from the 
period 2002–2004 to the period 2011–2013, afterwards it flattened out. The reason for this 
increase was that the pool of the underlying publications has grown over the years.

With regard to papers in journals, the share of publications with multiple authorship 
was greatest in the last three periods (see Fig. 7). This was also true for the share of papers 
in English, albeit at a lower level.

As can be seen in Fig. 8, both the total number of publications as well as that of cita-
tions has risen sharply in each 11-year period. Papers in journals, however, already had 
their maximum in the second period. The low number of publications in the first 11-year 
period is due to two facts. First, after its foundation, many efforts were necessary to set 
up the institute. Second, in the beginning, the research associates (besides the head of the 

Fig. 6   Number of publications (all types versus papers in journals) and citations (Scopus versus Web of 
Science) for 3-year periods
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Fig. 7   Papers in journals for 3-year periods—share in English and with multiple authorship

Fig. 8   Number of publications (all types versus papers in journals) and citations (Scopus versus Web of 
Science) for 11-year periods
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institute) had only 4-year contracts and were, therefore, mainly engaged in finishing their 
PhD theses.

With regard to papers in journals, there was a strong increase in the share of co-authored 
publications from period to period, while the share of papers in English only increased sig-
nificantly in the third period (see Fig. 9).

As the multi-annual analyses before revealed, medium- and long-term developments 
can be made clearly visible. They appear particularly useful when the annual values are 
only very small (e.g. for monographs) or when there are strong year-to-year fluctuations 
(sometimes for citations) that are to be smoothed out. However, as the examples before 
show, the length of the subperiods can have a strong effect on the results.

Total analyses over the whole period (33 years)

As can be seen in Table 3, papers in journals (146) and papers in proceedings (94) make 
up the highest proportion of the total research output, while monographs are only of minor 
importance. A total of 386 publications were written at the institute when counting each 
publication fully. On average, each research associate composed almost 3 publications per 
year, each with an average length of nearly 10 pages. Around a third of all publications 
were co-authored or in English. In Web of Science, only 13% of all publications and 30% 
of all journal papers are covered. The corresponding values in Scopus are 23% and 36%, 
respectively. If fractional counting is used, the research output would decrease by approxi-
mately 18%.

When taking into account only the research output of journal papers (see Table 4), it can 
be recognized that the share in co-authored and English-language publications is clearly 
higher in Web of Science and Scopus.

In total, the institute’s publications were cited 448 times in Web of Science and 576 
times in Scopus using full counting (see Table  5). Accordingly, each research associate 

Fig. 9   Number of papers in journals for 11-year periods—share in English and with multiple authorship
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Table 3   Publication analysis over the whole evaluation period—all types of publications

FUC = full counting
FRC = fractional counting

Monographs Papers in journals Papers in 
proceed-
ings

Papers in 
other compi-
lations

Other Total

FUC-total number 
(33 years)

3 146 94 50 93 386

FRC-total number 2.50 112.73 67.85 46.37 86.39 315.88
FUC-number per year 0.09 4.42 2.85 1.52 2.82 11.70
FRC-number per year 0.08 3.42 2.06 1.41 2.62 9.57
FUC-number per year and 

per FTE
0.02 1.04 0.67 0.36 0.66 2.76

FRC-number per year and 
per FTE

0.02 0.81 0.48 0.33 0.62 2.26

FUC-total number of 
pages

665 1406 951 581 416 4019

FUC-pages per year 20.15 42.61 28.82 17.61 12.61 121.79
FUC-pages per year and 

per FTE
4.75 10.04 6.79 4.15 2.97 28.71

FUC-share in Web of 
Science

0% 30% 1% 0% 6% 13%

FUC-share in Scopus 0% 36% 29% 8% 8% 23%
FUC-share with multiple 

authorship
33% 45% 52% 16% 11% 34%

FUC-share in English 0% 29% 67% 18% 22% 35%

Table 4   Publication analysis over the whole evaluation period—papers in journals

Local research data-
base

Web of Science Scopus

Total number 146 44 52
Total number of pages 1406 541 608
Share in co-authored papers 45% 59% 63%
Share in English-language papers 29% 64% 48%

Table 5   Citation analysis over the whole evaluation period (no splitting into subperiods)

Web of Science Scopus

Total number 448 576
Total number (fractional counting) 229.12 297.20
Number per year 13.58 17.45
Number per year (fractional counting) 6.94 9.01
Number per year and per FTE 3.20 4.11
Number per year and per FTE (fractional counting) 1.64 2.12
h-index (2019) 12 13
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received an average of approximately 3 (4) citations per year. If fractional counting is used, 
this value is roughly halved. With regard to the h-index, there is a difference of only 1 
between the two databases.

As can be seen from the Tables before, a total analysis over the whole period gives a 
good overall view of the research performance of an evaluated unit. On this basis, average 
values can be calculated, which generally relate to a period of one year. One problem with 
total analyses is their limited informative value in the case of strongly changing frame-
work conditions (e.g., strong semester-by-semester fluctuations in the teaching load of the 
relevant researchers or frequent changes in the personnel structure). In our case study, the 
poor research performance in the first years after the foundation of the institute would not 
be visible (see  “Multi-annual analyses” section).

International comparison

The multinational comparison (see Table 6, total and average values respectively for the 
three (five) relevant years) reveals that Graz scores well in terms of publications. If the size 
of the institute is disregarded, Düsseldorf is clearly ahead with a total of 125 publications 
and 34 papers in journals. Graz is only in penultimate and last place here with a total of 52 
publications and 14 papers in journals. If, however, the size of the institute is taken into 
account (considering the number of researchers), Graz ranks first in both cases and Düssel-
dorf only second (all publications) and third (papers in journals). Berlin comes off worst.

In terms of citations, however, Graz clearly ranks last, even when considering the size 
of the institute. Regensburg, which is in the first place here, has more than three times as 
many citations per researcher as Graz. The main reason for the good citation ranking of 
Regensburg might be that nearly all of its publications are in English and included in Web 
of Science.

Table  6 also shows that Graz has the lowest proportion of publications in English 
(based on all publications and papers in journals) and of publications with multiple author-
ship (based on all publications). The greatest differences in this regard are compared to 
Regensburg.

An annual analysis of the publication data shows that there are sometimes consider-
able annual fluctuations within individual institutes. For example, the number of annual 
publications (papers in journals) in Berlin fluctuates between 14 (5) in 2019 and 31 (16) in 
2017. Or in Graz, the proportion of papers in journals in English is between 20% in 2017 
and 75% in 2019. Such fluctuations suggest to use total or average values for several years, 
such as for three years like in the present case.

With regard to the international comparison (see Table 7), which is limited to Web of 
Science data, it should be remarked in advance that (most) institutes from German-speak-
ing countries are disadvantaged, as they often do not publish in English. Such publica-
tions, as well as other types of publication than papers in journals, are only relatively rarely 
included in Web of Science (Core Collection). Table  6 (Publications: Share in  Web of 
Science) reveals that, for example, for Graz, only 19% of all publications and 50% of the 
papers in journals respectively are included in Web of Science. These values correspond 
with the low proportion of publications in English. In contrast, Regensburg, where the 
majority of the publications is published in English, exhibits significantly more publica-
tions included in Web of Science. Anyhow, some of the German-language journal papers 
published by the institutes from the German-speaking countries are also included in Web 
of Science, as the respective percentages in Table 7 (Publications: Share in English) reveal. 
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In Graz, for example, the corresponding value is 43%, i.e. 57% of the papers in journals 
included in Web of Science are in German. This is primarily due to the fact that one journal 
that often contains papers from Graz ("Information. Wissenschaft & Praxis") is included in 
Web of Science.

In the international comparison (see Table  7), Graz scores extremely poorly. With 
regard to the two relevant performance indicators, Graz ranks second to last and last with 
values of 0.47 (average number of papers in journals per researcher and year) and 0.84 
(average number of citations per researcher and year). The corresponding values of the top-
ranked institutes are 1.58 with regard to the papers (Ramat Gan) and 14.40 with regard to 
the citations (Little Rock) and are therefore more than three times respectively seventeen 
times as high as those from Graz.

Overall, the values of the five institutes from the non-German-speaking area are in 
all cases significantly better than those of the four institutes from the German-speaking 
area. This is particularly evident with regard to the citations. In this regard, there are three 
institutes, which clearly stand out with values of 8.93 (Ramat Gan), 13.34 (Dunedin) and 
14.40 (Little Rock). However, it must be considered that Little Rock and Dunedin have a 
much stronger focus on natural sciences. Whereas Dunedin has a strong emphasis on com-
puter science, the institute in Little Rock does much research in bioinformatics which has 
a strong impact on its publications and citations. Accordingly, the clearly higher citation 
counts for these two departments are primarily due to a different citation behavior in the 
natural sciences.

Also worth mentioning is the overall high proportion of publications with multiple 
authorship. In Little Rock and Dunedin, even 100% respectively 97% of the papers in jour-
nals are co-authored.

Real research achievements of a university institute/department can only be identified 
when relating its research outcome to that of similar institutes. As the previous analyses 
have demonstrated, two aspects must be considered in such comparisons: One concerns 
possible language barriers. Another aspect applies to different research topics which can 
lead to a quite different publication and citation behavior also within disciplines like library 
and information studies. Accordingly, the retrieved numbers are only the starting point for 
further investigation in many cases.

Discussion and conclusion

As could be seen in the analyses before, it makes sense to regard the research performance 
of an institute over such a long time at different periodic aggregation levels. Annual analy-
ses are usually the most detailed way of looking at the development of the research perfor-
mance of an institute. Here, short-term fluctuations can be easily identified, which, how-
ever, do not necessarily reflect the real research efforts. These fluctuations could also be 
attributed to circumstances such as fluctuating inputs or fluctuations in the duration of the 
review and publication processes. When conducting an evaluation at a higher aggregation 
level—in the present case, 3-year periods—short-term fluctuations are not so strongly vis-
ible anymore. For example, the number of citations shows fluctuations upwards and down-
wards when viewed on a year-by-year basis (see Fig. 5), while a 3-year-long view shows 
constant increases (see Fig. 6), which better reflects the medium-term trend. In both cases, 
line diagrams appear to be well suited for a graphical representation though bar charts are 
a possible alternative. Although much more information can be displayed in a table, figures 
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make it possible to quickly identify the underlying facts (see, for example, Fig. 1; Table 2). 
Long-term developments can be better illustrated when a higher periodic observation level 
is also used. In the present study—3 11-year periods were used—this is shown very nicely, 
for example, with regard to the number of papers in journals, which was highest in the mid-
dle 11-year period (see Fig. 8). Finally, the presentation of the research performance at the 
highest aggregation level (entire observation period) appears to be useful, since it shows 
the entire research performance (e.g., the total number of publications or citations), which 
is constituted by the individual research efforts of each researcher. On this basis, the annual 
average values can be identified.

Our study also revealed that the data sources used have a strong influence on the 
reported research performance. Actually, we were surprised that the restriction to certain 
databases had a much stronger effect than reported in other studies (e.g., Dorsch et  al., 
2018). In total, only 13% (23%) of the institute’s publications were found in Web of Sci-
ence (Scopus). Even if only papers in journals were considered in the analyses, the corre-
sponding value was only 30% (36%). Possible reasons are that numerous papers appeared 
in compilations, as well as the wide range of “other contributions”. However, above all, 
many publications are in German. If the research performance is to be comprehensively 
recorded in such a case, personal publication lists or—better, since it is time-saving—local 
research databases must be used, as has been done here. However, it turned out that there 
can also be incorrect entries in such local research databases. Incorrect types of publica-
tions were assigned several times: for example, papers in conference proceedings were 
classified as papers in journals. In a few cases, only the “local” author was provided for co-
authored papers. In comparison, the data provided by Web of Science were mostly correct 
and easy to retrieve. However, it was largely limited to papers in journals in English. Web 
of Science also contains a few German-language journals, but their consideration does not 
appear to correspond to their importance in German-speaking countries. Contrary to Web 
of Science, Scopus clearly includes more German-language journals.

With regard to the staff members (research associates), it should be noted that in the 
case of frequent staff changes, and thus numerous short and medium-term employments, 
it can be difficult to retrieve their research performance (e.g., using personal publication 
lists), because often no historical personal data is available anymore. This was not relevant 
in our case, since there were no frequent staff changes. As was also revealed by our study, 
the research performance increased strongly when the staff members consisted mainly of 
post-doctoral researchers.

When evaluating a single institute, it would be important to take the size of the institute 
into account if there were significant fluctuations in size during the observation period. At 
the institute evaluated here, however, there was always about the same number of research-
ers employed.

Considering only a certain type of publication in a research evaluation can give a nar-
row view, since—as shown here—publications at one institute can be very heterogeneous 
(see Fig. 4). If the whole research output is taken into account, the different types of publi-
cations should preferably be analyzed separately from each other. Above all, the category 
"other contributions" used in this case study includes primarily publications the compila-
tion of which is far less time-consuming (e.g., letters to the editor, forewords) than that of 
the publications in the other categories.

The consideration of multiple authorship by means of fractional counting would gen-
erally appear to be the fairest (Thelwall & Maflahi, 2020). Nonetheless, full counting 
was preferred in the present study, as in many co-authored publications (see Table 2), all 
authors were from the institute examined here. For this reason, the differences between 
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full and fractional counting were not so high at the institute level (see Fig. 3). The clear 
differences between full and fractional counting in the context of the citation analysis (see 
Fig. 5) are due to the fact that those publications that were frequently cited were relatively 
often written together with authors from other institutes. The consideration of the length 
of the publications (pages) appears useful only to a limited extent. Here, the separation 
between publication types is even more important (due to the distortion effect of mono-
graphs, see Table 3).

Additionally, it should be pointed out that the research performance of an institute can 
be influenced by numerous other factors that have not been discussed here at all. These 
include, for example, the teaching load or the commitment of the institute staff to univer-
sity administration (Albers, 2015). For example, a research associate of the institute was 
dean of the faculty for many periods and even rector of the university for one term of 
office. During this time, it was hardly possible for him to publish, which has a correspond-
ingly negative effect on the overall research performance of the institute.

With regard to the research comparison, it should be noted that only this makes it pos-
sible to contextualize the research performance of the analyzed institute. However, such 
research comparisons are not without problems due to different framework conditions 
(Gingras, 2016). Examples are different teaching loads and administrative obligations of 
the researchers. In our case study, one institute is involved in a research center, another 
one engages a so-called “research professor”. In both cases this had a strong impact on the 
research performance.

In this article, we have primarily shown and discussed the influence of various factors, 
such as the data source, on the research performance of a university department over a long 
period of time. Our motivation behind was to present the research performance as exten-
sively and undistorted as possible. We are aware that the procedures of research evaluations 
are usually fixed (Hicks, 2012), as is the case in the UK Research Excellence Framework 
(REF) (Fraja et al., 2019). In many cases, only a few indicators are considered. This then 
tends to lead to publication behavior that is optimized with regard to these specifications: 
Monographs, articles in professional journals which are important for the knowledge trans-
fer to practice, as well as generally non-English-language contributions will then be often 
not considered (Tusting, 2018).

As for the language of publication, there has been a strong trend towards publishing 
in English for many years (O’Neil, 2018; Stockemer & Wigginton, 2019). Although this 
increases international visibility and thus reputation, it also means that research topics 
of national or regional importance are increasingly neglected. Even in large non-English 
language areas, such as the German-speaking countries, this trend seems to be unstoppa-
ble, which in turn means that scientific journals that appear in the respective language are 
becoming less and less important and are subsequently discontinued or published in Eng-
lish (see, for example, the formerly German-language "Zeitschrift für Betriebswirtschaft", 
which is now published in English as the "Journal of Business Economics"). After all, there 
are numerous publications dedicated to this problem (Soler, 2020), as well as efforts such 
as the Helsinki Initiative on Multilingualism in Scholarly Communication (https://​www.​
helsi​nki-​initi​ative.​org/) that try to counteract this development. In some countries, such as 
Norway, separate relevant national databases have even been set up (Sivertsen, 2018).

Although institutes were frequently closed as a result of poor evaluation results, other 
factors such as retirements combined with strategic reorientation or low student numbers 
can also play an equally important role (Jacob, 2007). The—internationally seen—low 
research performance of the Graz institute had no significance for the proposed merger of 
the institute. This was done solely for reasons of university strategy (larger research units 

https://www.helsinki-initiative.org/
https://www.helsinki-initiative.org/
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should be formed). And the Düsseldorf institute included in the international comparison 
is currently being dissolved, as the university simply no longer wants such an institute, 
although it has always done well in rankings.

Finally, it should be noted that the authors of this article consider research evaluations to 
be extremely useful and important. Definitely, they are a meaningful source of information 
and a basis for discussion for possible improvements for the evaluated research units.

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, 
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