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Self-citations
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flelds, referred to as research areas)

2009-2020
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Fractional counting at the level of organisation for
citation impact measurement
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‘ List of indicators

Avg Reads Average number of reads per DOI. A read is defined by saving a pub-
lication in a Mendeley user account.

IntCov Internal coverage. Estimated Web of Science coverage of a set of publica-
tions. A description of the calculation is provided in Annex C.1.

IntDisc Measure of interdisciplinary research, defined by the proportion of refer-
ences in a publication assigned to other fields. Fields are defined by journal
categories. In addition, the cognitive distance of fields to each other is also
considered (more info at Section 2.2 (p. 16) and Annex D).

MCS Mean citation score. The average number of citations received by a publi-
cation (TCS/PIfull)).

MNCS The mean normalised citation score. This represents average citation score
per publication, normalised by research area and publication year. Research
areas are defined by a detailed publication classification system of CWTS,
consisting of about 4000 areas. The average MNCS in the entire database
is 1. Scores higher than 1 reflect a citation-based impact that is higher than
the world average.

MNJS The mean normalised journal score. This represents the normalised average
citation impact of journals. The MNJS is an average score for all publications
in the same journals in which an institution published. The normalisation is
based on the same principles as the MNCS. The average MNJS in the entire
database is 1. Scores higher than 1 reflect a journal citation impact that is
higher than the world average.

P[full] The number of publications, full counting. Each publication is counted in
full (L.e. as 1).

P[fract] The number of publications, fractionally counted. The fraction is deter-
mined based on the number of co-authoring organisations.

P[OA] Number of publications, full counting, in Open Access(OA). In addition, we
provide the number for the different kinds of OA: Gold, Hybrid, and Green.
A publication is tagged by one type only. Gold and Hybrid overrule Green.
Information is based on Unpaywall data (July 2021).

PP[OA] The proportion of publications in Gold, Hybrid or Green OA, while publi-
cations without a DOI are discarded (OA unknown).

PP[collab] Proportion of publications, full counting, involving collaboration (at
least two institutions co-authoring).
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PPJint collab] Proportion of publications, full counting, involving international col-
laboration (co-authorship of organisations from more than one country).

PP[industry] Proportion of publications, full counting, involving industry (co-authorship
with companies).

PPluncited] Proportion of publications, full counting, that are not cited.

PP[self cits] The average number of author-self citations per publication. A self-
citation is defined as any of the authors of a cited publication is the same as
any of the authors of the citing publication.

P[top10%] The number of publications, counted in full belonging to the top 10%
of their research area. The area is determined on the basis of a detailed
publication classification system of CWTS, consisting of about 4000 areas
(See Annex B).

PP[top10%] The proportion of publications (P[fract]) belonging to the top 10% most
cited of their area and in the same year. The areas are determined using
a detailed publication-level classification system , consisting of about 4000
areas. The PP[top10%] in the entire database is 10%. A score above 10%
represents impact that is higher than the world average.

PA[F inst] Share of female authors of an institution within a publication.

PA[F pubs] Share of female authors within a publication (institution plus co-
authors).

A[M inst] Number of male authors of an institution.

A[FM inst] Number of authors of an institution for which we could define gender
male or female.

RPA[F] Proportion of female authors compared to the total of authors for which
gender (male or female) was defined (more info at Section 2.2).

TCS The total citation score. This represents the total number of citations accu-
mulated within the citation window, excluding author self-citations.

For more details about the normalised citation indicators, please refer to Waltman
et al. (2012). More information about the mentioned publication-level classification
is in Annex B.
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. Definitions, abbreviations and acronyms

CWTS Centre for Science and Technology Studies, Leiden University

A&GHCI Arts & Humantties Science Citation Index
SCIE Science Citation Index Expanded
SSCI Social Science Citation Index

CPCI Conference Proceedings Citation Index

DOI Digital Object Identifier (a permanent ID for publications)
JSC Journal Subject Category
OA Open Access

Research area A set of publications on a certain topic, identified by the Leiden
Algorithm (Annex B)

Subject A set of publications in journals belonging to a (subject) category

WoS Web of Science
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Introduction

The ETH Domain consists of two Federal Institutes of Technology, ETH Zurich and
EPFL, and four research institutes PSI, WSL, Empa and Eawag. Together, they
play a vital role in the Swiss science system for education, research and transfer
of knowledge and technology.

The ETH Board commissions an intermediate evaluation every four years. The most
recent one took place in 2019. The bibliometric study was executed in 2018. The
evaluation is @ moment for the Swiss Federal Council, the ETH Board, as well as
staff and management of ETH Domain to find out where ETH Domain stands vis-
a-vis the ambitions and measures formulated in the strategic planning document.
Moreover, the intermediate evaluation should lead to recommendations relating to
these ambitions and measures.

Bibliometric studies can provide evidence related to ambitions and measures as
part of a self-assessment report. Although we consider that meeting the standards
of objectivity for determining the impact of scientific research is important, we be-
lieve that decision-making towards the goal of evaluating the quality of institute's
research ought to be multi-dimensional rather than overwhelmingly quantitative.
Bibliometric measures provide objective evidence about production, collaboration
and impact but only for the research that has been published in (international)
journals and proceedings. Therefore, we strongly recommend that quantitative eval-
uations are complemented with qualitative information (for example the mission and
the research goals of a department) and expert assessments.

This report includes the bibliometric analysis of the scientific output of Eawag,
covering the period 2009-2020, including citations up to 2021. The studies are
based on a quantitative analysis of scientific publications in journals and proceed-
ings processed for the Web of Science (WoS) versions of the Science Citation Index
and associated citation indices: the Science Citation Index (SCI), the Social Sci-
ence Citation Index (SSCI), the Arts & Humanities Citation Index (AGHCI) and the
Conference Proceedings Citation Index (CPCI).

Although most of the methodology is similar to the study performed four years ago
for Eawag, the results may sometimes differ substantially, due to the fact that in the
current report conference proceedings papers are included and fully integrated, but
that depends on the role conferences play for an institution if this is actually the
case. Moreover, new indicators were introduced: RPA[F], IntDisc, P[OA], PP[OA]
and Avg Reads.

We introduce each result in brief, while more detailed information about data and
method is provided in Section 2 and Annex C) of this report.

In Section 3 the results of our analysis and interpretations are reported. These
results are discussed in b parts:

www.cwtsbv.nl 9
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. Section 3.1: Overall output and impact

. Section 3.2: Research focus in context

Section 3.3: Collaboration and partners
Section 3.4: Research accessibility

Section 3.5: Impact and knowledge use.

In the annexes, we provide more detailed scores for some indicators, more de-
tailed information about specific approaches, as well as information about CWTS
infrastructural elements involved in the analyses.
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Data collection and methodology

Data collection

EFawag provided CWTS with a list of publications from its own repository. CWTS
used these data to match the publication records with the records in its database
(matched results). Simultaneously, CWTS collected Eawag's publication data from
its database using the author affiliations in publications. Both data sets were
compared to each other.

After Eawag and CWTS compared, checked and corrected these two sets, the final
dataset was prepared for the bibliometric analysis.

Additionally, for the Mendeley readership analysis Eawag provided CWTS with
any DOI registered in its repository.

Summary of method

In this section, we discuss the methods underlying the bibliometric analysis devel-
oped. We discuss the basic principles of our indicators and the context in which
they can (or should not) be used. Additional and more detailed information about
methods and data can be found in the annexes.

2.2.1 Indicators

In bibliometric analyses regarding research performance, we usually discern two
types of indicators: size-dependent and size-independent, taking into account the
different size of institutions under investigation. Larger institutions, for instance, will
be involved in more publications than smaller ones. Subsequently, this will affect
the absolute number of top 10% publications, as well as all other size-dependent
indicators. In Figure 1 we visualise the correlation between the two indicators for
the 6 ETH institutions.

www.cwtsbv.nl g
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P[top10%]

5000 10,000 15000 20,000 25000 30,000 35000 40,000 45000 50,000 55,000 60,000 65000 70,000 75,000
P[full]

Figure 1: P[fulljvs.P[top10%]for 6 ETH institutions

Proportion indicators (e.g., PP[collab], PP]int collab], PP[industry], PP[OA], PP[top10%))
and average indicators (MNCS, MNJS) are size-independent, while others used in
this study (e.g, Plfull P[fract] TCS) are size-dependent. In the report we will
primarily discuss the results using the size-independent indicators to account for
the size differences of the organisations. Moreover, the results for size-independent
indicators can, in most cases, be related to the world average.

Output indicators

Size-dependent

The total number of publications in which researchers from an institution were
involved (P[full]) is the basic output measure. In addition, we provide the indica-
tor P[fract] which assesses an institution’s contribution to the output P[full] Each
individual publication is divided by the number of organisations co-authoring, re-
gardless of the number of organisations involved. If authors have two affiliations
and mention both, both affiliations are counted as fractions. Plfract] is the sum of
these fractions of publications in which an institution was involved.

Size-independent

Proportion indicators characterise sets of publications regardless of the number and
are therefore size-independent. They are often used to characterise output. For
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instance, PP[collab] indicates the proportion of output with at least two different
organisations involved. PP[int collab] indicates the proportion of output involving
international collaboration. In this report, a publication is tagged as an international
collaboration if at least one of the co-authoring organisations is based outside of
Switzerland. Furthermore, two other proportion indicators are used: PP[industry],
representing the proportion of P[full] co-authored with a company and PP[OA], the
proportion of P[full] published in Open Access (OA).

For OA publications, we discern different types: OA GCold, OA Hybrid and OA
Green. The definition of the types used in this report are:

e Gold: The publisher makes all articles and related content available for free
immediately on the journal's website.

e Hybrid: Publication freely available under an open license in a paid-access
journal.

e Creen: Published in toll-access journals, self-archived by authors (in repos-
itories or researchers’ websites), independently from publication by a pub-
lisher.

OA publications are counted only as one type at the same time. If a paper is both
Green and Gold, it is counted as Gold. Bronze OA publications are free to read
only on the publisher page without a license. As such, they were disregarded as
OA. These were identified as Closed Access publications.

Impact indicators

Size-dependent

The scientific impact of an institution’s output is measured by citations. We provide
the total number of citations received (TCS) in the period of maximum 4 years after
publication, up to 2021. For more recent years the citation window is shorter than
4 years. We exclude author self-citations. Another size-dependent indicator of
impact is P[top10%], i.e. the absolute number of publications belonging to the top
10% most cited publications (in their area and from the same year).

It should be noted that all citation-based indicators (including TCS) are calculated
using a limited and fixed time-window. The total amount of citations for early
publications may therefore be higher than processed for this report.

Size-independent

The MNCS is the indicator to measure citation impact after normalising by research
area and publication year. The research area to which a publication belongs is
defined by a publication-level classification (for details, see Annex B). In this classi-
fication each publication is uniquely assigned to a research area. Areas are defined

www.cwtsbv.nl 13
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by their citation environment (cited and citing publications). This classification is
more fine-grained and is considered more accurate than a journal classification
(Ruiz-Castillo and Waltman, 2015). In a journal classification all publications from
one journal are in the same class. Similar journals are in the same class and
journals may belong to more than one class. We use this journal classification
to characterise an institution’s output in its research profiles but not to normalise
impact. The journal classification is less fine-grained and as such easier to relate
to the main subjects addressed.

In addition, we provide the proportion of publications in the top 10% most cited pub-
lications (within their research area, i.e. class, and in the same year, PP[top10%)]).

This indicator correlates strongly with the MNCS but is not sensitive to outliers.
The MNCS can sometimes be biased by one paper being cited many times. The
PP[top10%] is not influenced by this one paper, as it is ‘just’ one of the top 10%
or not. An MNCS that is relatively much higher than the PP[top10%] points to
a highly skewed distribution of impact across publications. In other words, a few
publications receive a huge number of citations, compared to the other publications.

Finally, we also use an indicator measuring the impact of journals, the Mean
Normalised Journal Score (MNJS). This indicator assesses the impact in term of
citations of the journals (aggregated), in which the institution has published, using
the same normalisation as we use for measuring the impact (MNCS). As such, the
MNIJS does not measure the (average) impact of an institution's publications, but
rather the impact of the journals in which its researchers publish.

2.2.2 Additional indicators

In this study we introduce indicators that relate to the context of the published
research. We will discuss them in brief in the next subsections.

Worldwide growth of research fields

An indicator to position an institution's research activities in the context of what
happens at a larger scale is the [Field growth]. We use the science landscape (see
Annex B) to reflect what happens worldwide, by calculating a growth indicator for
each area (the [Area Growth)).

The [Field growth] relates the output of an institution to these area growth values
(JArea Growth)) as follows. First, we calculate for each of the 4000 research areas
in the science landscape, the share output of the most recent two years (2019-
2020) as compared to the total in 2009-2020 (the period under study). This share
of output in the most recent years is normalised by a reference value, which is the
result of the number of recent years (2) and the number of years of the total period
considered (12): 0.17. Areas in which the share of output in the recent years is
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higher than 0.17, have a [Area Growth| above 1, a positive growth.

Any value above 1 means a positive growth, while values below 1 indicate a negative
growth. In Figure 2, we plotted the [Area Growth] in the landscape of all science,
by color-coding. Green areas show a positive growth (>1) in the most recent
two years, while red areas show a negative growth (<1). The size of a circle
proportionally reflects the number of ETH Domain publications published in 2009-
2020 worldwide, ranging from 1 up to 1,400.
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Figure 2: Landscape of all science, color-coded by [Area Growth]

[Field growth]

We use the [Area Growth] to characterise the fields in which Eawag researchers
are active. Thus we contribute to the answer to the question: is Eawag’s research
positioned in fields with an increasing interest worldwide or not?

The [Field growth] is the average of [Area Growth] values of the areas in which
an institution's publications can be found. Consider the output of an institution
X, with 100 publications. These 100 publications may be in 20 different areas.
Depending on the [Area Growth] values of these areas, these 100 publications
relate to 20 different [Area Growth] scores. The average [Area Growth] values of
the 100 publications, then indicates the estimated growth of fields in which X is
active: the [Field growth] of institution X.
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Interdisciplinary research

We introduce a measure related to the interdisciplinary character of the published
research. Being more or less interdisciplinary is defined by the knowledge base
(the prior art that is being cited) of the published research. The content of cited
publications is defined by the journal subject categories.

If a publication cites research from one (and most likely its own) subject category
only, it is defined as mono-disciplinary (measure close to 0). If a publication cites
research from different subjects, we consider it as interdisciplinary. If the subjects
are cognitively at a long distance from each other, the measure of interdisciplinarity
is even higher, with a maximum of 1.

The cognitive distance between subject categories is determined by the density of
the citation traffic between them. If a publication (A) cites output in subject X and Y,
while X and Y are remote from each other (little citation traffic between them), it is
considered more interdisciplinary than publication B, which cites publications from
Y and Z, which are cognitively closely related (i.e., in subject categories frequently
citing each other).

For each publication we calculate an interdisciplinary value and for sets of publi-
cations we then calculate their average (IntDisc), which is a value between 0 and
1, where 0 indicates mono-disciplinary and 1 means maximum interdisciplinarity.

In summary, interdisciplinarity is:

1. Defined by cited references in a publication;
2. On the basis of the variety of journal categories of cited publications;
3. Considering cognitive distance between these categories;

4. While this distance between categories is based on mutual citation traffic.
The above leads to the definition of interdisciplinarity we use in this report:

The interdisciplinarity indicator (IntDisc) relates to the diversity of
research supporting the current research.

In order to be able to interpret the IntDisc measure in a broader context, we
calculated a reference value (Ref Intdisc), which is the IntDisc for the journal
category at large in 2020. In this way interdisciplinarity can be assessed within
each journal subject category by relating it to the world average. We integrated
both scores (IntDisc and Ref Intdisc) in profiles, where interdisciplinarity is included.
More info can be found in Annex D.
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Share of female authors

We also introduce an indicator related to gender diversity of research staff. We
calculated the probability of an author name to be male or female, by looking at
the first name. If first names (or nicknames) point to a gender within a specific
country, the gender is set using the following four-step procedure (also described
at CWTS Leiden Ranking):

1. Author disambiguation. Using an author disambiguation algorithm developed
by CWTS (Caron and van Eck, 2014), authorships are linked to authors. If
there is sufficient evidence to assume that different publications have been
authored by the same individual, the algorithm links the corresponding au-
thorships to the same author.

2. Author-country linking. Each author is linked to one or more countries.
If the country of the author’s first publication is the same as the country
occurring most often in the author’s publications, the author is linked to this
country. Otherwise, the author is linked to all countries occurring in his or
her publications.

3. Retrieval of gender statistics. For each author, gender statistics are collected
from three sources: Gender API, Genderize.io , and Gender Guesser. Gender
statistics are obtained based on the first name of an author and the countries
to which the author is linked.

4. Gender assignment. For each author, a gender (male or female) is assigned
if Gender API is able to determine the gender with a reported accuracy of
at least 90%. If Gender APl does not recognize the first name of an author,
Gender Guesser and Genderize.io are used. If none of these sources are able
to determine the gender of an author with sufficient accuracy, the gender
is considered unknown. For authors from Russia and a number of other
countries, the last name is also used to determine the gender of the author.
Using the above procedure, the gender can be determined for about 70% of all
authorships of major universities. For the remaining authorships, the gender
is unknown.

For each publication, we counted the number of female authors at the level of the
institution (A[F inst]) as well as at the level of the entire publication (A[F pubs]).
In addition we counted those for male authors. We disregarded authors for which
the gender cannot be defined or is ambiguous. The total amount of authors which
we defined female or male is indicated by A[FM inst] and A[FM pubs].

Hence, for each publication in which Eawag authors were involved, there is a
share of female Eawag authors (PA[F inst]), and a share of female authors for the
publication at large (PA[F pubs]). The latter is used as a benchmark for the former.

www.cwtsbv.nl 17
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RPA[F] indicates the Eawag share, normalised by the share of the benchmark. A
value higher than 1 for an institution X, indicates a higher proportion of female
authors at X than for its community at large (X plus co-authoring partners).

2.2.3 Profiles

In the report we use two types of profiles:

1. A research profile in which we look at performance of an institution on the
level of journal cateqgories; and

2. A collaboration profile in which we look at performance of an institute of
three collaboration types of publications.

In a research profile, we breakdown the Eawag output into Journal Subject Cate-
gories (JSC) to add content to the general statistics. It gives a general impression
of all the broad subjects in which Eawag is involved. We include categories that
cover at least 1% of the total output (P[full]).

For collaboration profiles, we classify all publications by their author affiliation in-
formation. The different types of collaboration are: (1) Single institution, in which
only the institution under study is involved, (2) National collaboration for publica-
tlons with co-authors from at least two different institutions from the same country,
and (3) International collaboration for publications co-authored by institutions from
at least two countries.

Output

By breaking down the output over cateqgories, we provide a broad overview of
activities and focus, by subject. In each profile we include both P[full] and PJfract],
t.e. the number of publications in which an institution was involved (P[full]) and
the number of publications normalised by the number of institutions involved as
co-author (P[fract]). Moreover, if a publication is in a journal that belongs to two
categories, it is assigned 0.5 to each category. In addition, we include an estimated
growth factor for each subject [Field growth]. This growth factor is calculated on
the basis of developments of research areas (see Section 2.2.2). A [Field growth]
above 1 means a growth of output worldwide in the most recent two years.

By breaking down an institution's output over collaboration types, we provide in-
sight into the publication strategy, as well as the integration of an institution into
the national or international research community. Large shares of international
collaboration output (P[full] and P[fract]) point to a strong international network.

18 www.cwisbv.nl
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Impact

In both types of profiles, the impact of individual publications is measured in the
same way as for the entire institution (PP[top10%], MNCS and MNJS) and broken
down over subjects and collaboration types. In the research profile, we rank subject
categories on the basis of P[full] (using full counting). In this way we depict an
institution’s main focus by the number of publications in which its researchers are
involved, while the impact is measured by the proportion to which it contributes,
hence consistent with the overall impact measurement.

Research profiles in other contexts

We also used the breakdown over subject categories to provide more detailed
information on the context in which research is executed and published. The main
indicators we provide by subject are:

e RPA[F]: the share of Female authors relative to a benchmark

P[OA], PP]OA]: the number and share of publications in OA

IntDisc: the measure to which research is interdisciplinary

PP[collab]: the proportion of output involving collaboration

PPlint collabl: the proportion of output involving international collaboration

www.cwtsbv.nl 19
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3.1 Overall output and impact

Main findings

The overall output of Eawag amounts to 4,497 publications in which
its researchers were involved, with the overall number of publications
increasing over time. Eawag exhibits an overall high citation impact,
with field-normalised impact substantially above the international ref-
erence values (with MNCS values always above 1.50 and PP[top10%]
above 16%). Eawag’s publications are predominantly performed in col-
laboration (95%), with a predominant role of international collaboration
(72% of Eawag's publications), and about 6% involving collaboration
with industry. The scientific production of Eawag is mostly published
Open Access (61%), showing an increasing pattern over time towards
more openness. Fawag contributes to research areas of all the 5 main
disciplines of the science landscape, although there is a strong focus
on topics related to Life & Earth Sciences.

3.1.1  Overall performance

In Table 1 the overall bibliometric statistics for Eawag are presented. Overall
Fawag has produced a total of 4,497 publications, with 4,404 journal papers and
93 proceeding papers. The overall internal coverage (IntCov) is 0.81, meaning that
about 81% of Eawag cited references are themselves also covered in the Web of
Science database, implying that the topics researched by Eawag can be consid-
ered as being well covered by the database chosen (L.e. Web of Science) for this
bibliometric study.

Fawag publications have received a total of 58,934 citations (excluding self-citations
- which roughly represent 25% of all citations). The vast majority of citations
are concentrated around journal papers, with a mean citation impact (MCS) of
13.37. The mean overall citation impact of the proceeding papers is much lower
(MCS=0.56), which can be explained by the shorter nature of proceeding papers,
making them less prone to receive citations, which is also supported by the rather
high percentage of uncited proceeding papers (PP[uncited|=73%).

When it comes to field-normalised citation impact, the MNCS value of Eawag is
very high with a value of 1.62, meaning that Eawag field-normalised impact is 62%
higher than it would be expected by its international expected baseline. proceeding
papers have a particularly high normalised impact (MNCS=1.97), indicating that
although this document type is not especially prone to accrue citations, Eawag is
still having a high citation impact in its set of proceeding papers. In any case, the
low number of proceeding papers produced by Fawag (only 93) must be considered
when discussing the indicators of this publication type.
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When analysing the production of highly cited outputs, Fawag has produced a
total of 954 top 10% highly cited publications (P[top10%]=943 of journal papers
and P[top10%|=11 of proceeding papers). In proportion Eawag has produced about
19% of its contributions with high impact (PP[top10%]=19%).

More than 60% of Eawag publications have some form of Open Access (PP[OA]=61%).
Proceeding papers are proportionally slightly more often published in OA as com-
pared to journal papers, with 61% of proceeding papers with an OA version.

Fawag publications are mostly performed in collaboration, with about 95% of its
outputs with some degree of institutional collaboration (PP[collab]=95%), and 72%
of all Eawag publications involving co-authors from more than one country (PPJint
collab]=72%). In the case of collaboration with industry (indicator PP[industry)),
about 6% of all Eawag publications are performed in co-authorship with industrial
partners. In the case of proceeding papers, they tend to exhibit a slightly lower
presence of institutional collaboration (PP[collab]=82% in contrast with 95% of
journal papers) as well as international collaboration (PP[int collab]=57% vs. 72%
of journal papers) and collaboration with industrial partners (PP[industry]=5% vs.
6% of journal papers). These results may point to a potential role of proceeding
papers at Eawag as conveyors of more locally focused research, although once
again the small numbers of this document type must be observed.

Finally, Eawag's publications’ level of interdisciplinarity is captured by the indica-
tor IntDisc (0.43). Compared to the overall value of the ETH Domain (IntDisc=0.35),
it can be argued that Eawag has a higher degree of interdisciplinary than the do-
main at large. In Section 3.2 we will discuss the IntDisc values in more detail.

Most of the bibliometric results in Table 1 are provided by document type (proceed-
ings and journals). Readership and author gender statistics are presented at the
overall level only. Readership results are based on provided DOIs which were not
classified by these types, while author gender could be defined in journal papers
only. The results for these indicators are in their proper section (Section 3.2 and
35).

Overall, 29% of the Eawag authors is female (2,289 vs 5,542 male), which is almost
equal to the benchmark (all co-authors in the Eawag output). The share of female
author for the ETH Domain is 20%. The average number of reads (Avg Reads) is
6.39, while the Avg Reads for ETH Domain is 5.09.
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Table 1: Overall bibliometric performance statistics Eawag

Indicator Journals  Proceedings  Overall
Output
Plfull] 4,404 93 4,497
Plfract] 1,462 45 1,507
Int Cov 0.81 0.67 0.81
InterDisc 0.43 0.44 0.43
P OA [Gold, Hybrid, Green] 2,657 16 2,673
PP [OA] 61% 62% 61%
Collaboration
PP[collab] 95% 82% 95%
PP[industry] 6% 5% 6%
PPint collab] 72% 57% 72%
Citedness
TCS 58,882 52 58,934
MCS 13.37 056 1311
Pltop10%] 943 " 954
PP[top10%] 19% 13% 19%
MNCS 1.61 197 1.62
MNJS 149 1.44 1.49
PP[self cits] 25% 18% 25%
PP[uncited] 5% 73% 6%

Author gender

AJF inst] 2,289
AM inst] 5542
PAJF inst] 0.29
PA[F pubs] 0.29
RPA[F] 0.99
Readership
N reads 18,165
N pubs read 2,842
Avg Reads 6.39

The landscape in Figure 3 is a two-dimensional representation of all science (cov-
ered by WoS) with an overlay of the output by Eawag researchers in the different
research areas. In Annex B we provide a more detailed description of the landscape
and the way it is created. The size of a circle reflects the relative number of pub-
lications in which Eawag researchers were involved. The colors in the landscape
point to 5 main disciplines we use to support the interpretation of the landscape.

Figure 3 captures the topical distribution of Eawag publications across all the
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research of the publication-level classification system of CWTS. As can be seen
Eawag has contributed to research areas of all the 5 main disciplines of the clas-
sification system, although it presents a larger concentration of publications in the
areas of Life & Earth Sciences, while also having a visible publication activity in the
areas of Social Sciences & Humanities, and to a lesser degree also in the Physical
Sciences & Engineering. Via this link you can open a web-based version of the
landscape in your browser. By opening the menu on the left, you can change the
perspective to any of the six ETH institutions.

B Social Sci & Human
Biomed & Health Sci
B Physical Sci & Engin
Life & Earth Sci
B Maths & Comput Sci
Figure 3: Distribution of Eawag's output across landscape of science (interactive

version via this link)

3.1.2 Trends

Table 2 below presents the trend analysis of Fawag by overlapping four-year period
of the indicators previously considered. Figure 4 captures the trend evolution of the
Journal papers of Eawag, while Figure 5 captures the trend of proceeding papers.

In general, a sustained increasing trend in the number of journal papers published
by Eawag is observable in Figure 4. Proceeding papers however exhibit some sort
of decreasing trend over time (Figure 5), although it is important to consider again
the low number of this type of publication, which makes it more prone to temporal
fluctuations.

In addition to the number of publications, Eawag also exhibits patterns of increase
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in indicators such as IntCov, suggesting an increasing focus on research covered in
Web of Science. The growth in the indicator IntDisc indicates an increase in the
interdisciplinarity of the research of the institute. The proportion of OA publications
(PP[OA]) has also substantially increased from 40% in the period 2009-2012 to
about 77% in the most recent period 2017-2020.

The overall impact of the institute as measured by the TCS indicator shows a
sustained increase from the initial period 2009-2012 up to the period 2016-2019.
There is a decline in the overall TCS impact of Eawag in the more recent period
(2017-2020). This decline could be partly attributed to the time lag indexing of
publications and citations in Web of Science.

The share of female authors at Eawag (RPA[F]) fluctuates but increases from just
below to above the benchmark over time. Readership is not included in the trend
analyses due to missing proper publication year information in DOls.

Table 2: Trends of Eawag's bibliometric performance

o 2 = 2 2 = 2 2 N

X & § S § & ] § ]

2 = pa & @ I 2 2 =
Indicator IS 5 15 I < I < I <
Plfull] 1,162 1,290 1,392 1,471 1,547 1,598 1,678 1,789 1,788
Plfract] 457 480 499 515 519 520 533 544 531
Int Cov 0.79 0.80 0.80 0.81 0.81 0.81 0.81 0.82 0.82
InterDisc 0.40 0.41 0.41 042 0.42 043 0.43 0.44 0.45
P [OA] 447 550 671 764 875 982 1,109 1,308 1,351
PP [OA] 40% 44% 50% 53% 58% 63% 68% 74% 77%
PPJcollab] 91% 93% 94% 94% 95% 96% 96% 97% 97%
PP[industry] 6% 6% 6% 6% 7% 6% 7% 8% 7%
PPIint collab] 66% 68% 68% 69% 72% 73% 75% 77% 76%
TCS 13841 16,008 18111 20,246 21,966 23919 26269 26523 23127
MCS 11.91 1241 13.01 1376 14.20 14.97 15.65 14.83 1293
Pltop10%] 258 277 308 323 337 351 369 384 359
PP[top10%] 21% 20% 20% 19% 19% 18% 18% 17% 16%
MNCS 177 175 173 1.66 163 157 152 151 149
MNIJS 149 153 154 153 154 149 150 1.46 1.45
PPlself cits] 20% 22% 23% 24% 25% 25% 26% 26% 27%
PP[uncited| 6% 6% 6% 6% 6% 6% 5% 5% 7%
RPAJF] 0.99 0.95 0.93 0.95 0.97 1.02 1.04 1.05 1.06

In terms of field-normalised impact (i.e., PP[top10%] and MNCS; see Figures 6 and
/) there is also an observable decrease in the field-normalised citation impact of
Eawag during most of the period, for both journal papers and proceeding papers.
In particular, the MNCS indicator of journal papers shows a quite steady decrease
over time (see Figure 6). A potential explanation for this decrease is the very high
impact of Eawag during the earliest years of the period, which may make it difficult
for Eawag to keep a sustained increase in its impact. For example Eawag had an
MNCS impact around 1.70 for most of the time between the periods 2009-2012
and 2012-2015, after which a more pronounced decline is observed, although the
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MNCS impact of Eawag has not been substantially below 1.50 at any point in time.
A similar observation can be made for the indicator PP[top10%], which also shows
a decline over time. However, as for MNCS, Eawag presents a very high level of
production of highly cited publications, with about 20% of highly cited publications
in the period 2009-2012 and still producing above 16% of highly cited publications
in the last period 2017-2020.

1,800
1,600
1,400
1,200

1,000

P[full]

800

600

400

200

2009-2012
2010-2013
2011-2014
2012-2015
2013-2016
2014-2017
2015-2018
2016-2019
2017-2020

Source type
W Journal Paper

Figure 4: Eawag's journal output trend (P[full]) by overlapping 4-years’ period

2009-2012
2012-2015

2011-2014
2013-2016
2014-2017
2015-2018
2016-2019
2017-2020

2010-2013

Source type
B Proceedings Paper

Figure 5: Eawag's proceedings output trend (P[full]) by overlapping 4-years’ period

In the case of proceeding papers (see Figure /), there is a visible decrease in the
overall field-normalised impact of Eawag, particularly from the period 2011-2014
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onward. An important factor in this decrease is the initial extremely high impact
in the earlier periods, with for example MNCS values around 3 or higher, and
PP[top10%] values higher than 16% in the period from 2009-2012 till 2011-2014.
This decline in impact may also be related to the overall decrease in this type of

publication (i.e. the number of proceeding papers) for Eawag in the period starting
from 2012-2015 onward (see Figure 5).
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Figure 6: Eawag's journal impact trend (MNCS and PP[top10%]) by overlapping
4-years' period
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Figure 7: Eawag's proceedings impact trend (MNCS and PP[top10%]) by overlap-
ping 4-years' period

www.cwtsbv.nl 27


http://www.cwtsbv.nl/

’CWTS

Meaningful metrics Results

3.2 Research focus in context

Main findings

The most important categories for Eawag in terms of the output are £n-
vironmental Sciences; Ecology; Engineering, Environmental and Water
Resources. The impact of Fawag's publications in these categories is
high. These categories also show worldwide growth during the most
recent two years. Furthermore, the share of female authors for these
main categories is around the benchmark value. Finally, they show
lower interdisciplinarity values compared to the benchmark.

3.2.1 Research profile

In this section we break down the output of Eawag into Journal Subject Categories
(JSC) to add context to the general statistics. We call this a research profile. It
gives a general impression of broad subjects in which Eawag's researchers are
involved. The list of categories in the profile is limited to those that represent at
least 1% of Eawag's total output.

In each profile we include both P[full] and P[fract], L.e. the number of publications
in which Eawag was involved (P[full]) and the number of publications normalised
by the number of organisations involved. Note that in such profiles, if a publication
is in a journal that belongs to two subject categories, it is assigned half (0.5) to
each category. The profile (Figure 8) also shows MNCS, MNJS (second column)
and PP[top10%] (third column) per category, to measure impact.

It is important to keep in mind that the indicators displayed in the research profiles
are distributed into journal subject categories (since these are well know and rec-
ognized discipline categories), while their normalisation has been performed based
on the CWTS field categorisation (as these are more fine-tuned, see Annex B).

In addition, we include a growth indicator in Figure 8 for each category: [Field
growth] (second column). This value indicates the estimated growth worldwide of
a subject category. A [Field growth] above 1 means a positive growth of output
worldwide in the most recent two years.

As the figure shows, the most important subject for Eawag in terms of the output
is Environmental Sciences, followed by Ecology; Engineering, Environmental and
Water Resources. The impact of Eawag's publications in these subjects is generally
high, with MNCS scores higher than 1.37 (i.e. 37% higher than world average) and
PP[top10%] scores higher than 16%.

Other subjects that account for at least 1% of Eawag's total outputs and with a mod-
erate amount of publications but a very high impact (PP[top10%higher than 20%)
are Biology; Multidisciplinary Sciences; Microbiology and Chemistry, Analytical.
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Finally, the [Field growth] indicator shows that all subjects present in Figure 8 grow
during the last two years (worldwide), especially Environmental Studies; Public,
Environmental & Occupational Hlth; Engineering, Environmental and Environmen-
tal Sciences.

P[fract] MNCS
Subject Category © 500 1,000 0.00 1.00  2.00

Environmental Sciences :— 20% _
Ecology :-8% ‘
Engineering, Environmental :-8%
Water Resources :- 8%
Multidisciplinary Sciences :- 6%
Geosciences, Multidisciplinary :.4%
Evolutionary Biology ] 3%
Geochemistry & Geophysics ] 3%
Microbiology ]3%
Marine & Freshwater Biology ] 3%
Limnology ]2%
Genetics & Heredity ] 2%
Chemistry, Analytical ]1%
Toxicology ]1%
Biology ll%
Environmental Studies l 1%

Biotechnology & Applied Microbiology ] 1%

0!

Public, Environmental & Occupational Health ] 1%

0 500 1,000 0.00 0.50 1.00 1.500.00 1.00 2.00 0% 20% 40%
P[full] Field growth MNJS PP[top10%]

W Pfull]
P[fract]

B Field growth

B VINCS
MNJS

B PP[top10%)]

Figure 8: Eawag's research profile (output, impact across subject categories)

3.2.2 Female author contribution across subjects

In Figure 9, we present the same Journal Subject Categories as in Figure 8
and added information related to author gender diversity (RPA[F], third column).
Eawag's authors are tagged as male or female using the first name or nickname
as it appears on the publication. PA[F inst] indicates Eawag's share of female
authors identified for publications (second column). Subsequently, this share is
compared with the share of female authors in the publication at large (including all
co-authors, PA[F pubs)). The ratio of female authors within Eawag and the share
within the publication at large is RPAF] and visualised in the third column with
1 as a point of reference. A value above 1 means a higher share of Eawag female
authors than for all institutions in the same set of publications. For instance, if a
publication has 10 authors, of which 3 are female, the PA[F pubs]| (reference value)
is 0.33. If Eawag is represented by 4 authors, 2 of which are female, the PAF inst]
is 0.5. The RPA[F] would then be 0.5/0.33: 1.52.

A more detailed description of the approach is in Section 2.2. Underlying statistics
for Eawag as large can be found in Annex A.
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Focusing on the indicator RPA[F] Figure 9 shows that for most of the subject
categories the share of Eawag's female authors is close to the benchmark. Only
for Geosciences, Multidisciplinary and Limnology it is much lower, with 30% and
24% respectively. On the other side, Toxicology; Chemistry, Analytical and Envi-
ronmental Sciences show values higher than the benchmark, 25%, 18%, and 14%

respectively.
PA[F inst]
Subject Category 0.100.20 0.30 0.40 0.50 0.60
Environmental Sciences I 031 _1.00
Ecology 029 _Fw
Engineering, Environmental [ 0.30 _1,04
Water Resources I O.23 _‘0.99
Multidisciplinary Sciences .28 I © 5
Geosciences, Multidisciplinary I 0.16 _070 ‘
Evolutionary Biology [ 0.31 _1.04
Geochemistry & Geophysics .24 _(%,95
Microbiology I 0.29 _0,&?8
Marine & Freshwater Biology [ 0.36 _1.03
Limnology I 0.17 _0.76
Genetics & Heredity 033 I o5
Chemistry, Analytical [ 0.41 —1.18
Toxicology I 0.59 —1.25
Biology — 23 I -2
Environmental Studies [ 039 _1.14
Biotechnology & Applied Microbiology 032 11.03
Public, Environmental & Occupational Health [ 0.34 _3}91
0 200 400 600 800 0.100.200.300.40 0.500.60  |0.00 0.40 0.80 1.20
P[full] PA[F pubs] RPA[F]
B PA[Finst]
PA[F pubs]
W P[full]
W RPA[F]

Figure 9: Eawag's share of female authors across subject categories

3.2.3 Interdisciplinary research across subjects

Figure 10 represents interdisciplinarity of Eawag's research output. It uses the
same subject categories as in Figure 8 and relies on the publications’ references
(Le. other publications cited by the publication of interest). For a more detailed
explanation of our definition of interdisciplinary research, see Section 2.2 and Annex
D. If a publication cites publications from different subject categories, it is more
interdisciplinary than if it cites publications from the same category. In addition,
we use a cognitive distance measure to value the diversity of fields being cited.
If a paper cites publications from fields that are not closely related (e.g., medical
sciences and mathematics) it is more interdisciplinary than if it cites publications
from different medical fields. The benchmark we introduce for this indicator is the
IntDisc for a subject category at large in 2020.

As Table 1 showed in Section 3.1 the overall value of IntDisc=0.43 for Eawag

30 www.cwtsbv.nl


http://www.cwtsbv.nl/

®cws

Resu[ts ‘ Meaningful metrics

indicates a relatively moderate degree of interdisciplinarity, since Eawag research
tends to rely on a relatively diverse set of cognitively distant disciplines. However,
from a comparative perspective, the degree of interdisciplinarity of Eawag is higher
than the average value of ETH Domain (IntDisc=0.35), therefore Eawag exhibits a
more interdisciplinary research profile in the context of ETH Domain.

Figure 10 also shows the overall value of IntDisc per subject categories (grey color).
This value is used as the benchmark for the interdisciplinarity values for Eawag
(green color). Geochemistry & Geophysics; Microbiology and Public, Environmen-
tal & Occupational Hlth are the ones with the highest interdisciplinarity value
compared to the benchmark. On the other side, the main fields in terms of output,
Environmental Studies; Public, Environmental & Occupational Hlth; Engineering,
Environmental and Environmental Sciences show lower interdisciplinarity values
compared to the benchmark.

InterDisc

Subject Category 0.00 010 020 030 040 050 0.60
Environmental Sciences 919 _4
Engineering, Environmental 357 —.42
Water Resources 349 —
Multidisciplinary Sciences 258 —0.45
Geosciences, Multidisciplinary 186 —0.42
Evolutionary Biology 136 _34
Geochemistry & Geophysics 133 ‘0.51
Microbiology [JII 133 I — O /3
Marine & Freshwater Biology 130 —.39
Limnology [l 81 |0 /1
Genetics & Heredity 81 _0.32
Chemistry, Analytical 67 —0.45
Toxicology 67 _0.43
Biology [l 64 [ ———— 037
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Biotechnology & Applied Microbiology 55

Public, Environmental & Occupational Health 53
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M P[full]
M InterDisc
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Figure 10: Eawag's interdisciplinarity across subject categories
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3.3 Collaboration and partners
Main findings

Proportion of collaboration as well as international collaboration for
Eawag has increased during the analysis period. The biggest share
of Eawag's publications are done in international collaboration, while
Eawag-only publications have the highest impact (yet the lowest aver-
age MNJS). Environmental Sciences dominates publication output as a
subject category, and also differentiates itself from the second-highest
output subject category - Ecology - by having higher industry collab-
oration (8% to 2%). Of all ETH institutions, Eawag collaborates most
with ETH Zurich, while Eawag-only publications have a higher impact
than those in collaboration with other ETH institutions. On a country
level, Eawag collaborates most within Switzerland itself.

3.3.1 Collaboration profile

This section includes a trend analysis for the collaboration indicators as well as a
collaboration profile.

The trend analysis in Table 3 breaks Eawag's output and collaboration indicators
down over time, using overlapping four-year publication windows.

In the collaboration profile in Figure 11, we break down Eawag's output and impact
by collaboration type, distinguishing between 'no collaboration’ (single author or all
authors affiliated with Eawag), national collaboration (all authors having a Swiss
affiliation from different institutions) and international collaboration.

Table 3 shows that the overall proportion of Eawag publications done in collabo-
ration (PP[collab]) was over 90% to begin with, but has increased as time went on.
Similarly, PP[int collab] has increased from roughly two-thirds (66%) of the publica-
tion output at the start to over three-quarters (76%) for the most recent publication
window. Finally, PP[industry] remains relatively stable, fluctuating between 6 and

8%.

Table 3: Eawag's trend collaboration statistics

~ 150} < 0 © ~ © o o

=) =) =) =) =) =) =) ) s

o a o o o o o o o

D o — [@N] [sa] < Lo O N~

S — — — — — — — —

Indicator IS IS 15 < < IS IS 15 <
Plfull] 1,162 1290 1392 1471 1547 1598 1678 1789 1788
PP]collab] 91% 93% 94% 94% 95% 96% 96% 97% 97%
PP[int collab] 66% 68% 68% 69% 72% 73% 75% 77% 76%
6% 6% 6% 6% 7% 6% 7% 8% 7%

PPlindustry]
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In Figure 11, output and impact indicators are broken down by the collaboration
types explained above. What becomes immediately clear on the output side is the
predominance of international collaboration, which accounts for 72% of the total
Fawag output when using full counting. This dominance remains yet is slightly
less pronounced when using fractional counting, where international collaboration
accounts for roughly 56%. This indicates that publications done in international
collaboration are done with more contributors on average, which is not an unusual
observation.

The green bars indicate the interdisciplinarity (IntDisc) measures for the different
collaboration types (for more information on how this is calculated, please refer to
Annex D). Single institution publications have the highest measured IntDisc (0.45),
but the difference with national (0.43) and international (0.42) is small.

The red and light-red bars display the MNCS and MNJS indicators respectively.
Notably, MNCS is actually the highest for single institution publications (1.71),
indicating Eawag's leading position within its research ecosystem. International
collaboration follows rather close (1.67), with national collaboration as the lowest

(1.49) but still high.

Finally, the orange bars display the PP[top10%| indicator. The differences between
collaboration types here roughly mimic those for MNCS, with single institution and
international leading and national falling slightly behind.

P[fract] InterDisc MNCS
0 1,000 2,000 3,000 0.00 0.20 0.40 0.50 1.00 1.50 2.00

234
Single institution § go¢ _ovas —171 ‘ 20%
1,021
Nalom]B% _043 —149 ‘ i
3242
ntemations! 7z -042 —167 ‘ o

0 1,000 2,000 3,000 0.00 0.20 0.40 0.50 1.00 1.50 2.000% 5% 10% 15% 20%
P[full] Catavg MNJS PP[top10%)]
m P[full]
P[fract]
M InterDisc
Catavg
B MNCS
MNJS
PP[top10%)]

Figure 11: Collaboration profile (output, impact) of Eawag

In Figure 12, the collaboration indicators PP[collab], PP[int collab] and PP[industry]
are calculated by Web of Science subject category for Eawag publications.
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Unsurprisingly, Environmental Sciences is far and away the subject category with
the highest output (919 publications), followed by Ecology (363). The PP[collab]
proportions are consistently above 90%, with the exception of Public, Environmental
& Occupational Hlth (80%). Differences are slightly more pronounced for PPJint
collabl, with outliers such as Multidisciplinary Sciences (82%) on the one hand, and
Chemistry, Analytical (58%) on the other.

Even more differences are found for the PP[industry] collaborator in the last column.
For instance, there is a clear difference between the top two subject categories by
output, with Environmental Sciences having 8% industry collaboration and Ecology
only 2%. A notable outlier is Toxicology with 18%. On the low side, Biology actually
features no industry collaboration at all.

PP[int collab]

Subject Category 0% 20% 40% 60% 80% 100%

Environmental Sciences I 70% I =
Ecology — 75% | E3
Engineering, Environmental I 66% _6%
Water Resources S 70% D
Multidisciplinary Sciences I 82% | E3
Geosciences, Multidisciplinary —78% _7%
Evolutionary Biology — 74% |1%
Geochemistry & Geophysics I 71% | E
Microbiology I 69% _6%
Marine & Freshwater Biology I 76% I 5
Limnology —— 1% . E3
Genetics & Heredity I 7 2% I 1%
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Figure 12: Eawag's output and collaboration types across subject categories

3.3.2 Collaboration within the ETH Domain

Table 4: Co-authorship and impact within the ETH Domain

Indicator ~ ETH Zurich EPFL PSI WSL Empa [JEaWag!

Pfull] 1,832 528 27 65 121 4,497
MNCS 154 158 150 160 154 162
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Table 4 shows Eawag's output and impact (highlighted column), as well as the
number of co-publications and impact of Eawag with other ETH institutions.

In terms of output, the majority of collaboration within the ETH Domain is done
with ETH Zurich, followed by EPFL. Of course, this is also a result of the respective
sizes of these ETH Domain institutions.

Looking at the MNCS values, we can actually see that Eawag publishing by itself
performs higher than it does for all ETH Domain-internal collaboration, although
the differences with WSL and EPFL are not large. All ETH Domain-internal

collaboration performs at least 50% above the world average.
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3.3.3 Collaboration outside the ETH Domain

This section seeks to delve deeper into Eawag's collaboration partners outside
of the ETH Domain, categorising them first by country and then by institution.
Tables 5 and 6 highlight the top collaborators in terms of output. For the results
at country level, we used full counting. The output numbers reflect the number and
share of output in which countries were involved. For the analysis of co-authoring
institutions (Table 6), we used fractional counting. The output numbers indicate the
contribution of partnership compared to the total.

The map in Figure 13 highlights countries with more intensive collaboration, with
the darkness or intensity of the red indicating the relative level of co-authorship.

In this section we exclude collaborations within the ETH Domain. However, if a
publication involves a ETH Domain member and also an external member, it is
included.

Country-level

Table 5: Top 12 countries co-authoring with Eawag researchers, excluding ETH
Domain internal co-authorship. PJfull] and % to Eawag’s total

Country Co-pubs % to total
Switzerland 1,156 26%
United States 894 20%
Germany 823 18%
United Kingdom 518 12%
Netherlands 393 9%
France 364 8%
Sweden 303 7%
Australia 272 6%
Canada 255 6%
Spain 246 5%
China 237 5%
Italy 182 4%

As becomes clear from the map in Figure 13 as well as from Table 5, the United
States and Germany stand out as the most frequent collaborating countries behind
Switzerland itself.
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Table 6: Top 20 collaborating institutions of Eawag, excluding ETH Domatn internal

co-authorship (fractional output and impact)

Inst Country  Co-pubs  MNCS
University of Bern CH 122 2.05
University of Zurich CH 75 159
Helmholtz Centre for Environmental Research (UFZ) DE 43 139
University of Geneva CH 31 128
University of Basel CH 31 1.85
University of Queensland AU 29 1.65
University of Lausanne CH 21 215
Max Planck Society for the Advancement of Science DE 20 2.20
University of Neuchatel CH 20 1.40
Chinese Academy of Sciences CN 19 177
Utrecht University NL 18 251
Leibniz Institute for Freshwater Ecology & Inland Fisheries DE 17 172
Delft University of Technology NL 17 2.80
Lund University SE 17 294
University of California, Davis us 17 143
Spanish National Research Council (CSIC) ES 16 175
Centre National de la Recherche Scientifique FR 14 2.09
University of Jyvaskyla Fl 14 132
Technical University of Denmark DK 14 1.48
Agroscope CH 13 157

The predominance of within-country co-authorship becomes clearer in Table 6, with

four out of the top five collaborating institutions being Swiss. From an impact point
of view, the University of Bern stands out at the top of the list, with an MNCS of
over 2 (meaning more than 100% above the world average). Lower down the list,
there are very high MNCS scores for Delft University of Technology (2.80) and
Lund University (2.94) among others, but it should be noted here that the number
of publications is low enough for the number to be highly susceptible to outliers.
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3.4 Research accessibility

Main findings

Eawag's research is published increasingly in Open Access. The num-
ber (and share) of all three types of OA publications grows steadily
during the period 2009 up to 2020. Moreover, the impact of OA publi-
cations remains at a high level throughout, while the impact of Closed
Access publications decreases in the most recent years.

3.4.1 OA publishing and impact

In this section we discuss the accessibility of Eawag's research output. For publi-
cations with a DOl we could define whether it was published Open Access (OA) or
not based on Unpaywall data (version July 2021). Therefore, the below statistics
only include publications for which we could define OA or not. In addition, we
could also determine the type of OA (Gold, Hybrid or Green). The trend analyses
allow us to monitor the evolution of Eawag regarding OA publishing.

Using OA information we assess the overall accessibility of Eawag's OA output as
well as its citation-based impact, by benchmarking it to non-OA output.

Table 7: Eawag's Open Access (OA) performance statistics by type, excluding pub-
lications for which no OA info available

Indicator OA Gold OA Hybrid OA Green Closed Access  Total
Plfull] 696 506 1,471 1722 4395
Pltop10%] 116 158 327 341 943
PP[top10%] 13% 26% 19% 19%  19%
PPJint collab] 75% 79% 72% 70%  72%

In Table 7, we provide an overview of main performance statistics for three types
of OA (Gold, Hybrid and Green) together with their overall performance. P[full]
reflects the total number of publications, Ptop10%] the number belonging to the
top 10% most cited (within its year and field). PP[top10%] assesses the impact of
each type, while PP[int collab] reflects the share of output involving international
collaboration.

Looking at the entire period (2009-2020), we see a preference of Eawag for Green
OA publications (P[full]). The impact is particularly high for Hybrid OA publications
(PP[top10%]). The share of output involving international collaboration is the highest
for Hybrid OA output as well (PPJint collab]= 79%).
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Table 8: Eawag's performance statistics trend, Closed vs. Open Access publications

~ I8} < 10 © ~ © o o

S S S S S S S S S

o o o N N o o o o

o o — ~ o) < I1s) © ~

S — — — — — — — —

Indicator & & & & & & & & &

Plfull] 671 693 680 674 639 584 531 451 412

Closed Pltop10%] 150 153 147 144 126 110 97 75 64
PP[top10%]  22% 21% 21% 21% 19% 18% 17% 15% 14%

PPlint collab]  66% 68% 68% 68% 71% 72% 72% 75% 74%

Plfull] 447 550 671 764 875 982 1109 1308 1351

Open Pltop10% 102 119 154 174 207 238 269 305 292
P PPltop10%  21% 19% 20% 19% 19% 19% 19% 19% 18%
PPlint collab] ~ 66% 67% 67% 69% 72%  75% 77% 78% 77%

In Table 8, we provide trend results for the same indicators as in Table /, comparing
OA publications with non-OA (Closed Access) publications. These results only
include publications for which OA information was available (included in Unpaywall,
have a DOI). In Figures 14 and 15, P[full] and P[top10%] are depicted by OA type.

The results in Table 8, show the steady increase of OA publications (from 447 in
2009-2012 up to 1351 in 2017-2020), together with the top 10% output (from 102
up to 292). Normalised by the total number of output per year, we discern high
impact (PP[top10%)) throughout for OA publications. The impact of Closed Access
publications decreased somewhat from 22% down to around 15% (PP[top10%]) in
the most recent years.

From the collaboration perspective, we see that OA publishing is increasingly done
with foreign partners (PPJint collab)).

T

Figure 14: Eawag's output trend by Open Access (OA) type
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In Table 2, we already showed the increase of the number and proportion of Fawag’s
OA publications. In Figure 14, this is visualised in more detail for the different
types of OA. In particular Gold OA publications increased over the years and al-
most surpasses Closed Access publications. The absolute number of Closed Access

publications drops steadily since 2013.

P[top10%]

OAtype
W Closed
W 0AGold
mo
OA Hybrid
0A unknown

Figure 15: Eawag’s trend of top 10% publications by Open Access (OA) type

Figure 15 shows a remarkable increase of the number of top 10% publications over
the entire period for all three OA types. Moreover, the number of Closed Access
top 10% publications drops dramatically since 2012-2015 (from 150 down to 64 in

the period 2017-2020).
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3.4.2 OA publishing and impact by subject

In this section we present Eawag's performance statistics by journal subject cate-
gory. In Figure 16, we visualise the share of OA publications, related to the overall
output (for which access information was available). The bars in the second column
of the diagram represent the ratio of the sum of OA publications to the sum of all
publications. The light blue bar in the profile in the first column represents the
total number of publications. The list of subject categories is limited to those that
cover at least 1% of the total output of Eawag.

In Figure 17/, the second column visualises the impact of both Closed and Open
access publications by PP[top10%| by subject.

P OA [Gold, Hybrid, Green]

Subject Category ” 200 400 600 800 1,000

Environmental Sciences I 462
Ecology N 251
Engineering, Environmental 151
Water Resources IS 164
Multidisciplinary Sciences N 242
Geosciences, Multidisciplinary 128
Evolutionary Biology Il 98
Geochemistry & Geophysics Il 61
Microbiology 108
Marine & Freshwater Biology lEl68
Limnology IEE&8
Genetics & Heredity IS4
Chemistry, Analytical l38
Toxicology W26
Biology I 57
Environmental Studies 32
Biotechnology & Applied Microbiology Il36

Public, Environmental & Occupational H.. 33

0 200 400 600
P[full]
W p[full]
B P OA[Gold, Hybrid, Green]
PP [0A]

51%
71%
43%
50%
94%
69%
74%
47%
82%
52%
85%
70%
58%
39%
90%
61%
68%
68%
1,000 0% 20% 40% 60% 80% 100%
PP [0A]

Figure 16: Eawag's output and share of OA publications across subject categories

In the above profile, the share of OA publications (PP[OA]) in Multidisciplinary
Sciences publications (typically PLOS One and Scientific Reports) stands out. 94%
is published OA. Other categories to mention here are Microbiology; Limnology and
Biology with 80% or more published OA. At the other end, we mention Engineering,
Environmental; Geochemistry & Geophysics and Toxicology with less than 50%
published OA.
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Figure 17: Eawag's impact distribution (PP[top10%]|) of Open and Closed output

across subject categories

In Figure 17/, the impact of Closed Access Multidisciplinary Sciences journals stands
out, while based on very few publications. Obviously, (often non-OA) publications
in journals like Nature and Science can still have a high impact (PP[top10%]: 80%),
while the share of publications in these journals is very low (see Figure 16). In
most other categories the impact of OA publications is higher than the impact of
the Closed Access ones. OA publications in Toxicology and Biology are worth
mentioning with a PP[top10%] higher than three times the world average.

www.cwtsbv.nl

43


http://www.cwtsbv.nl/

’CWTS

Meaningful metrics Results

3.5 Impact and knowledge use

Main findings

Eawag's research is read and cited from all over the world. The
citation-based impact is primarily determined located by institutions
located in the US, Europe and China. Readership analysis also shows
significant impact of Eawag's research in countries that are not well
represented in WoS (e.g., Brazil).

In this section, we discuss the actors (countries, institutions) that define the impact
and use of Eawag’s research. We estimate the impact and use by analysing (1) the
publications citing Eawag's publications and (2) the country of people reading its
publications.

The analysis of publications citing Eawag's output shows the most prominent coun-
tries and institutions. Thus we provide an overview of the geographical distribution
of Fawag's impact and more specifically the institutions that use Fawag's research.

The readers are analysed using Mendeley data, in which a 'read’ is defined by a
person (i.e, Mendeley user) saving a publication. The results should be interpreted
with that disclaimer in mind. The user information includes the country of origin
(if available). In this report, we will present the countries and compare these to
the ones citing Eawag's output. Including readership in this study does not show a
broader (e.g., societal) impact of Eawag research but merely catches the (potential)
scientific impact beyond the WoS data.

3.5.1 Impact and knowledge use at country level

The citation-based impact is defined by publications citing Eawag's output. In these
citing publications, we use the affiliations of authors to measure their contribution
to the impact of Eawag's research. Table 9 shows the 20 most prominent countries
citing Eawag’s research output. In the table we include the number of Eawag publi-
cations being cited, the number of citations they receive and the average number of
citations per publication. The top 20 is defined by the number of citations received
(N cits). This list is obviously dominated by countries with many publications in
WoS, and we cannot deny their significant role in determining the citation-based
impact. By considering the top countries and subsequently looking at the average
number of citations given, we normalise to some extent the results.
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Table 9: Eawag given citations by country (top 20 most given citations)

Country N pubs N cits Avg cits
United States 3151 13,224 420
China 2399 9568 3.99
Germany 2,312 5,623 243
United Kingdom 2126 5,006 2.35
France 1,758 3,392 193
Canada 1,751 3,386 193
Switzerland 1,808 3,095 171
Australia 1,562 2,928 1.87
Spain 1465 2812 192
Netherlands 1,364 2,297 1.68
Italy 1,301 2,261 174
Sweden 1,192 1,893 159
Brazil 913 1,432 157
Japan 909 1,362 150
Belgium 922 1,264 1.37
India 687 1,189 173
Denmark 839 1,119 1.33
Finland 716 1,007 1.41
Austria 771 1,004 1.30
Norway 728 985 1.35

In Table 9, we clearly see the dominance of the United States and China defining
Fawag's impact. Not only by absolute numbers of citations but also by the averages,
these two countries attribute great value to Eawag’s research. US researchers cite
on average a Eawag publication more than 4 times and Chinese researchers almost
4. Next in line are researchers from other European countries, Canada, Australia,
Brazil, Japan and India with between 1.3 (Austria) and 2.43 (Germany) citations
per publication on average.

In Table 10, we introduce a different perspective on the impact Eawag's research
has. By looking at the number of reads by Mendeley users from different countries,
we get a better view on the geographical distribution beyond the perimeter of
the academic debate (as defined by citations). We realise that this distribution is
defined primarily by the authors citing Eawag's output but we hope to broaden the
view on the impact somewhat. The List in Table 10 shows the top 20 most prominent
countries ‘reading’ Eawag’s publications. The list order is defined by the number
of reads (second column: N reads). In the table the first column shows the number
of publications being read (N pubs). The third column shows the average number
per read publication (Avg Reads). We consider the countries that end up in the
readership list (Table 10) but not in the citing countries list (Table 9) as the ones
showing the impact beyond the WoS.
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Table 10: Eawag readership by country (top 20, by most reads)

Country N pubs N reads Avg Reads
United States 1,397 3,559 255
Germany 882 1513 172
United Kingdom 806 1372 170
Switzerland 831 1,184 142
Brazil 626 1182 1.89
Canada 650 900 138
France 518 799 154
Spain 539 754 1.40
Netherlands 373 486 1.30
Mexico 384 450 117
Japan 332 423 127
Portugal 293 393 134
Sweden 268 357 133
India 269 323 1.20
Australia 256 323 1.26
Italy 260 301 116
Denmark 226 287 127
Belgium 233 266 1.14
South Africa 186 229 123
Colombia 165 201 122

From the readership perspective we see some interesting results, comparing them
to Table 9. First of all, the absence of China which is an artefact of the data being
used. Chinese researchers and academics do not use Mendeley to manage their
literature (Fairclough and Thelwall, 2015; Zahedi and Costas, 2020). In addition,
we see a much more prominent position of Brazil in this list, in absolute numbers
but also on average. In this list of top 20 countries, Brazil is second with 1.89 reads
per publication after the US. Other countries included in Table 10 and not in Table
9 are: Mexico, Portugal, South Africa and Colombia.

Most of these countries have less visibility in WoS but show a significant interest
in the research published by Eawag.

3.5.2 Impact by citing institution

In Table 11, we list the top 20 most prominent citing institutions of Eawag's publi-
cations. This list provides more insight in the actual research actors being impacted
by Eawag. As the list is based on the number of citations given (N citing pubs, sec-
ond column), it will be biased towards large institutions (with many publications).
We normalise these large numbers by including the number of publications being
cited (N cited pubs, first column), which leads to the average in the third column
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(Avg cits).

Table 11: Eawag's top 20 most citing institutions (by number of given citations)

Institution Country N cited pubs N citing pubs  Avg cits
CHINESE ACAD SCI CN 1,160 2,209 1.90
CNRS FR 1,156 1,826 158
EAWAG CH 909 972 1.07
ETH ZURICH CH 815 962 118
UNIV CHINESE ACAD SCI CN 563 839 1.49
CSIC SPAIN ES 550 669 122
WAGENINGEN UNIV NL 505 587 1.16
UFZ HELMHOLTZ CTR ENVI- DE 469 534 114
RONM RES

TSING HUA UNIV CN 352 470 134
UNIV QUEENSLAND AU 394 441 112
UNIV GENT BE 385 429 111
INRA FR 362 420 1.16
U.S. GEOLOGICAL SURVEY us 360 413 115
UNIV CALIF BERKELEY us 377 412 1.09
UNIV BERN CH 329 399 121
MAX PLANCK SOCIETY DE 312 397 127
IRD INST RECHERCHE DEV FR 342 394 115
RUSSIAN ACAD SCI RU 291 391 134
NANJING UNIV CN 315 386 123
UNIV OXFORD GB 304 382 126

This table too is dominated by the largest research institutions in the world with
many WoS publications and located in the countries in Table 9, the Chinese
Academy of Science and CNRS being mega-institutions with huge numbers of
WoS publications. Eawag is the third institution contributing to its impact, and we
need to emphasise that these citations do not include author self- citations.
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Eawag's author gender statistics

e Eawag's author gender statistics

Table 12: Eawag: Underlying gender diversity statistics

Indicator Value
A[F inst] 2,289
PA[F inst] 0.29
A[FM inst] 7,831
AJF pubs] 6,759
PA[F pubs] 0.29
AFM pubs] 22,972
RPAJF] 0.99

The indicators presented in this table are described in Section 2.2, p. 17.
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The CWTS citation database is a bibliometric version of Web of Science (WoS). One
of the special features of this database is the publication-based classification. This
classification is an alternative to the WoS journal classification, the WoS subject
categories. The reason to have this publication-based classification is the problems
we encounter using the journal classification for particular purposes. We discern
the following as the most prominent ones.

Journal scope (including multi-disciplinary journals)

A journal classification introduces sets of journals to represents a class, in this
case a subject category. This implies that journals have a similar scope. They
do not need to be comparable with regard to volume (number of articles per year)
but they should represent a similar specialisation. This is not the case, of course.
Journals represent a very broad spectrum. There are very specialist journals (e.g.,
Scientometrics) and very general ones (e.g, Nature or Science but also British
Medical Journal). The classification scheme can therefore not be very specialised.
In WoS, a subject category Multi-disciplinary hosts the very general ones so that a
bibliometric analysis of, for instance, the Social Sciences or Nanotechnology, using
this classification, will not take papers in Nature into consideration.

Granularity of the WoS subject categories

The WoS journal classification scheme contains 255 elements. As such it is a stable
system. In many cases however, it appears that these 255 subject categories are
insufficient to be used for proper field analyses. The problem is that the granularity
of the system looks somewhat arbitrary. ‘Biochemistry & Molecular Biology' on the
one hand and ‘Ornithology’ on the other, for instance, represent rather different
aggregates of research. This is illustrated by the number of journals in each of
them. Where the ‘Biochemistry & Molecular Biology' category contains almost
500 journals, ‘Ornithology’ has only 27. We acknowledge that there is no perfect
granularity, but we argue that in the WoS subject categories the differences are
really too big. A classification based on more objective grounds does not solve this
problem but is at least transparent.

Multiple assignment of journals to categories

In journal classifications from multi-disciplinary databases, journals are assigned
to more than one category. Journals often have broader scopes than the categories
allow. Also here there are large differences between cateqgories. In the example we
used before, ‘Biochemistry & Molecular Biology,” journals are on average assigned
to almost 2 categories. This means that (on average) each journal in this category is
also assigned to one other category. For the more specialist category of ‘Ornithol-
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ogy, the average is 1. This means that in this category all journals are assigned
to this category only. If publications in journals with a multiple assignment would
always cover the categories at stake, this should not necessarily be a problem.
However, it mostly means that such journals structurally contain publications from
the different categories. Therefore, publications may be assigned to two categories
although they belong to just one of them.

The CWTS publication-based classification scheme

CWTS has developed an advanced alternative for the Web of Science journal clas-
sification. It counters three major issues:

1. Journal scope (including multi-disciplinary journals)
2. Granularity of the WoS subject categories

3. Multiple assignment of journals to categories

The CWTS publication-based classification is developed as described in Waltman
and van Eck (2012). Since the first version there have been yearly updates of the
system. The main characteristics of the classification are as follows.

Publication to publication citation clustering

Clusters of publications are created on the basis of citations from one publication to
another. Tens of millions of publications have been processed. The clusters contain
publications from multiple years (2000-2020). Each publication is assigned to one
cluster only at each level. A cluster is considered, and in many cases validated as,
representative for disciplines, research areas, fields or sub-fields. For each cluster,
we can calculate growth indices pointing at changing research focus over time.

Multi-level clustering

The classification scheme has at present three different levels. The clusters are
hierarchically organised. Currently we discern the following levels.

1. A top level of 25 clusters (fields)
2. A second level of around 800 clusters (sub-fields)

3. A third level of more than 4,000 clusters (research areas or micro-fields)

A common way of visualising the landscape of science by the publication clusters is
a 2-dimensional map. In such a landscape (see Figure 18), we position publication
clusters in relation to each other on the basis of citation traffic. The denser the traffic
between two clusters, the closer they are. The two dimensions do not represent
anything. The only thing that matters is the distance. Furthermore, the size of a

52 www.cwtsbv.nl


http://www.cwtsbv.nl/

\ 3

Publication level classification

cluster represents the relative volume (number of publications included), while the
color coding adds a main clustering labeled by main disciplines.

Main discipline

I Social Sci & Human

Ml Biomed & Health Sci
I Physical Sci & Engin
M Life & Earth Sci

M Maths & Comput Sci

Figure 18: Landscape of all science (around 30 million WoS publications). Circles
represent (over 4,000) publication clusters. Position is defined by citation traffic
between clusters. Size indicates relative volume. Color reflects 5 main disciplines
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G Citation data and analysis

C.1

C.2

In this annex we provide more detail about the methodology developed at CWTS
and applied in this study.

Database coverage

In a bibliometric study, we base the analyses on publication data. To relate counting
and measuring to standards, we depend on international bibliographic databases,
such as Web of Science, Scopus, Dimensions. We realise that by using such
databases, we may be missing relevant scientific outputs and achievements. In order
to assess how much the database does cover we calculate the Internal Coverage
(IntCov) indicator. This indicator is the ratio of cited references covered by the
database, to the total number of cited references. If a publications contains 10
references, five of which are also in the database, the IntCov of this publication
is 05. For a set of publications the IntCov is defined by the average IntCov per
publication. If the IntCov of an institution's output in WoS is 0.8, we estimate the
coverage of WoS for this institution at 0.8 (80%).

Database Structure

At CWTS, we calculate bibliometric indicators based on an in-house version of the
Web of Science (WoS) online database, which will be referred to as the Cl-system.
The WoS is a bibliographic database that covers publications of about 12,000
journals and each of these journals is assigned to one or more Journal Subject
Categories (JSC). Each publication in the Cl-system has a document type. The most
frequently occurring document types are ‘articles, ‘reviews’ ‘proceeding papers,
‘corrections’, ‘editorial material, ‘letters’, ‘meeting abstracts’ and ‘news items. In
this report, we only consider document types ‘articles’, ‘reviews’ and 'proceedings
papers’ In limiting the analysis to these three types of publications, we consider
that these documents reflect most of the original scientific output in a field.

The Cl-system is an improved and enhanced version of the WoS database versions
of the Science Citation Index (SCI), Social Science Citation Index (SSCI), and Arts
& Humanities Citation Index (AGHCI). The Cl-system implements a publication-
based field classification which clusters publications into research areas based
solely on citation relations (Waltman and van Eck, 2012) (more detail in Annex
B). One important advantage of this publication-level classification system is that
it allows for a taxonomy of science that is more detailed and better matches the
current structure of scientific research. This not only reduces classification bias
but is also essential for calculating field-normalised indicators (Ruiz-Castillo and
Waltman, 2015).

Moreover, in this study we include citation data up to 2021. Please note that
publications require at least one full year to receive citations in order to make
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robust calculations of citation impact indicators. For this reason, we will work
with publications up to and including 2020, counting citations up to and including
2021. For each publication (and its benchmark publications), we consider 4 years
of citations since the year of publication. For a publication from 2010, we count
citations in the years 2010-2014.

C.3 Citation Window, Counting Method and Field Nor-
malisation

Citation window

Several indicators are available for measuring the average scientific impact of the
publications of a research unit, e,g. and institution. These indicators are all based
on the idea of counting the number of times the publications of a unit have been
cited. Citations can be counted using either a fixed-length citation window or
a variable-length citation window. In the case of a fixed-length citation window,
only citations received within a fixed time period (e.g. four years fixed window)
are counted. The main advantage of a fixed-length citation window is that it is
possible to meaningfully analyse the trend patterns of the non-normalised impact
indicators, setting the same criteria for all publications included. A variable-length
window, on the other hand, uses all the citations that are available in the database
until a fixed point in time, which not only yields higher citation counts (depending
on the window length), but also more robust impact measurements. When using
a variable-length citation window, impact indicators such as the average impact
(MCS) and the total impact score (TCS) may systematically present a decreasing
pattern.

In this study, we use a fixed-length window of 4 year (if available) for the overall
period of the analysis (2009-2020). The most recent year for receiving citations is
2021.

Self-citations

In the calculation of advanced citation impact indicators, we disregard self-citations.
A citation is considered a self-citation if the cited publication and the citing pub-
lication have at least one author (i.e. last name and initials) in common. The main
reason for excluding self-citations is that they often have a different purpose from
ordinary citations. Specifically, self-citations may indicate how different publica-
tions of a researcher build on one another, or they may serve as a mechanism for
self-promotion rather than for indicating relevant related work. Self-promotion can
in turn be used to manipulate the impact of a publication in terms of the number
of citations received. Excluding self-citations from the analysis effectively reduces
the sensitivity of impact indicators to potential manipulation. In doing so, impact
indicators can be interpreted as the impact of researchers’ work on other members
of the scientific community rather than on his or her own work.
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Field Normalisation

There can be quite large differences in citation practices in different scientific fields.
Field normalisation is about correcting for differences in citation practices between
different scientific fields. The goal of field normalisation is to develop citation-based
indicators that allow for valid between-field comparisons.

In this report, we will use our in-house publication-based classification system of
science to define the scientific fields that are used in this normalisation process.
This system has three major advantages compared to the conventional journal-based
classification systems of science: Web of Science Journal Subject Categories:

e Proper granularity in terms of fields.

e Fields are defined at the level of publications citing each other, not on allo-
cating complete journals to field(s) where inaccuracies are introduced.

e Publications from journals like Nature, Science, PLoS ONE (multidisciplinary
journals) are allocated to the field they actually belong to and not to the
artificial journal field ‘Multidisciplinary Sciences'.

The reasons to use this publication-based classification are furthered explained in
Annex B.

Counting method

Counting methods are about the way in which co-authored publications are handled.
For instance, if a publication is co-authored by researchers from two countries,
should the publication be counted as a full publication for each country or should
it be counted as half a publication for each of them? In this study, we use both full
and fractional counting. Full counting means that if a publication is co-authored
by multiple organisations, that publication counts multiple times, once for every
organisation, regardless of the weight of their contribution. In this report, we use
mainly the full counted publications for output and fractionalised (by number of
institutions involved) for impact measures.
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@ Interdisciplinary research

While there are different understandings of interdisciplinarity, the definition that
has gained more consensus is the one provided by the US National Academy of
Sciences (2005) that states:

“Interdisciplinary research (IDR) is a mode of research by teams or indi-
viduals that integrates information, data, techniques, tools, perspectives,
concepts, and/or theories from two or more disciplines or bodies of spe-
cialised knowledge to advance fundamental understanding or to solve
problems whose solutions are beyond the scope of a single discipline
or field of research practice.’

https:/lwww.nap.edulread|11153/chapter|4

There are two key elements in this definition we consider as basic notions to artic-
ulate our proposal: the concept of integration and the idea of combining knowledge
from two or more disciplines.

We characterise interdisciplinarity at the level of each individual publication, by
analysing the disciplines cited by the publication. This approach will allow us
to consider the citations to distinct disciplines by the same citing publication as a
proxy of the integration of knowledge from different disciplines. For this analysis we
consider the Web of Science Journal Subject Categories as disciplines. We analyse
the degree or extent of integration through the concept of diversity. Diversity
is based on three concepts: variety, balance and disparity. We operationalise
interdisciplinarity using Rao-Stirling diversity, an indicator which captures the
three inter-related concepts of diversity, and is computed as follows:

A=) pipdy
iy
()

Where pt is the proportion of cited references in the subject category
i, pj is the proportion of cited references in the subject category |, and
dij is the cognitive distance between the subject categories i and |

In this formula, disparity refers to the cognitive distance existing between two sci-
entific disciplines (or subject categories, in our case). In order to compute the
disparity measure, we will create a similarity matrix Sij for the WoS subject cate-
gories based on the of citation flows between them. This will be then transformed
into a Salton’s cosine similarity matrix in the citing dimension. In this transformed
matrix, the Sij represents the similarity between each pair of WoS categories, thus

the cognitive distance (d) between two subject categories can be computed as d =
1- Sij.
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The indicators of interdisciplinarity will allow us to identify an institution's subject
cateqgories of a prepresenting the most interdisciplinary research.

We apply the state of the art in analysing interdisciplinarity using bibliometric
techniques. However, current approaches to characterise interdisciplinary research
from a bibliometric perspective remain contentious. Like any other methodology
suggested so far to measure and characterise interdisciplinarity based on scientific
publications, our approach is not free of limitations and therefore results of these
analyses need to be interpreted with caution.
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