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Resumen

Las publicaciones cientificas son el medio de comunicacion de la evolucion de la investigacion desarrollada en nuestro
entorno. A través de ellas podemos analizar el progreso de la Ciencia y de la innovacion tecnolégica. Por otro lado, al
hablar de innovacion tecnologica hemos de considerar las patentes como elemento clave para proteger esa innovacion
y como instrumento para fomentar el desarrollo tecnolégico. Ciencia, innovacion y desarrollo son conceptos totalmente
conectados que establecen la base de los pardametros desarrollados en esta tesis doctoral. El objetivo de la misma, es
demostrar la relacion entre la investigacion basica desarrollada y su transferencia en el ambito industrial a través de
su contribucion al desarrollo de patentes. Para ello, la Bibliometria y los indicadores bibliométricos nos permiten
evaluar y medir la produccién cientifica en todos sus aspectos. Un indicador bibliométrico es un parametro que mide
algun aspecto de la actividad cientifica.

Tomando como base la Bibliometria, se contextualizan las publicaciones realizadas entre 1996 y 2020 para analizar si
existe alguin sesgo hacia alguna categoria cientifica, paises o instituciones que hayan contribuidos a este tipo de estudios
bibliométricos. Para ello se han utilizados las dos bases de datos de referencia en investigacion: Web of Science y
Scopus. El resultado de este analisis nos lleva a centrarnos en el caso de la Medicina y Ciencias Medioambientales.

A partir de esta vision global, enfocamos el estudio del grado de transferencia entre la investigacion bdsica y la
investigacion aplicada en el campo de la Salud y de la Agronomia. Se ha utilizado el indicador bibliométrico “Patent-
Cited Scholarly Output” de SciVal que nos permite medir el grado de transferencia entre las publicaciones totales y las
publicaciones citadas en patentes. En base al resultado de este indicador, se ha hecho un estudio de la calidad de estas
publicaciones, paises que mas contribuyen, evolucion, impacto, visibilidad. Para complementar esta investigacion se
propone el nuevo indicador TIP que mide el porcentaje de publicaciones citadas en patentes con respecto al total de
publicaciones indexadas para una institucion. El TIP permite medir el impacto de la produccion cientifica de las
universidades en su transferencia respecto a las patentes, estableciendo asi una relacion entre la investigacion basica y
la investigacion aplicada para una determinada institucion.

Por ultimo, también se analiza toda la literatura cientifica sobre desalacion a nivel mundial para analizar las tendencias
de la investigacion en este campo. Para ello, se ha realizado un estudio bibliométrico, analizando la evolucion de las
publicaciones por aiios, los paises y afiliaciones que mas contribuyen a este campo cientifico, y a través de las palabras
clave de los articulos, analizar las comunidades cientificas en las que se pueden agrupar estos trabajos.
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Abstract

Scientific publications are the means of communication of the evolution of the research carried out in our environment.
Through them, we can analyse the progress of science and technological innovation. On the other hand, when talking
about technological innovation, we must consider patents as a key element for protecting this innovation and as an
instrument for promoting technological development. Science, innovation and development are totally connected
concepts that establish the basis of the parameters developed in this doctoral thesis. The aim of this thesis is to
demonstrate the relationship between the basic research developed and its transfer to the industrial field through its
contribution to the development of patents. To this end, Bibliometrics and bibliometric indicators allow us to evaluate
and measure scientific production in all its aspects. A bibliometric indicator is a parameter that measures some aspect
of scientific activity.

Taking Bibliometrics as a basis, we contextualise the publications carried out between 1996 and 2020 to analyse whether
there is any bias towards any scientific category, countries or institutions that have contributed to this type of bibliometric
studies. For this purpose, the two reference databases in research have been used: Web of Science and Scopus. The result
of this analysis leads us to focus on the case of Medicine and Environmental Sciences.

Based on this global vision, we focus on the study of the degree of transfer between basic research and applied research
in the fields of Health and Agronomy. The SciVal bibliometric indicator "Patent-Cited Scholarly Output” has been used
to measure the degree of transfer between total publications and publications cited in patents. Based on the results of
this indicator, a study has been made of the quality of these publications, the countries that contribute most, their
evolution, impact and visibility. To complement this research, the new TIP indicator is proposed, which measures the
percentage of publications cited in patents with respect to the total number of publications indexed for an institution. The
TIP makes it possible to measure the impact of the scientific production of universities in terms of its transfer in relation
to patents, thus establishing a relationship between basic research and applied research for a given institution.

Finally, all the scientific literature on desalination worldwide is also analyzed in order to analyse research trends in this
field. To this end, a bibliometric study has been carried out, analysing the evolution of publications by year, the countries
and affiliations that contribute most to this scientific field, and through the key words of the articles, analysing the
scientific communities in which these works can be grouped.
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1. Capitulo 1. Introduccion

1.1  Antecedentes

La Real Academia Espaiiola [1] define la Ciencia como el “comjunto de conocimientos obtenidos mediante la
observacion y el razonamiento, sistemdticamente estructurados y de los que se deducen principios y leyes generales con
capacidad predictiva y comprobables experimentalmente”. Por otro lado, define la innovacién como la “creacion o
modificacion de un producto, y su introduccion en un mercado” y la tecnologia como el “conjunto de teorias y de
técnicas que permiten el aprovechamiento practico del conocimiento cientifico”.

Ambos conceptos, Ciencia e Innovacion tecnolégica, estan estrechamente relacionados con la forma en que se transfiere
la Ciencia. Las publicaciones cientificas son el canal de transferencia de la Ciencia a la sociedad ya que la investigacion
genera hallazgos de los que hay que informar a través de publicaciones. De esta forma, la Ciencia como bien publico y
dindmico accesible a la sociedad adopta como canal de comunicacion las publicaciones cientificas.

La innovacion tecnologica estad inevitablemente asociada a las patentes ya que son el instrumento que permiten fomentar
no solo el desarrollo tecnologico sino también el economico, promoviendo la competencia y la motivacion financiera.
Ciencia, innovacion y desarrollo son conceptos totalmente conectados que establecen la base de los parametros
desarrollados en esta tesis doctoral, cuyo objetivo, como se desarrollara mas adelante, pretende demostrar la relacion
entre la investigacion basica desarrollada y su transferencia en el ambito industrial a través de su contribucion al
desarrollo de patentes.

La base de este estudio esta en la Bibliometria, entendida como la disciplina que permite medir el desarrollo de la
Ciencia a través del impacto de las publicaciones cientificas y su aplicacion al ambito de la innovacion en forma de
patentes.

Desde su origen, a principios del siglo XX, a la actualidad los estudios de bibliometria se han centrado en diferentes
puntos de vista. En 1917 Cole y Eales [2] realizan el primer estudio bibliométrico mediante el andlisis estadistico de
publicaciones sobre anatomia comparada, iniciandose asi el uso de la Bibliometria para la medicion de la actividad
cientifica. Siguiendo esta misma linea, en 1926 Lotka [3] centra su trabajo en analizar la produccion cientifica de los
investigadores con la denominada Ley de productividad de Lotka, ley que determina que el mayor numero de autores
publican el menor numero de publicaciones, mientras que el menor numero de autores publican el mayor nimero de
publicaciones. Es en 1963 cuando Price [4] introduce un nuevo elemento en el desarrollo de la Bibliometria al relacionar
el crecimiento de la ciencia con la comunicacion cientifica. Previamente, en 1956 formula la Ley de Crecimiento
Exponencial de la Informacion Cientifica constatando que ésta crece a un ritmo muy superior al de otros procesos
sociales. Price también expone que la literatura cientifica pierde vigencia mds rdapidamente, aunque no de forma
uniforme en funcion de las diferentes disciplinas. De esta forma, mientras que en las ciencias experimentales y en la
tecnologia el crecimiento en numero de publicaciones es mayor y mas rdpido su obsolescencia es mas rapida, al
contrario del comportamiento observado en las humanidades y ciencias sociales.

Una segunda vertiente de la Bibliometria se orienta al estudio de las publicaciones, de la literatura cientifica. En 1927
Gross y Gross [5] realizaron el primer recuento de referencias que aparecian en el Journal of the American Chemical
Society para estudiar la frecuencia de su aparicion y las fuentes de procedencia de estas, aplicando el estudio a la
seleccion de la lista de suscripciones de interés. En 1934 Bradford [6] analiza la distribucion de los articulos en las
revistas formulando la Ley de Dispersion de Bradford, segun la cual se evidencia que un reducido numero de revistas
concentraba el porcentaje mayoritario de la bibliografia de una materia. Si las revistas cientificas se disponen en orden
decreciente de productividad de articulos sobre una materia determinada, puede distinguirse un nucleo de revistas mas
especializadas en esa materia y varios grupos que contienen aproximadamente el mismo niicleo, pero distribuido en un
numero de revistas cada vez mayor.

El tercer punto de vista se centra en el estudio del impacto y la visibilidad de la investigacion a través del andlisis de
citas. Ya en 1873 Shepard elaboré un indice de citas siguiendo la codificacion que se aplicaba a las sentencias de juicios
federales en Estados Unidos. En 1936 Cason y Lubotky [7] crean por primera vez una red de citas determinando las
relaciones de conexion entre las revistas de Psicologia. Pero sin duda, el precursor del andlisis de citas es Garfield [8]
publicando en 1955 en la revista Science la propuesta de un indice de citas, basado en la idea de Sherpad, que permitia
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relacionar un articulo con otros que le citaban. De esta forma era posible evaluar la importancia de un trabajo y su
impacto y que los investigadores conocieran el uso que se hacia de sus publicaciones. Estamos hablando del famoso
Science Citation Index (SCI) creado por Garfiled desde el ISI (Institute for Scientific Information), institucion también
fundada por el propio Garfield. A principios de los 60, Garfield junto con Sher disefian el Factor de Impacto. La
importancia del Factor de Impacto se centra en ser el instrumento metodologico que permite seleccionar las revistas
que forman parte del Science Citation Index ya que era inviable poder incluir todas las revistas cientificas existentes en
el mismo. Afios mds tarde, junto al Science Citation Index (centrado en Ciencias Experimentales y Tecnoldgicas), crea
el Social Science Citation Index (orientado a las Ciencias Sociales) y el Arts and Humanities Citation Index (AHCI) para
Artes y Humanidades. Estas tres bases de datos han supuesto un hito en la Bibliometria y se han convertido en referentes
en la evaluacion de publicaciones, investigadores e instituciones. Forman parte de la plataforma de bases de datos Web
of Science, conocida en sus origenes como ISI Web of Knowledge y propiedad en la actualidad de Clarivate Analytics.

Como hemos visto, la Bibliometria ha evolucionado desde sus origenes hasta la actualidad. En estos momentos, nos
encontramos con un importante incremento de las publicaciones sobre esta disciplina, estrechamente ligado al
crecimiento exponencial de la Ciencia. Esta tendencia se ha clasificado en tres grandes enfoques siguiendo a Lopez-
Robles, José-Ricardo [9]:

1. Estudios bibliométricos de rendimiento sobre autoria y produccion: se centran en analizar los perfiles de los
autores atendiendo a elementos como su filiacion, pais o género, y la produccion de articulos, examinando
cudles son los mas citados o relevantes;

2. Estudios bibliométricos sobre temdticas: se centran en abordar cudles son los principales temas tratados, ast
como sus relaciones o evolucion,

3. Estudios sobre metodologias de investigacion: se centran en cudles son los métodos y técnicas de investigacion
con los que se han construido los trabajos publicados en las revistas.

Desde una perspectiva cientifica, diferentes andlisis han utilizado técnicas de bibliometria demostrado el impacto de las
redes de cooperacion en I+D en la produccion de publicaciones cientificas. Como manifiesta A. Hidalgo [10], uno de
los fenémenos mds importantes que caracterizan el proceso innovador en la sociedad actual es el derivado de la
globalizacion. Este hecho afecta directamente a la interaccion entre empresa y distintas instituciones de investigacion,
tanto publicas como privadas, y entre ellas a las universidades. La necesidad y la utilidad entre el entorno cientifico y
empresarial, esta impulsada por una serie de factores, entre los que podemos destacar:

®  La necesidad de aunar todos los recursos disponibles para hacer frente a los continuos cambios tecnolégicos

®  FEl uso mas eficiente de los recursos para la transferencia de tecnologia y propiedad industrial entre la
universidad, organismos publicos de investigacion y las empresas

®  FEldesarrollo de las nuevas tecnologias introduce un nuevo tipo de relacion entre el conocimiento cientifico y
la actividad productiva que debe de hacer frente a la rapidez de los cambios, a la globalizacion e
internacionalizacion de la economia, asi como a nuevas formas de control y gestion ante situaciones de mayor
incertidumbre, complejidad y opciones no convencionales.

Como afirma Hidalgo [10], la cooperacion tecnologica con otras empresas y en particular con los agentes del entorno
cientifico (universidades y centros publicos de I+D) es un medio poderoso para incrementar el éxito de la innovacion.

Y, jcomo proteger esa innovacion? Los derechos de propiedad industrial estan regulados en base a la Ley 24/2015, de
24 de julio, de Patentes [11]. El articulo 1 de la mencionada Ley establece que “Para la proteccion de las invenciones
industriales se concederdn, de acuerdo con lo dispuesto en la presente Ley, los siguientes titulos de Propiedad Industrial:

a) Patentes de invencion.
b) Modelos de utilidad.
¢) Certificados complementarios de proteccion de medicamentos y de productos fitosanitarios .

El registro de los titulos reconocidos en esta Ley tiene cardcter unico en todo el territorio espariol y su concesion
corresponde a la Oficina Espariola de Patentes y Marcas, salvo lo previsto en los tratados internacionales en los que
Esparia es parte o en el derecho de la Union Europea (articulo 2.1). Y son patentables, en todos los campos de la
tecnologia, las invenciones que sean nuevas impliquen actividad inventiva y sean susceptibles de aplicacion industrial
(articulo 4.1).
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Por lo tanto, las patentes son un indicador del rendimiento de las organizaciones y aportan informacion muy relevante
sobre el grado de colaboracion y los resultados obtenidos de la misma. Como indicadores de actividad tecnoldgica, en
1966 Schmookler llevo a cabo uno de los primeros estudios en el que las patentes eran analizadas con este fin. Desde
entonces hasta ahora las patentes se han utilizado como indicador para analizar la innovacion y la capacidad
tecnolégica de cualquier organizacion.

Las fuentes de datos son generalmente organismos oficiales como la Oficina Espariiola de Patentes (OEPM) [12], la
Oficina Europea de Patentes (EPO) [13] o la Oficina Norteamericana de Patentes (USPTO) [14] a través de bases de
datos de libre acceso como Espacenet [15] o Patentscope [16], aunque también existen herramientas comerciales que
permiten acceder a patentes como Derwent Innovation Index [17] de Clarivate.

Si bien estas bases de datos permiten analizar multiples indicadores extraidos del documento de una patente (como por
ejemplo tasa de denegacion, causas de esta, fondos de proyectos...), es complicado establecer una clara relacion entre
el documento de patente y las publicaciones cientificas que han aportado conocimiento para dar lugar a esa patente. Es
decir, ver la relacion existente entre la investigacion basica y la investigacion aplicada.

La motivacion para llevar a cabo este trabajo estd precisamente en este aspecto: jcomo relacionar la investigacion
basica y la investigacion aplicada?, ;como analizar la aportacion de la investigacion basica a la investigacion aplicada
medida en forma de patentes?, ;jen qué medida se contribuye a la generacion de patentes?, ;jqué paises, instituciones
lideran o en qué temas se produce esta transferencia? Y, sobre todo, ;como medirlo?

1.2 Motivacion y Justificacion

Bibliometria e indicadores bibliométricos forman un todo que nos sirve para evaluar y medir la produccion cientifica en
todos sus aspectos. Un indicador bibliométrico es un parametro que mide algun aspecto de la actividad cientifica. Y
para medir, tenemos que medir sobre un conjunto de datos que estan recogidos en bases de datos especializadas en dar
visibilidad a las publicaciones cientificas y en valorar el impacto de la investigacion en los diferentes campos de la
ciencia. Las dos bases de datos que permiten este andlisis son Web of Science y Scopus, ambas con un sesgo claramente
comercial. Basadas en estas dos bases de datos, tanto Clarivate como Elsevier han desarrollado aplicaciones que
permiten a las instituciones evaluar su investigacion desde varias perspectivas con el objeto de poder establecer y valorar
estrategias basadas en datos confiables.

InCites [18] utiliza datos desde 1980 procedentes de la Web of Science Core Collection para facilitar el andalisis de
organizaciones: actividad, impacto, colaboraciones permitiendo realizar comparaciones. Permite la busqueda por
investigadores o grupos de investigacion con el objeto de analizar su produccion. La busqueda por areas de
conocimiento da una vision de los campos emergentes. También es posible hacer un analisis de las revistas en las que
se publica y de las agencias financiadoras. Todas estas variables (institucion, investigador, drea, fuente de publicacion,
financiacion) son facilmente combinables para poder realizar andlisis aplicando y combinando diferentes métricas (de
productividad, de impacto, de colaboracion, de acceso abierto) y generar todo tipo de informes. Como novedad, desde
diciembre de 2020, InCites permite el andlisis de topics, clasificandolos en macro, meso y micro topics gracias a la
colaboracion entre el ISI y Centre for Science and Technology Studies (CWTS) y la utilizacion del algoritmo desarrollado
por CWTS que permite detectar y conectar comunidades [19].

Basada en el analisis de los datos procedentes de Scopus [20], SciVal ofrece acceso a mas de 50 millones de registros
de publicaciones (posteriores a 1996) de mas de 22,000 revistas de mds de 5,000 editoriales en todo el mundo. Analiza
la produccion cientifica de mdas de 230 paises y 14.000 instituciones permitiendo visualizar el rendimiento de la
investigacion, hacer comparativas, analizar tendencias y evaluar colaboraciones. También permite el analisis de topic,
clasificandolos en topic name y topic cluster.

Al igual que InCites, Scival permite generar informes de andlisis y visualizacion de datos combinando una gran cantidad
de métricas que valoran el impacto economico, la productividad, el impacto de las citas, el uso, las colaboraciones y la
comunicacion.

Cuando hablamos de indicadores bibliométricos, el factor de impacto es el principal referente desde la década de 1960,
en base también a la relacion que en 1979 Garfield [21] establecio entre el cardacter de la investigacion y su potencialidad
para recibir citas, sin embargo, es objeto de multiples criticas. Ya en 1986 Tomer [22] consideraba que " No hay
distincion en cuanto a la naturaleza y los méritos de las revistas de citacion ". Anteriormente en 1976 Pinski y Narin
[23] advirtieron de la existencia de un sesgo a favor de los reviews, que tienden a tener mayor factor de impacto y en el
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calculo del factor de impacto todas las citas se ponderan por igual. Para corregir esta desviacion sugieren la "influence
methodology” dotando a cada revista de un peso independientemente de su tamariio. Estos desacuerdos se han dilatado
a lo largo del tiempo, en 2001 Tijssen, Visser y Van Leeuwen [24] cuestionaron el andlisis de citas como medida para
la calidad de la investigacion ya que la influencia de la cita varia en las distintas dreas evidenciando diferencias
considerables. Las limitaciones como la asimetria entre el numerador y el denominador, las diferencias entre las
disciplinas, la insuficiente ventana de citacion y la asimetria de las distribuciones de citacion subyacentes también ha
sido analizada por Lariviere y Sugimoto en 2019 [25].

ElJCR Impact Factor (SCI, SSCI) no es la unica métrica que mide el factor de impacto. El SJR (Scimago Journal Rank),
desarrollado por SCImago Espaiia muestra la visibilidad de las revistas contenidas en Scopus desde 1996. Esta métrica
se aplica a revistas, series de libros y actas de congresos. Basada en las citas, muestra la calidad y reputacion de la
revista en campos tematicos, realizando un cdlculo de las citas recibidas a articulos de una revista para un periodo de
tres arios dando un mayor peso a las citas procedentes de revistas de alto prestigio. El SJR Indicator trata de corregir
estas desviaciones ponderando los vinculos en base a la cercania de la citacion, ampliando el nimero de arios
considerados en la citacion y poniendo umbrales a la autocitacion dentro de la propia revista [26].

A finales de 2016 [27], Scopus establece un nuevo indicador métrico, el CiteScore que amplia el rango de arios en la
citacion (4 afios), pero al incluir todo tipo de documentos, por un lado, se eliminan las diferencias entre los distintos
tipos de documentos, aunque por otro lado algunos criticos manifiestan que este indicador favorece a las publicaciones
de Elsevier que tienden a publicar una proporcion menor de articulos que otras editoriales [28].

Y, como ultima novedad [29], la transicion a un modelo en el que se va a tener en cuenta la fecha de la publicacion en
linea y no la fecha de la publicacion impresa va a afectar en el calculo del Journal Impact Factor (JIF). Este cambio
supone un problema para las bases de datos que no dispongan de fecha de publicacion en linea, como es el caso de Web
of Science en la que la mitad de las revistas que indexan carecen de este dato. Si una publicacion se publica en linea el
mismo afio que de forma impresa, no existe ningun tipo de desajuste ya que el JIF es del mismo afio. No es el caso de
revistas publicadas en linea en un ario y de forma impresa en otro. Desde Clarivate se estan considerando los efectos de
adoptar dos nuevos modelos de conteo: uno anterior a 2020 y otro posterior a 2020 [30].

Pero no solo contamos con el factor de impacto como indicador bibliométrico para medir el impacto de la investigacion.
Son multiples los indicadores que nos permiten analizar la investigacion, como se muestra en el siguiente cuadro:

Tabla 1. Principales indicadores cientificos

InCites Indicators SciVal Indicators

Collaboration Indicators
Collaboration

Collaboration Impact
Academic-Corporate Collaboration

Impact Indicators
Times Cited

% Documents Cited
Documents Cited
Citation Impact Academic-Corporate Collaboration
Average Percentile Impact

Journal Normalized Citation Impact
Impact Relative to World

H-index

1 Year Citing All Prior Years Cumulative
Category Normalized Citation Impact

(CNCI)
Productivity Indicators Published indicators
Web of Science Documents Scholarly Output

ESI Most Cited

% Documents in Top 1%
% Documents in Top 10%
Documents in Top 1%

Subject Area Count
Scopus Source Title Count
h-indices
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Documents in Top 10%

% Highly Cited Papers

Highly Cited Papers

% Hot Papers

Hot Papers

Documents in JIF Journals
Documents in Q1 - Q4 Journals
% Documents in QI - Q4 Journals

Collaboration Indicators
Industry Collaboration

% Industry Collaborations
International Collaboration

% of International Collaborations

Viewed Indicators

Views Count

Outputs in Top Views Percentiles
Views per Publication
Field-Weighted Views Impact

Open Access Indicators

All Open Access Documents
DOAJ Gold Documents

Other Gold Documents

Green Accepted Documents
Green Published Documents
Bronze Documents

% All Open Access Documents
% DOAJ Gold Documents

% Other Gold Documents

% Green Accepted Documents
% Green Published Documents
% Bronze Document

Cited Indicators

Citation Count

Field-Weighted Citation Impact
Outputs in Top Citation Percentiles
Publications in Journal Quartiles
Publications in Top Journal
Percentiles

Citations per Publication

Cited Publications

h-indices

Number of Citing Countries
Collaboration Impact
Academic-Corporate Collaboration
Impact

Citing-Patents Count

Patent-Cited Scholarly Output
Patent-Citations Count
Patent-Citations per Scholarly Output

Author Position Indicators

First Author (2008-2020)

Last Author (2008-2020)
Corresponding Author (2008-2020)

% First Author (2008-2020)

% Last Author (2008-2020)

% Corresponding Author (2008-2020)

Economic Impact Indicators
Academic-Corporate Collaboration
Academic-Corporate Collaboration
Impact

Citing-Patents Count

Patent-Cited Scholarly Output
Patent-Citations Count
Patent-Citations per Scholarly Output

Journal Citation Reports Data Indicators
Journal Impact Factor Quartile

Cited Half-life

Article Influence

Immediacy Index

Eigenfactor

5-Year Journal Impact Factor

Journal Impact Factor Without Self Cites
Journal Impact Factor

Societal Impact Indicators
Mass Media

Media Exposure
Field-Weighted Mass Media

Reputation Indicators

Acad staff'int / Acad staff

Acad staff'/ Stdnt

Doctoral degree / Acad staff norm
Doctoral degree / Undergrad degree
Inst income / Acad staff’

Awarded Grants Indicators
Awards Volume

pag. 22

g. 22



Tesis Doctoral - La aportacion cientifica a la innovacion tecnoldgica: andlisis de estrategias de investigacion en bases de datos de referencia

Category normalized citation impact -
country / region adj

Papers / Acad and res staff - norm

Papers int co-author / Papers

Res income / Acad staff - norm

Res income ind / Acad staff

Res reputation - global

Stdnt int / Stdnt

Teaching reputation - global

Other Indicator
Organization Name
Country/Region
Rank

Organization Type
Level
State/Province

Esta amplia gama de indicadores bibliométricos que nos permiten evaluar la actividad cientifica, pero es importante
hacer un uso responsable de las métricas. Hay que tener en cuenta qué se quiere medir, aplicar la métrica adecuada,
detectar posibles desviaciones, hacer un adecuado analisis, etc. En este sentido el Manifiesto de Leiden de 2015 [31]
establece 10 principios basicos que no debemos olvidar en la utilizacion de las métricas y la Declaracion de San
Francisco [32] sobre la Evaluacion de la Investigacion establece 18 recomendaciones en el mismo sentido.

A pesar de esta extensa variedad de indicadores se echa en falta formas de medir la relacion entre la investigacion
basica y la investigacion aplicada. Tomando como base el indicador de SciVal Patent-Cited Scholarly Output, que
permite buscar las publicaciones que han sido citadas en al menos una patente, se ha generado un nuevo indicador al
que se ha denominado TIP (Indice de Transferencia en Patentes). El TIP permite establecer una relacién entre la
investigacion basica y la investigacion aplicada para una determinada institucion.

Igualmente, partiendo de los resultados obtenidos con la aplicacion del indicador Patent-Cited Scholarly Output, se han
analizado las tendencias en cuanto a instituciones, paises, topic clusters, impacto real y esperado de las publicaciones,
para determinados campos de la Ciencia: Medicina, Agronomia, Ciencias Medioambientales y Desalinizacion,
partiendo de un enfoque global enmarcando la Bibliometria desde las primeras publicaciones en esta disciplina a la
actualidad.

1.3 Objetivos

El objetivo principal de esta tesis doctoral se centra en analizar la transferencia entre la investigacion basica
materializada en publicaciones cientificas y la investigacion aplicada concretada en patentes. Para ello se han aplicado
diferentes indicadores bibliométricos que permiten medir tanto el impacto de la investigacion basica en el desarrollo de
patentes, asi como la calidad de las publicaciones y su visibilidad a nivel de paises, instituciones, colaboraciones
internacionales, publicacion en acceso abierto, financiacion y desarrollo temporal.

Este objetivo principal se ha desarrollado a través de tres publicaciones. La primera publicacion (“The Bibliometric
Literature on Scopus and WoS: The Medicine and Environmental Sciences Categories as Case of Study ") contextualiza
todos los trabajos bibliométricos realizados desde 1996 a 2020 para analizar si existe algun sesgo hacia alguna
categoria cientifica, o si hay paises o instituciones que dedican un mayor esfuerzo a este tipo de publicaciones. Asi mismo
analiza qué consideracion tienen mayormente estos trabajos tanto si se consideran como revisiones o como articulos, y
qué nivel de citas alcanzan segun la categoria en la que estan indexadas. Para llevar a cabo este estudio, se parte de las
publicaciones indexadas en Scopus y Web of Science bajo el criterio de busqueda “bibliometric” en palabras clave del
autor y titulo. Una vez procesados los datos con diferentes herramientas (Scopus API, Microspft Excel, Gephi y ArcGIS)
v analizados con SciVal Benchmarking e InCites Analyze, se muestran los resultados de la evolucion temporal y tipo de
documento, paises, afiliaciones y colaboraciones internacionales, categorias y areas, tematica analizada a través de los
topic name y topic cluster de SciVal y los macro topic, meso topic y micro topic de InCites; cluster de citas y palabras
clave, y revistas en las que se ha publicado, analizando en este caso el impacto conseguido en JCR (Journal Citation
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Report) y SJR (SCImago Journal Rank) y el impacto esperado a través del FWCI (Field-Weighted Citation Impact) de
SciVal y el CNCI (Category Normalized Citation Impact) de InCites. Por ultimo, el articulo se completa con el estudio
de caso de las categorias de Medicina y Ciencias Ambientales.

La segunda publicacion (“The Contribution of Spanish Science to Patents: Medicine as Case of Study”) tiene un doble
objetivo. Por un lado, ofrecer una perspectiva global de la transferencia de conocimiento que realizan las universidades
espaiiolas, entendida como la influencia de sus publicaciones cientificas en patentes, es decir, aquellas publicaciones
que han sido citadas en patentes. Dentro de esta perspectiva global, se analiza el impacto de esta transferencia en el
campo de la Medicina, ya que es una de las actividades de investigacion mas destacadas en Espaiia. Por otro lado, se
propone la elaboracion de un indice que clasifica las universidades en funcion de su transferencia y, en particular, de
las publicaciones citadas en patentes. Este nuevo indicador TIP (Indice de Transferencia en Patentes) permite establecer
una relacion entre la investigacion basica y la investigacion aplicada para una determinada institucion. Esta
investigacion se ha realizado en base a datos obtenidos de Scopus analizados a través del indicador bibliométrico Patent-
Cited Scholarly Output de SciVal, que permite obtener las publicaciones que han sido citadas en patentes. Los datos
analizados comprenden la ventana temporal de 1998 a 2018 para todo tipo de documentos y todas las oficinas de patentes
recogidas en SciVal (EPO — European Patent Office, USPTO — U. S, Patent Oficce, UK IPO — UK Intellectual Property
Office, JPO — Japan Patent Office, WIPO — World Intellectual Property Organization). Los resultados presentan el
andalisis de las publicaciones (evolucion temporal, paises, afiliaciones y colaboraciones, dareas temdticas generales y en
particular las centradas en el campo de la Medicina), de las revistas cientificas en las que se ha publicado sefialando el
impacto de las mismas y de las instituciones que han aportado a la transferencia y la innovacion en este sentido. Los
indicadores bibliométricos que se han utilizado han permitido medir el impacto de las publicaciones (FWCI, Topic
Prominence y Topic Cluster Prominence), de las revistas en las que se ha publicado (SJR Rank, SJR Category, Impact
SJR, Scopus Cite Score, JCR Rank, JCR Category, Impact factor JCR, 5 year Journal Impact Factor JCR) y el nivel de
publicacion en cada institucion. Para complementar esta investigacion se propone el nuevo indicador TIP que mide el
porcentaje de publicaciones citadas en patentes con respecto al total de publicaciones indexadas para una institucion.
EIl TIP permite medir el impacto de la produccion cientifica de las universidades en su transferencia respecto a las
patentes, estableciendo asi una relacion entre la investigacion basica y la investigacion aplicada para una determinada
institucion.

Con respecto a la tercera publicacion (“Transfer of Agricultural and Biological Sciences Research to Patents: The Case
of EU-27") el objetivo se centra en el estudio del impacto que ha tenido en patentes la investigacion llevada a cabo en
Agronomia por los paises de la Union Europea. Para ello se analizan todas las publicaciones en el campo cientifico de
la Agricultura y Ciencias Biologicas de la Europa de los 27 (EU-27): Alemania, Austria, Bélgica, Bulgaria, Chipre,
Croacia, Dinamarca, Eslovaquia, Eslovenia, Espaiia, Estonia, Finlandia, Francia, Grecia, Hungria, Irlanda, Italia,
Letonia, Lituania, Luxemburgo, Malta, Paises Bajos, Polonia, Portugal, Republica Checa, Rumania y Suecia. Teniendo
en cuenta el concepto de “Patentometrics” y “Triple Helix”, conceptos que hacen referencia al andlisis estadistico de
las patentes y a la teoria académica que sostiene que el potencial de desarrollo de la economia del conocimiento en
regiones o paises reside en la estrecha colaboracion de empresas, universidades y gobiernos basada en nuevas formulas
institucionales diseriadas para la produccion, transferencia y aplicacion del conocimiento, se analizan los resultados
obtenidos a partir de dos estrategias de busqueda. La primera se centra en todas las publicaciones indexadas en Scopus
parala Subject Area Agricultural and Biological Sciences en el periodo 1999-2019 en los paises de la UE-29. La segunda
busqueda extrae de la busqueda anterior las publicaciones que han sido citadas en patentes (Patent-Cited Scholarly
Output) para todo tipo de documentos y todas las oficinas de patentes recogidas en SciVal (EPO — European Patent
Office, USPTO — U. S, Patent Oficce, UK IPO — UK Intellectual Property Office, JPO — Japan Patent Office, WIPO —
World Intellectual Property Organization). El procesamiento de los datos, a través de herramientas como Scopus AP,
Microsoft Excel y ArcGIS, muestran resultados de tendencia temporal global; paises, afiliaciones y colaboraciones;
revistas principales utilizadas para las publicaciones citadas en patentes; calidad de los articulos; acceso abierto y las
agencias de financiacion europeas; y temas de las publicaciones citadas en patentes. Destacar en esta publicacion la
aplicacién del TIP (Indice de Transferencia en Patentes) en la relacién entre todo lo publicado en el campo de la
Agricultura y Ciencias Biologicas y su transferencia a patentes para las Top 20 instituciones en transferencia en esta
materia y el andlisis de las publicaciones que han sido financiadas por programas europeos y de las que estdn en acceso
abierto.

La cuarta publicacion (“Worldwide Research Trends on Desalination”), en revision en la revista Desalination, tiene
como objetivo examinar toda la literatura cientifica sobre desalacion a nivel mundial para analizar las tendencias de la
investigacion en este campo. Para ello, se ha realizado un estudio bibliométrico, analizando la evolucion de las
publicaciones por aiios, los paises y afiliaciones que mas contribuyen a este campo cientifico, y a través de las palabras
clave de los articulos, analizar las comunidades cientificas en las que se pueden agrupar estos trabajos. Este andalisis se
ha basado en la base de datos Scopus. Aunque el contenido historico de Scopus se remonta a 1788, la busqueda se ha
limitado de 2000 a 2020, utilizando el término de busqueda "desalination” en TITLE-ABS-KEY. Se han utilizado la APl
de Scopus para la recuperacion automatica de datos y el procesamiento de los datos se ha realizado con diferentes
herramientas: Microsoft Excel, Gephi y ArcGIS para el andlisis y la representacion de los resultados
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1.4  Metodologia

Todo este planteamiento se ha materializado en 3 articulos cientificos publicados en revistas internacionales indexadas
en Journal Citation Report (JCR) y en Scimago Journal Rank (SJR) cuya metodologia especifica se cita en cada uno de
estos trabajos.

Publicacion cientifica 1.

“The bibliometric literature on Scopus and WoS: the medicine and environmental sciences categories as case of study”
publicado en International Journal of Environmental Research and Public Health.

En esta publicacion, descrita en el capitulo 2, se analiza la evolucion de las publicaciones en las que la Bibliometria
aparece como palabra clave descrita por el autor o en el titulo de la publicacion, destacando el papel predominante de
las publicaciones en el campo de la Medicina y Ciencias Mediambientales

Referencia de la publicacion:

Titulo: “The bibliometric literature on Scopus and WoS: the medicine and environmental sciences categories
as case of study”

Autores: Cascajares, M.; Alcayde, A.; Salmeron-Manzano, E.; Manzano-Agugliaro, F
Revista cientifica: International Journal of Environmental Research and Public Health
Volumen: 18, 5851
Paginas: 1-31
Afio: 2021
ISSN: 1661-7827, 1660-4601
DOI: 10.3390/ijerph18115851
Datos JCR (Journal Citation Reports):
Journal Impact Factor (2019): 2.849
Categoria: PUBLIC ENVIRONMENTAL & OCCUPATIONAL HEALTH
Ranking categoria: 32/171
Cuartil: Q1
Datos SJR (Scimago Journal Rank):
SJR Indicator: 0.739
Categoria: Public Health, Environmental and Occupational Health
Ranking categoria: 165/559
Cuartil: Q2
Editor: MDPI

Pais: Switzerland
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Publicacion cientifica 2.

“The Contribution of Spanish Science to Patents: Medicine as Case of Study”, publicado en International Journal of
Environmental Research and Public Health.

En el capitulo 3 se presenta esta publicacion, cuyo objetivo es analizar la investigacion en I+D que se ha reflejado en
patentes a nivel global en el periodo 1998-2018 y su aplicacion concreta al campo de la Medicina.

Referencia de la publicacion:
Titulo: “The Contribution of Spanish Science to Patents: Medicine as Case of Study”
Autores: Cascajares, M.; Alcayde, A.; Garrido-Cardenas, J.A.; Manzano-Agugliaro, F.
Revista cientifica: International Journal of Environmental Research and Public Health
Volumen: 17, 3638
Paginas: 1-24
Afio: 2020
ISSN.: 1661-7827, 1660-4601
DOI: 10.3390/ijerph17103638
Datos JCR (Journal Citation Reports):
Journal Impact Factor (2019): 2.849
Categoria: PUBLIC ENVIRONMENTAL & OCCUPATIONAL HEALTH
Ranking categoria: 32/171
Cuartil: Q1
Datos SJR (Scimago Journal Rank):
SJR Indicator: 0.739
Categoria: Public Health, Environmental and Occupational Health
Ranking categoria: 165/559
Cuartil: Q2
Editor: MDPI

Pais: Switzerland

Publicacion cientifica 3.
“Transfer of Agricultural and Biological Sciences Research to Patents: The Case of EU-27" publicado en Agronomy

En el capitulo 4 se presenta esta publicacion, cuyo objetivo es visualizar el nivel de transferencia de la investigacion
bdsica a patentes en el campo de la Agricultura en la Europa de los 27.

Referencia de la publicacion:
Titulo: “Transfer of Agricultural and Biological Sciences Research to Patents: The Case of EU-27"
Autores: Cascajares, M.; Alcayde, A.; Salmeron-Manzano, E.; Manzano-Agugliaro, F.
Revista cientifica: Agronomy

Volumen: 11, 252
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Paginas: 1-25

Afio: 2021

ISSN: 2073-4395

DOI: 10.3390/agronomy11020252

Datos JCR (Journal Citation Reports):
Journal Impact Factor (2019): 2.063
Categoria: AGRONOMY
Ranking categoria: 18/91
Cuartil: Q1

Datos SJR (Scimago Journal Rank):
SJR Indicator: 0.700
Categoria: Agronomy and Crop Science
Ranking categoria: 72/363
Cuartil: Q1

Editor: MDPI

Pais: Switzerland

Publicacion cientifica 4.
“Worldwide Research Trends on Desalination”, en revision en la revista Desalination

En el capitulo 5 se presenta esta publicacion, cuyo objetivo es examinar toda la literatura cientifica sobre desalacion a
nivel mundial para analizar las tendencias de la investigacion en este campo.

Referencia de la publicacion:
Titulo: “Worldwide Research Trends on Desalination”
Autores: Antonio Zapata-Sierra, Mila Cascajares, Alfredo Alcayde, Francisco Manzano-Agugliaro
Revista cientifica: Desalination
ISSN: 0011-9164
Datos JCR (Journal Citation Reports):
Journal Impact Factor (2019): 7.098
Categoria: ENGINEERING, CHEMICAL
Ranking categoria: 11/143
Cuartil: Q1
Categoria: WATER RESOURCES
Ranking categoria: 2/94
Cuartil: Q1

Datos SJR (Scimago Journal Rank):
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1.5

N S A

Go

10.

11.

12.
13.

SJR Indicator: 1.814
Categoria: Chemical Engineering (miscellaneous)
Ranking categoria: 15/376
Cuartil: Q1
Categoria: Chemistry (miscellaneous)
Ranking categoria: 38/463
Cuartil: Q1
Categoria: Mechanical Engineering
Ranking categoria: 27/797
Cuartil: Q1
Categoria: Water Science and Technology
Ranking categoria: 7/263
Cuartil: Q1
Categoria: Materials Science (miscellaneous)
Ranking categoria: 54/625
Cuartil: Q1

Editor: Elsevier

Pais: Netherlands
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Capitulo 2.

The bibliometric literature on Scopus and WoS: the medicine and environmental
sciences categories as case of study
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2 Capitulo 2. The bibliometric literature on Scopus and WoS: the medicine and
environmental sciences categories as case of study

2.0 Abstract

Nowadays science is understood as those works published in scientific journals. And scientific Today, science is
understood as manuscripts published in scientific journals. Scientific journals are considered as such if they are indexed
in scientific databases. Therefore, research and dissemination of scientific knowledge are essential activities for the
growth of science itself. The aim of this manuscript is to assess the situation of medicine and environmental sciences
among the bibliometric literature and to put it in perspective with the overall bibliometric publications in all scientific
fields. The main countries publishing bibliometric manuscripts are China, USA and Spain. The latter country is ranked
3 out of the top 5 institutions according to the Scopus and WoS databases. In both databases, the average scientific
collaboration of the top 20 institutions offers the same result, 41%. According to Scopus, the main subject categories in
which this research falls are social sciences (38%), computer science (26%) and medicine (23%), while the
environmental sciences category has 8%. In the analysis of the Medicine category alone, it has been observed that 136
countries have contributions in this field. The main countries are United States, China and United Kingdom. In the field
of medicine, the main areas studied were: Epidemiology, Pediatrics, Orthopedics, Cardiology, Neurosurgery, Radiology,
Ophthalmology, Oncology, Plastic Surgery, and Psychiatry. With respect to environmental sciences, less international
dissemination has been found, with only 83 countries having worked in this field. The main ones are China, Spain and
United States. Regarding the top 10 institutions, it can be stated that only Spain and China are relevant. Spain focuses
on sustainability and China on the environment. The result of an independent keyword analysis of all published
bibliometric manuscripts has shown that the main clusters are: Mapping Science (29%), Research Productivity (23%),
Medicine (20%), Environmental Sciences (12%), Psychology (7%), Nursing (6%) and Engineering (4%). In short,
medicine and environmental sciences are the most relevant areas in the field of bibliometrics after social sciences and
computer sciences.

2.1 Introduction

Bibliometrics, as a science-related discipline, aims to provide a set of tools for the assessment of scientific production.
From its origin at the beginning of the 20th century to the present day, bibliometric studies have focused on different
points of view. In 1917 Cole and Eales carried out the first bibliometric study through the statistical analysis of
publications on comparative anatomy [1], thus initiating the use of Bibliometrics for the measurement of scientific
activity. Following this same approach, in 1926 Lotka focused his work on analyzing the scientific production of
researchers with the so-called Lotka's Law of Productivity, a law that determines that the greatest number of authors
publish the least number of publications, while the least number of authors publish the greatest number of publications
[2]. In 1956, Price formulated the Law of Exponential Growth of Scientific Information, stating that it grows at a much
faster rate than other social processes. Price also states that the scientific literature loses relevance more rapidly,
although not in a uniform manner depending on the different disciplines. Thus, while in the experimental sciences and
technology the growth in number of publications is greater and faster, their decline is more rapid, in contrast to the
behavior found in the humanities and social sciences. Later, it was in 1963 when Price introduced a new element in the
development of Bibliometrics by relating the growth of science to scientific communication [3].

A second aspect of Bibliometrics is oriented to the analysis of the publications' references in the scientific literature.
Thus, in 1927 Gross and Gross made the first count of references appearing in the Journal of the American Chemical
Society to study the frequency of their appearance and the sources of their origin, applying the study to the selection of
the list of subscriptions of interest [4]. In 1934 Bradford analyzed the distribution of articles in journals by formulating
Bradford's Law of Dispersion, according to which it was evident that a small number of journals accounted for the largest
percentage of the bibliography of a specific topic [5]. If scientific journals are arranged in decreasing order of
productivity of articles on a given subject, one can distinguish a core of journals more specialized in that subject and
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several groups containing approximately the same core but distributed in an increasing number of journals. It can be
understood as the background of the classification of journals by scientific categories.

The third point of view focuses on the analysis of the impact and visibility of research through citation activity. As early
as 1873 Shepard developed a citation index following the codification applied to federal court judgments in the United
States. But it was not until 1936 that Cason and Lubotky created for the first time a citation network, identifying the links
between psychology journals [6]. But undoubtedly, the precursor of citation analysis is Garfield, who published in 1955
in the Science journal the proposal for a citation index [7], based on Sherpad's concept, which made it possible to relate
an article to other articles citing it. In this way it was possible to assess the significance of a research paper and its
impact, and for researchers to know how their publications were being used. This is the renowned Science Citation Index
(SCI) created by Garfield himself from the ISI (Institute for Scientific Information). In the early 1960s, Garfield and Sher
designed the Impact Factor.

The purpose of the Impact Factor was to be the methodological instrument for selecting the journals that belong to the
Science Citation Index, since it was unfeasible to include all the existing scientific journals in it. Years later, in addition
to the Science Citation Index (focused on Experimental and Technological Sciences), it created the Social Science
Citation Index (oriented to the Social Sciences) and the Arts and Humanities Citation Index (AHCI) for the Arts and
Humanities. These three databases have been a milestone in Bibliometrics and have become benchmarks in the evaluation
of publications, researchers, and institutions. They are part of the Web of Science database platform, originally known
as ISI Web of Knowledge and currently owned by Clarivate Analytics.

Although they have been the main benchmark since the 1960s, based also on the relationship that Garfield established
in 1979 between the nature of the research and its potential to be cited, they have nevertheless been the focus of multiple
criticisms [8]. Earlier in 1976 Pinski and Narin warned of the bias in favor of reviews, which tend to have a higher
impact factor and in the calculation of the impact factor all citations are weighted equally [9]. To correct this deviation,
they suggest the "influence methodology”, giving each journal a weight regardless of its size. As early as 1986 Tomer
thought that "There is no distinction in regard to the nature and merits of the citing journals"[10]. These disagreements
have been ongoing for a long time, and they are still relevant today.

E.g. 2001 Tijssen, Visser and Van Leeuwen questioned citation analysis as a measure of research quality since the
influence of citation varies in different disciplines, showing considerable differences [11]. Today, shortcomings such as
asymmetry between numerator and denominator, differences between disciplines, insufficient citation window and
asymmetry of underlying citation distributions has also been analyzed by Lariviére and Sugimoto in 2019 [12].

The JCR Impact Factor (SCI, SSCI) is not the only metric that measures the impact factor. The SJR (Scimago Journal
Rank), developed by SCImago Spain, shows the visibility of the journals contained in Scopus since 1996. This metric
applies not only to journals, but also to book series and conference proceedings. Based on citations, it shows the quality
and reputation of the journal in thematic fields, computing the citations received to articles of a journal for a period of
three years, giving a greater weight to citations coming from high reputed journals. The SJR index attempts to correct
for these deviations by weighting links based on citation proximity, extending the number of years considered in the
citation, and setting thresholds for self-citation within the journal itself [13].

By the end of 2016 [14], Scopus establishes a new metric index, the CiteScore, which extends the range of citation years
(4 years), but by including all types of documents, on the one hand it eliminates the differences between the different
types of documents, although on the other hand some critics state that this index benefits Elsevier publications, which
tend to publish a lower proportion of articles than other publishers [15].

And, as a last novelty, there is the transition of the impact factor computation with respect to the date of online publication
and not the date of print publication, as until now. In the current system, there are journals that have up to more than a
year to publish the article online so that it can obtain citations, and when it is published in print, its number of citations
is higher than those of other journals. Therefore, there is a trend towards a model in which the online publication date
will be considered for the computation of the Journal Impact Factor (JIF) [16].

This change implies a problem for databases that do not have an online publication date. Web of Science Core Collection
has begun to index online-first articles since December 2017 [17]. For example, in the case of Web of Science, half of
the journals indexed lack this data [16]. If a publication is published online in the same year as in print, there is no
mismatch since the JIF is from the same year. This is not the case for journals published online in one year and in print
in another. Clarivate is considering the effects of adopting two new counting models: one pre-2020 and one post-2020

[18].
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So far Bibliometrics has progressed from its origins to the present day. At present, there is a significant increase in the
number of publications on this discipline, closely linked to the exponential growth of science. This trend has been
classified into three major approaches [19]:

1. Bibliometric performance studies on authorship and production: they focus on analyzing the profiles of authors
according to elements such as their affiliation, country, and the production of articles, examining which are the most
cited or relevant.

2. Bibliometric studies on topics: they focus on the main topics dealt with, as well as their relationships or
evolution in a specific topic.

3. Studies on research methodologies: they focus on the research methods and techniques used to develop the
research papers published in the journals.

Taking all these approaches into account, how can Bibliometrics be defined? From a quantitative point of view Pritchard
in 1969 describes it as "studies aimed at quantifying the processes of written communication” [20]. In 1987, Broadus
defined Bibliometrics as the "branch of research concerned with the quantification of the physical units of publications,
bibliographic citations and their surrogates” [21]. A broader concept is included here, since it establishes relationships
between publications and bibliographic links or co-citation. Moed in 1989 defines it as the "discipline that deals with the
collection, processing and management of bibliographic data from the scientific literature" [22]. From this second point
of view, Bibliometrics has been defined as a tool for analysis and evaluation. In 1989 White and McCain defined it as
"the quantitative study of publications as reflected in the literature, in order to provide evolutionary models of science,
technology and research” [23]. Spinak in 1996 refers to Bibliometrics as the study of the organization of scientific and
technological sectors from bibliographic sources and patents, to identify authors, their relationships, and trends [24]. In
the same line, other authors describe Bibliometrics as the discipline that tries to measure scientific and social activity
and predict its trend by analyzing the literature [25].

Other concepts related to Bibliometrics are Scientometric or Infometric. Scientometric applies bibliometric techniques
to science and examines scientific development and policies. Infometric is more focused on quantitative aspects of
measurement and the application of mathematical models.

Bibliometrics and bibliometric indexes form a whole that serve to assess and measure scientific production in all its
aspects. To measure, it is necessary to evaluate a set of data that are collected in databases specialized in giving visibility
to scientific publications. A bibliometric index is a parameter that measures some aspect of scientific activity and allows
to assess the impact of research in the different fields of science. The two databases that allow this analysis are Web of
Science and Scopus, both with a clearly commercial bias. Based on these two databases, both Clarivate and Elsevier
have developed applications that allow organizations to assess their research from different perspectives to be able to
establish and evaluate strategies based on reliable data.

InCites [26] uses data from the Web of Science Core Collection since 1980 to facilitate the analysis of organizations:
activity, impact, collaborations, allowing to make comparisons. It allows searching by researchers or research groups
to analyze their production. The search by areas of knowledge gives an overview of emerging fields. It is also possible
to analyze the journals in which they are published and the funding agencies. All these variables (affiliation, researcher,
area, source of publication, funding) can be easily combined to perform analyses by applying and combining different
metrics (productivity, impact, collaboration, open access) and generate all kinds of reports. As a novelty, since December
2020, InCites allows the analysis of topics, classifying them into macro, meso and micro topics thanks to the collaboration
between ISI and Centre for Science and Technology Studies (CWTS) and the use of the algorithm developed by CWTS
that allows to detect and connect communities [27].

Based on the analysis of data from Scopus [28], Scival offers access to more than 50 million publication records (post-
1996) from over 22,000 journals from more than 5,000 publishers worldwide. It analyzes the scientific output of more
than 230 countries and 14,000 institutions allowing to visualize research performance, make comparisons, analyze
trends, and evaluate collaborations. It also allows the analysis of topics, classifying them into topic name and topic
cluster. As InCites, Scival allows to generate data analysis and visualization reports combining many metrics that assess
economic impact, productivity, citation impact, usage, collaborations and communication.

There are a large number of bibliometric metrics that allow the evaluation of scientific activity, but it is important to use
these metrics correctly. It is necessary to consider what is to be measured, apply the appropriate metric, detect possible
deviations, make an adequate analysis, etc. In this regard the 2015 Leiden Manifesto sets out 10 basic principles that the
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use of metrics should not be forgotten [29], and the San Francisco Declaration on Research Assessment sets out 18
recommendations in the same direction [30].

The first goal of this research is to analyze the context of all the bibliometric studies carried out from 1996 to 2020. To
analyze if there is any bias towards any scientific category, or if there are countries or institutions that devote a great
effort to this issue, and finally to analyze what consideration these works have mostly whether they are considered as
reviews or articles, and what level of citations they have in comparison according to the categories in which they are
indexed. As a second main goal, it is the case study of the categories of medicine and environmental sciences.

2.2  Materials and Methods

This analysis was based on searches of the Scopus and Web of Science databases. A previous study has pointed out that
WoS is a confusing concept, as many institutions may subscribe to only a customized subset of the entire Web of Science
Core Collection. It should be made clarified that our study is conducted for the whole of WoS [31]. Although the historical
content of Scopus dates to 1788, the search was limited from 1996 (when the analysis of Scopus data in SciVal began) to
2020. In the case of Web of Science, the origin of the data collected in this database begins in 1960 and the analyses in
InCites begin in 1980. In order to carry a correlation in the results presented in this work, it has also been limited from
1996 to 2020.

The search was performed using the same criteria: the term "bibliometric" in the title of the publication and in the
keywords assigned by the author. The results of both searches were exported from Scopus to SciVal Benchmarking and
from WoS to InCites Analyze.

Data processing, both from Scopus and WoS and from SciVal and InCites, was carried out with different tools. The
Scopus API was used for automatic data retrieval [32], Microsoft Excel, Gephi and ArcGIS for the analysis and
representation of the results, see figure 1.

Topic classification is done on the document [33]. A topic in SciVal covers a collection of documents with a common
intellectual interest [34]. Over time, new topics appear and, as topics are dynamic, they evolve. Each document is
assigned a topic consisting of three elements, for example: Intellectual Structure, Co-citation Analysis, Scientometrics.
The topics are based on the citation network grouping of 95% of the Scopus content (all documents published since
1996), taking as a reference the direct analysis of citations using the reference lists of the documents. As new published
documents are indexed, they are added to Topics using their reference lists. This makes the Topics dynamic and most
increase in size over time. New topics represent research areas that have experienced a significant acceleration of growth
in recently published articles and have attracted funding. These new Topics are derived from the existing stem Topics
and are formed by the new citation relationships that have occurred in the last year. Once a year, the Topics SciVal
algorithm is run to identify the new Topics that have emerged [35].

Like SciVal Topics, the InCites Topics ranking is also done on the document. It is based on a CWTS algorithm [27]
considering the citations (cited and citing) between documents, based on the "strength" of the citation relationships. In
this way, clusters are created: macro, meso and micro topics.
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Figure 2-1. Methodology

An independent analysis, based on scientific communities or clusters and the relationships between them based on
citation and main keywords, has also been considered in this research.

Finally, continuing with the issue of quality, the sources (journals) have been analyzed with the following metrics:

®  Number of publications in WoS and Scopus

®  Number of citations in WoS and Scopus
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®  Quartile in JCR and SJR

®  Journal Impact Factor JCR. It uses for the citations, articles, reviews, and proceedings papers [36].
®  5-Year Journal Impact Factor JCR, available from 2007 onward [36].

®  Impact SJR [37].

®  (ite Score [35].

On the other hand, the analysis of the sources has been completed with two other metric values:

®  Field-Weighted Citation Impact (FWCI) the SciVal [38].
®  Category Normalized Citation Impact (CNCI) the InCites [36].

2.3 Results of bibliometric literature on Scopus and WoS

2.3.1 Trend in scientific production

According to Scopus, with the search criteria used, between 1996 and 2020, 13161 results have been obtained. The
temporal evolution is shown in Figure 2 from the year 2000, since before that date there are few papers per year. The
trend line has been represented, showing that the annual growth is exponential. It can be observed that in 2020 there
will be more than 2500 published documents.

Figure 2 shows that 72% of the documents are mainly classified as articles. To a lesser extent, reviews in 13% of the
cases and contributions to conferences in 10%. The number of reviews shows that this type of documents is the result of
an analysis of a specific topic. In this case the most cited article [39] has considerably more citations than the most cited
review [40].

In Web of Science (WoS), with the same search criteria, 11,651 results were obtained between 1996 and 2020, slightly
less than in Scopus. The temporal evolution is shown in Figure 3 from the year 2000, since before that date there are few
papers per year, as was the case in the other database. The trend line has been plotted, showing that annual growth is
exponential. It can be observed that in the year 2020 there will be more than 2000 published documents.

Figure 3 shows that 68% of the works are classified as articles. To a lesser extent, reviews in 14% of the cases and
contributions to congresses in 11%. In general, there are no differences between the two databases in the distribution of
documents by type. In this case the most cited article and review are the same as in Scopus.
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Figure 2-3. Bibliometric publications trend (Source WoS)

2.3.2 Countries

The countries that have devoted most effort to bibliometric studies are China with 16% of the total number of
publications, followed by the USA with 15%, and in third place Spain with 12.5%. Further behind with 6% are Brazil,
UK and India. Given that China and the USA are the world leaders in scientific production, these results in the first two
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positions are not surprising. It should be noted that a recent study has shown that China has overtaken the United States
in terms of the number of articles indexed in the SCI in 2018 [41]. However, what is particularly notable is the great
effort made by Spain in this area. Figure 4 shows a worldwide map with the geographical distribution by countries
according to their publications related to bibliometrics.

The most cited bibliometric document from China is related to energy [42]. For the USA, it is the one cited above as the
most cited review, and it is about economics [40], the same subject line as for the most cited from Spain [43].

BIBLIOMETRIC
PUBLICATIONS

0

1-10
T 11-50
T 51-100
I 101 - 500
I 501 - 1000
I 1001 - 2500

Figure 2-4. Worldwide distribution by country of scientific production on bibliometrics.

2.3.3 Institutions according to Scopus and WoS

Table 1 shows the top 20 institutions that publish the largest number of bibliometric publications, according to Scopus
and WoS. A first analysis of the table shows that the difference between the two databases is only in four institutions. The
institutions that appear in Scopus in the top 20 and are not in WoS are: An-Najah National University (18), Sichuan
University (16), Universidad de Chile (14), and Universidade Federal de Santa Catarina (19). On the other hand, the 4
institutions that appear in WoS and not in Scopus are: Harvard University (16), University System of Georgia (13),
University of London (8), and Istituto di Analisi dei Sistemi ed Informatica Antonio Ruberti (IASI-CNR) (17).

These differences are undoubtedly due to the different sources indexed in the two databases. Of the differences in this top
20, there is only one institution in the top 10 of WoS and not in Scopus, the University of London. It can be seen that the
first 5 institutions are the same in both databases, although in different order: Universidad de Granada (Spain),
University of Valencia (Spain), Consejo Superior de Investigaciones Cientificas (CSIC) (Spain), Chinese Academy of
Sciences (China), and Leiden University (Netherlands). It is remarkable that 3 institutions from Spain are in the top 5,
and this probably contributes, as already mentioned, to the fact that Spain accounts for 12.5% of the total number of
publications in this field.

The most cited documents from these institutions were: University of Granada (Spain), related to computers and
education [44]; University of Valencia (Spain), related to ecomonics [45]; Consejo Superior de Investigaciones
Cientificas (CSIC) (Spain), related to bibliometrics [46]; Chinese Academy of Sciences (China), related to biodiversity
and conservation [47] and Leiden University (Netherlands), related to bibliometry, the one already reported as the most
cited bibliometric article [39].

Leiden University is a benchmark in research evaluation and bibliometric studies through the Centre for Science and
Technology Studies (CWTS). It works closely with Clarivate Analytics, which bases its analyses on Web of Science and
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is continuously expanding its data system to include other sources, such as Scopus, PubMed, Crossref, PATSTAT,
Mendeley and ORCID [48].

International collaborations (IC) were analyzed for both Scopus publications using SciVal and WoS publications using
InCites, see Table 1. For Scopus data, the minimum international collaboration for the top 20 is 15.8% for the Consiglio
Nazionale delle Ricerche (CNR), while the maximum is 81% for the Universidad de Chile. For WoS data, the minimum
of international collaboration in this top 20 is 10% from Istituto di Analisi dei Sistemi ed Informatica Antonio Ruberti
(IASI-CNR); while the maximum is 79.5% from Georgia Institute of Technology. But both databases, for the average
scientific collaboration of this top 20 offer the same result, 41.4 % according to Scopus, and 41 % according to WoS.
The first five institutions have relatively low international scientific collaboration in this field, between 21 and 38%. But
if we analyze the average of these five institutions, 29.8% according to Scopus, and 29.9% according to WoS. Therefore,
it is possible to establish that the main institutions dedicated to bibliometrics collaborate less than the average of the
other 15, which without them have an average of 45% of international collaboration in both databases.

Table 2-1. Main affiliations according to Scopus and WoS

Scopus WoS
Affiliation Nror Nic IC Affiliation Nror Nic Ic
E SciVal (%) InCites (%)
]
Consejo Superior de
1 Universidad de Granada 259 55 21.2 Investigaciones Cientificas 198 47 23.7
(CSIC)
2 University of Valencia 211 74 35.1 University of Granada 198 49 24.7
Consejo Superior de
3 Investigaciones Cientificas 196 61 31.1 Leiden University 154 59 38.3
(CSIC)
4 Chinese Academy of Sciences 188 50 26.6 Chinese Academy of Sciences 138 46 33.3
5 Leiden University 177 62 35.0 University of Valencia 133 39 29.3
6 Universidade de Sdo Paulo 136 22 16.2 Asia University Taiwan 129 83 64.3
7 Asia University Taiwan 133 91 68.4 Max Planck Society 120 57 47.5
8 Wuhan University 118 39 33.1 University of London 115 67 58.3
Consiglio Nazionale delle Consiglio Nazionale delle
9 114 18 15.8 112 20 17.9
Ricerche (CNR) Ricerche (CNR)
University of Rome Tor
10 Peking University 111 61 55.0 109 18 16.5
Vergata
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University of Rome Tor
11 109 18 16.5 Peking University 101 53 52.5
Vergata

Administrative Headquarters
12 106 52 49.1 Wuhan University 101 34 33.7
of the Max Planck Society

Universitat Politécnica de
13 104 35 33.7 University System of Georgia 90 67 74.4
Valéncia

14 Universidad de Chile 100 81 81.0 KU Leuven 80 59 73.8

Universitat Politecnica de
15 KU Leuven 92 62 67.4 80 30 37.5
Valencia

16 Sichuan University 85 36 42.4 Harvard University 78 35 44.9

Istituto di Analisi dei Sistemi ed
Georgia Institute of
17 85 65 76.5 Informatica Antonio Ruberti 78 8 10.3

Technology
(IASI-CNR)

Georgia Institute of
18 An-Najah National University 85 26 30.6 73 58 79.5
Technology

Universidade Federal de Santa
19 82 19 232 University of Barcelona 73 34 46.6
Catarina

20 Universitat de Barcelona 80 56 70.0 Universidade de Sdo Paulo 72 9 12.5

Nror = Total number of publications

Nic= publications with international collaboration

2.3.4  Scientific areas of indexing

2.3.4.1 Scopus. Subject Area

Figure 5 shows the indexation by subject area in Scopus. The Social Sciences category leads the published documents
with slightly more than 38% of the publications, which was to be expected since this is where bibliometrics is classified.

In second place is the Computer Science category with 26.5%, showing that there is an increasingly important volume
of data management and that therefore advanced computer techniques must be applied. The third category in order of
number of documents is the field of Medicine with more than 23%, this is worth a reflection on the importance of
bibliometrics. The next three categories are close to 10 % and are: Business, Management and Accounting (12 %),

Engineering (9 %) and Environmental Science (8 %).

Figure 5 shows the temporal evolution by years of the first 6 categories from 2000 to 2020 according to Scopus. Since
2008, bibliometric publications have been led by the Social Sciences category. The Computer Science category has
occupied the second place from 2009 to 2019, and already in the last year it is surpassed by the Medicine category which
was in third place since 2009. The next three categories have had a quite similar behavior, exceeding 100 publications
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per year the Business, Management and Accounting category in 2016, Engineering in 2017 and Environmental Science
in 2018, to finish all of them with 300 or more papers per year in the last year studied, 2020.
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Figure 2-5. Subject area in Scopus and its trend from 2000 to 2020.

2.3.4.2 SciVal

According to SciVal, the average number of citations per document was 12.4. This section starts to discuss the Topic
Name extracted from Scival, see table 2. It is observed that the main topic name is Hirsch Index, Self-Citation, Journal
Impact Factor; followed closely by: Intellectual Structure, Co-citation Analysis, Scientometrics. In third place is: Co-
Authorship, Scientific Collaboration, Scientometrics.

Since the Hirsch Index or H index was proposed in 2005 [49], many evaluation agencies and even journals make use of
it to measure the quality of an individual author's impact. This has also given rise to the misconduct by some authors of
self-citation to artificially raise their own H index [50]. There are studies that propose eliminating self-citation for the
calculation or correction of the H index [51]. Self-citations do not only occur in individual authors, but some journals
have been able to encourage this practice in citing articles from their own journal to raise its Journal Impact Factor
[52], this is named journal self-citation. These facts have inspired many studies that make this Topic Name the most
prominent one to date.

In the second topic name, these studies are based on describing the intellectual structure of a particular scientific field
from the point of view of frequently occurring keywords and phrases, using Co-citation Analysis, co-word analysis,
hierarchical clustering, and link analysis [53]. The third of the main topic name focuses on the analysis of the structure
of scientific collaboration networks [54]. These scientific collaboration networks are analyzed by scientific fields [55],
countries [56-57] or even institutions [58-60)].

Table 2-2. Topic Name (Scival) for bibliometrics publications

Topic Name N C c/D
Hirsch Index, Self-Citation, Journal Impact Factor 1005 16417 16.34
Intellectual Structure, Co-citation Analysis, Scientometrics 980 17639 18.00
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Co-Authorship, Scientific Collaboration, Scientometrics 743 11159 15.02
Citation Counts, Bibliometric Analysis, Journal Impact Factor 438 4897 11.18
Scientometrics, Research Productivity, Bibliometric Analysis 319 1580 4.95
European Regional Development Fund, Bibliometric Indicators, ERDF 283 2186 7.72
Beauties, Citations, Sleeping Beauty 220 2295 10.43
Social Science and Humanities, Research Evaluation, Book Publishers 198 8895 44.92
Bibliometric Analysis, Citation Index, Document Type 188 3472 18.47
Readership, Citation Counts, Journal Impact Factor 186 2863 15.39
Scientific Journals, Doctoral Thesis, Spanish Universities 146 1078 7.38
Technology Roadmapping, Patent Analysis, Technological Competitiveness 145 3306 22.80
Female Scientist, Research Productivity, Women in Science 120 1596 13.30
Research Productivity, Bibliometric Analysis, Arab Countries 114 1213 10.64
Scientific Publications, Research Productivity, Bibliometric Analysis 101 1090 10.79
Tourism Research, Tourism and Hospitality, Hospitality Management 85 1517 17.85
Citations, Summarization, Scholarly Publication 68 647 9.51
Open Access Publishing, Scholarly Communication, Preprints 67 586 8.75
Economists, Co-Authorship, Economic Journals 61 596 9.77
Library Science, Tenure, Land Information System 57 495 8.68

N= Total number of publications; C = total number of citations; C/D = cites per document

Table 2 lists each topic name according to the average number of citations received per document. According to this
index, the leading topic name is Social Science and Humanities, Research Evaluation, Book Publishers with almost 45
citations per document, followed in second place by Technology Roadmapping, Patent Analysis, Technological
Competitiveness with almost 23, and in third place by Bibliometric Analysis, Citation Index, Document Type with almost
19.

Table 3 shows the main topic clusters related to bibliometric studies. The main topic cluster is the one focused on:
Publications, Periodicals as Topic, Research. This cluster stands out from the rest as it is 11 times larger than the next
cluster, which is focused on: Industry, Innovation, Entrepreneurship; and 30 times larger than the third: Library,
Librarian, Information. In relation to the citations of each topic cluster name. Leads this ranking: Decision Making,
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Fuzzy Sets, Models with 23 Cites per Document. E.g the manuscript “Fuzzy decision making: A bibliometric-based
review” [61] has 163 cites according to Scopus. In second place is: Industry, Innovation, Entrepreneurship with 18 Cites
per Document. In third place is Electricity, Energy, Economics with 16 Cites per Document. E.g “Power quality:
Scientific collaboration networks and research trends” [62].

Table 2-3. Topic Cluster Name (Scival) for bibliometrics publications

Topic Cluster Name N C (7]
Publications, Periodicals as Topic, Research 6020 84217 13.99
Industry, Innovation, Entrepreneurship 536 9593 17.90
Library, Librarian, Information 196 1560 7.96
Research, Meta-Analysis as Topic, Guidelines as Topic 163 1530 9.39
Periodicals as Topic, Open Access, Library 146 1560 10.68
Tourism, Tourists, Destination 133 1987 14.94
Industry, Research, Marketing 130 1429 10.99
Supply Chains, Supply Chain Management, Industry 129 1907 14.78
Semantics, Models, Recommender Systems 114 1171 10.27
Corporate Social Responsibility, Corporate Governance, Firms 110 1277 11.61
Schools, Brazil, Education 108 382 3.54
Electricity, Energy, Economics 101 1605 15.89
Brazil, Health, Nursing 95 363 3.82
Libraries, Metadata, Ontology 81 246 3.04
Work, Personality, Psychology 78 911 11.68
Students, Medical Students, Education 77 563 7.31
Construction, Construction Industry, Project Management 74 971 13.12
Research, Data, Information Dissemination 60 676 11.27
Rotavirus, Norovirus, Coronavirus 56 369 6.59
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Decision Making, Fuzzy Sets, Models 51 1184 23.22

N= Total number of publications; C = total number of citations; C/D = cites per document

2.3.4.3 WoS. Categories

The classification by WoS categories is shown in Table 4. As is well known, the categories do not match those of Scopus.
On the other hand, in both databases the same document can be indexed in more than one category if the journal in
which it was published is indexed in more than one category. For the documents analyzed, the great discrepancy between
scientific fields between the two databases is observed in the field of Medicine in Scopus, which does not correspond to
the first positions ranked by WoS. Although there are comparable categories in WoS such as: MEDICINE, RESEARCH
& EXPERIMENTAL, or MEDICINE, GENERAL & INTERNAL, there are many other categories specific to the medical
field that are independent for indexing. In our case, for example, the categories of: ONCOLOGY, PSYCHIATRY,
PEDIATRICS, ANESTHESIOLOGY, RESPIRATORY SYSTEM, OPHTHALMOLOGY, DERMATOLOGY, or TROPICAL
MEDICINE, but all of them with values below 1%, which does not make it possible to reach the 23.2% that appeared in
Scopus. Therefore, the indexing field of medicine is very different between the two databases.

In the last column of Table 4, the average number of citations of these bibliometric documents has been calculated
according to WoS data. For the whole documents analyzed the average number of citations per document was 11.7. Only
three categories are below 5 citations per document: Engineering, Electrical & Electronic, Computer Science, Theory
& Methods, and Social Sciences, Interdisciplinary. In general, these documents are highly cited within their scientific
categories, especially in Management and Engineering, Industrial, both with more than 18 citations per document (C/D).

Table 2-4. Indexing by category according to WoS

Category N % /D
Information Science & Library Science 2508 | 16.3 | 15.8
Computer Science, Interdisciplinary Applications 1552 10.1 17.7
Computer Science, Information Systems 666 4.3 14.3
Environmental Sciences 616 4.0 9.5
Management 521 3.4 18.2
Business 379 2.5 16.8
Public, Environmental & Occupational Health 373 24 7.7
Green & Sustainable Science & Technology 331 2.1 12.0
Surgery 299 1.9 8.5
Environmental Studies 289 1.9 8.7
Education & Educational Research 270 1.8 5.0
Economics 225 1.5 54
Clinical Neurology 204 1.3 9.2
Computer Science, Theory & Methods 195 1.3 2.6
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Computer Science, Artificial Intelligence 194 1.3 9.9
Engineering, Electrical & Electronic 174 1.1 44
Operations Research & Management Science 171 1.1 17.1
Health Care Sciences & Services 165 1.1 11.0
Social Sciences, Interdisciplinary 162 1.1 3.5
Engineering, Industrial 145 0.9 18.1

N= Total number of publications; C/D = cites per document

2.3.4.4 InCites

In this section the macro, meso and micro topics in which WoS classifies all bibliometric publications will be discussed.
The macro topics are listed in the table 5. Leading this classification are the social sciences which has 5 times more
documents than the following one. Followed by Clinical & Life Sciences, and in third place is Electrical Engineering,
Electronics & Computer Science, with far fewer documents.

In terms of cites per document, social sciences remain the main one with 14. But now the second place in this other
ranking is for Electrical Engineering, Electronics & Computer Science with 12 cites per document. With 10 cites per
document there are already several categories: Chemistry, and Engineering & Materials Science. The average number
of citations per document (C/D) is 8.5.

Table 2-5. Macro topic (InCites)

Macro Topic Code N C (7]
Social Sciences 6 5614 80783 14.39
Clinical & Life Sciences 1 1047 7771 7.42
Electrical Engineering, Electronics & Computer Science 4 387 4732 12.23
Agriculture, Environment & Ecology 3 278 2587 9.31
Chemistry 2 105 1068 10.17
Earth Sciences 8 62 522 842
Engineering & Materials Science 7 46 500 10.87
Arts & Humanities 10 44 199 4.52
Physics 5 29 83 2.86
Mathematics 9 14 68 4.86

N= Total number of publications; C = total number of citations; C/D = cites per document
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The 20 main meso topics are listed in Table 6, highlighting Bibliometrics, Scientometrics & Research Integrity, with 11

times more publications than the second meso topic, Management. These two meso topics can be included within the

main macro topic of Social Science, mentioned above. As can be seen in column 2 of table 6, the first number indicates
the macro topic. It can be observed that in this top 20 are not present the macro topics of: Chemistry (2), Earth Sciences

(8), Engineering & Materials Science (7), Arts & Humanities (10), Physics (5), or Mathematics (9).

The two meso topics with the most citations per document are Artificial Intelligence & Machine Learning (19 C/D),

Operations Research & Management Science (17 C/D), both from the macro topic 4, Electrical Engineering, Electronics
& Computer Science. The average number of citations per document for this top 20 meso topic is 11.7 C/D.

Table 2-6. Meso topics (InCites)

Meso Topic Code N C /D
Bibliometrics, Scientometrics & Research Integrity 6.238 4489 67420 15.02
Management 6.3 397 6049 15.24
Medical Ethics 1.155 144 1477 10.26
Sustainability Science 6.115 114 1633 14.32
Nursing 1.14 101 808 8.00
Knowledge Engineering & Representation 4.48 90 484 5.38
Education & Educational Research 6.11 86 716 8.33
Hospitality, Leisure, Sport & Tourism 6.223 70 1053 15.04
Forestry 3.40 69 853 12.36
Healthcare Policy 1.156 58 569 9.81
Economics 6.10 57 595 10.44
Climate Change 6.153 56 511 9.13
Artificial Intelligence & Machine Learning 4.61 51 1012 19.84
Human Geography 6.86 48 559 11.65
Design & Manufacturing 4.224 47 715 15.21
Social Psychology 6.73 41 247 6.02
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Operations Research & Management Science 6.294 40 691 17.28
Supply Chain & Logistics 4.84 37 581 15.70
Marine Biology 3.2 35 215 6.14
Psychiatry 1.21 34 332 9.76

N= Total number of publications; C = total number of citations; C/D = cites per document

Finally, the micro topics, as expected, the first one, Bibliometrics, belongs to the Bibliometrics, Scientometrics &

Research Integrity meso topic, see table 7. And the second, Knowledge Management, and the fourth, Corporate Social

Responsibility, belong to the Management meso topic. The third, Systematic Reviews, is included in the Medical Ethics

meso topic. In the first 20 micro topics there is an average of 15 C/D. Fuzzy Sets stands out above all with more than 30

C/D and belongs to the meso topic with the highest average number of citations per document, Artificial Intelligence &

Machine Learning.

Table 2-7. Micro topics (InCites)

Micro Topic Code N C <D

Bibliometrics 6.238.166 4460 66782 14.97
Knowledge Management 6.3.2 134 2199 16.41
Systematic Reviews 1.155.611 87 718 8.25

Corporate Social Responsibility 6.3.385 66 1113 16.86
Tourism 6.223.247 61 1014 16.62
Foresight 6.294.1807 39 689 17.67
Entrepreneurship 6.3.726 38 743 19.55
Environmental Kuznets Curve 6.115.234 31 471 15.19
Academic Entrepreneurship 6.3.1467 31 569 18.35
Information Literacy 4.48.228 30 153 5.10

Customer Satisfaction 6.3.65 29 369 12.72
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Project Scheduling 4.224.599 28 495 17.68
Fuzzy Sets 4.61.56 28 857 30.61
Agglomeration Economies 6.86.280 27 356 13.19
Internationalization 6.3.1229 23 226 9.83
Internet of Things 4.13.807 22 481 21.86
Sentiment Analysis 4.48.672 21 149 7.10
Unified Health System 1.156.1509 20 106 5.30
Corporate Governance 6.10.63 20 379 18.95
Life Cycle Assessment 6.115.1181 20 258 12.90

N= Total number of publications; C = total number of citations; C/D = cites per document

2.3.5 Source (Journal)

Table 8 shows the top 20 journals indexed in both WoS and Scopus, and where the bibliometric articles are published.
The table shows both the ranking of the journal by total number of publications in the subject studied and by citations
received for these articles. In addition, the different impact indicators according to JCR, SJR and Scopus and the relative
position of the journal within its category according to JCR and SJR, e.g. the quartile, are also shown.

The first consideration for journals is that they should have not the same number of articles published in the same period
in both databases. What probably happens is that editorial articles or short communications are considered differently
in both databases.

1t is noted that apart from the journals indexed in the category of Information Science & Library Science, there are many
of them in the categories of Environmental Sciences Environmental Studies such as: Sustainability, Journal of Cleaner
Production, Environmental Science and Pollution Research. Or Even Journals in The Field of Medicine Such as Medicine
or World Neurosurgery.

Considering the quartile of the journals, it can be found that according to JCR: 6 are Q1, 6 are Q2, 5 are O3, 2 are Q4
and one does not have a JCR impact factor. That is to say that most are Q1 and Q2. According to Scopus: 7 are Q1, 9
are Q2, 1 O3, and 3 have no SJR. Of all these journals, the one with the highest impact both IF JCR and SJR is Journal
of Informetrics.

Table 2-8. Main indexes of WoS-JCR and Scopus-SJR bibliometric sources

WoS - JCR Scopus - SJR

Journal N; Cit, 0, IF, IF; Journal N, Cit, 0, IF; CcS

Rank
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1 Scientometrics 1051 20447 (9] 2.87 3.07 Scientometrics 1036 26087 (o] 1.210 5.6
2 Journal of 203 5691 (9] 4.61 4.41 Library Philosophy 307 406 02 0.220 0.3
Informetrics and Practice
3 Sustainability 180 852 02 2.58 2.8 Journal of 204 7542 01 2.079 8.4
Informetrics
4 Journal of the 83 3178 n/a n/a n/a Sustainability 185 1483 Q2 0.581 3.2
American Society for
Information Science
and Technology
5 Journal of the 81 1609 02 2.41 3.17 Journal of the 83 4018 N/A N/A N/A
Association for American Society for
Information Science Information Science
and Technology and Technology
6 Revista Espariola de 74 252 03 1.3 1.12 Revista Espaiiola de | 81 552 Q2 0.497 1.7
Documentacion Documentacion
Cientifica Cientifica
6 Journal of Cleaner 74 1287 o1 7.25 7.49 Malaysian Journal 81 732 02 0414 1.3
Production of Library and
Information Science
8 Current Science 71 292 04 0.73 0.88 Lecture Notes in 78 244 Q2 0.427 1.9
Computer Science
(including subseries
Lecture Notes in
Artificial
Intelligence and
Lecture Notes in
Bioinformatics)
9 Research Evaluation 64 914 02 2.57 3.41 Espacios 78 57 03 0.215 0.5
10 Technological 61 1934 01 5.85 5.18 Journal of Cleaner 75 1867 [0 1.886 10.9

Forecasting and

Social Change

Production
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11 Profesional de la 60 351 03 1.58 1.42 Journal of the 74 2317 (o] 1.270 7.9
Informacion Association for
Information Science
and Technology
12 Environmental Science | 59 352 02 3.06 3.31 Current Science 69 427 02 0.238 1.2
and Pollution
Research
13 International Journal 52 167 (o)} 2.85 3.13 Research Evaluation | 67 1165 01 1.792 5.6
of Environmental
Research and Public
Health
14 PLOS ONE 51 912 02 2.74 3.23 ACM International 64 114 N/A 0.200 0.8
Conference
Proceeding Series
15 World Neurosurgery 50 306 03 1.83 2.07 Profesional de la 62 615 [0 0.480 2.1
Informacion
16 Malaysian Journal of 49 215 03 1.55 0.96 Technological 62 2662 ol 1.815 8.7
Library and Forecasting and
Information Science Social Change
16 Investigacion 49 42 04 0.35 0.48 CEUR Workshop 62 123 N/A 0.177 0.6
Bibliotecologica Proceedings
16 Medicine 49 245 03 1.55 2 DESIDOC Journal 57 280 Q2 0.281 1.0
of Library and
Information
Technology
19 Research Policy 41 2541 o1 5.35 7.93 World Neurosurgery | 55 463 02 0.727 2.4
20 Journal of Information 35 645 02 2.41 2.34 Environmental 55 403 02 0.788 4.9
Science Science and
Pollution Research

N,;= Number of publications (WoS)

Cit;= Number of citations (WoS)

Q; = Quartile JCR (data 2019)
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IF>= Journal Impact Factor JCR (data 2019)

IFs= 5-year Journal Impact Factor JCR (data 2019)
N>= Number of publications (Scopus)

Cit,= Number of citations (Scopus)

Q>= Quartile SJR (data 2019)

IF;= Impact SJR (data 2019)

CS= Cite Score (data 2019)

A comparative study of the top 10 countries and affiliations publishing in the leading bibliometrics journal,
Scientometrics, is shown in table 9. If the results obtained in table 9 are compared with the global results of scientific
production by country, it can be seen that the first 3 countries are the same and in the same ranking order: China, United
States, and Spain. Another 4 countries that appear in the top 10 of both rankings, although in a different order, are:
United Kingdom, Germany, India and Italy. In summary there is an overlap of 7 of the 10 countries in both rankings.
Although China and the USA are the two countries with the most publications, the Netherlands dominates in citations
per document with 22 followed by Hungary with 19.

With regard to affiliations, something similar happens, since of the top 10 that publish the most in Scientometrics, 6 are
in the top 20 worldwide. These are: Universidad de Granada, Consejo Superior de Investigaciones Cientificas (CSIC),
Chinese Academy of Sciences, Leiden University, Wuhan University, and KU Leuven. In the case of the affiliations, i.e.
the most productive ones are also the most cited in Scientometric journal: KU Leuven (18 C/D), Magyar Tudomanyos
Akademia (21 C/D), and Leiden University (35 C/D).

Table 2-9. Top 10 countries and affiliations publishing in Scientometrics

5 Country N c | op Affiliation N | ¢ | op
1 China 1174 7881 6.7 KU Leuven 271 | 4986 | 18.4
2 United States | 1125 | 14841 | 13.2 Magyar Tudomanyos Akademia 268 | 5660 | 21.1
3 Spain 693 7538 10.9 Leiden University 248 | 8665 | 34.9

4 United Kingdom| 579 10206 | 17.6 | Consejo Superior de Investigaciones Cientificas | 210 | 2924 | 13.9

5 Netherlands 572 12720 | 22.2 Universiteit Antwerpen 157 | 2642 | 16.8
6 Germany 558 7890 14.1 Wuhan University 152 | 1191 7.8
7 Belgium 469 7681 16.4 Universidad de Granada 132 | 1969 | 14.9
8 India 340 2787 8.2 Chinese Academy of Sciences 126 950 7.5
9 Hungary 315 5974 19.0 Dalian University of Technology 123 | 1375 | 11.2
10 Italy 314 3197 10.2 Indiana University Bloomington 122 | 1770 | 14.5

N= Number of publications (1978-2021); C= Number of citations (1978-2021); C/D = cites per document
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2.3.6 CNCI vs FWCI

Table 10 shows the CNCI and FWCI. Both the CNCI and the FWCI measure the actual citation impact on the expected
citation for the articles studied. As long as it is equal to or greater than 1 they have achieved the expected citation. There
are only three journals that in both indicators, CNCI and FWCI, are below one: Current Science, Malaysian Journal of
Library, and Information Science, and Revista Espaiiola de Documentacion Cientifica. Then there are two that have a
CNCI < 1, although the FWCI is above 1: Sustainability, and Environmental Science and Pollution Research. All the
other journals, 15 out of 20, are above 1 in both indicators, so in general the bibliometric articles achieve a higher
number of citations than expected based on the journal and category.

Considering the number of citations per document, for Incites the average is 15.5, and for Scival it is 14.8, so that for
this select group of journals the average is about 15. The three journals with the most citations per document according
to Incites are: Research Policy (62 C/D), Technological Forecasting and Social Change (31.7 C/D) and Journal of
Informetrics (28 C/D). The lowest one for Incites is Investigacion Bibliotecolégica (0.9 C/D). The three journals with the
most citations per document according to Scival are: Journal of the American Society for Information Science and
Technology (48.4 C/D), Technological Forecasting and Social Change (42.9 C/D) and Journal of Informetrics
(37 C/D). The lowest one for Scival is Espacios (0.7 C/D).

Table 2-10. CNCI (Category Normalized Citation Impact) from InCites and FWCI (Field-Weighted Citation Impact) from SciVal

InCites SciVal
E WoS Journal name N C c/D CNCI Scopus Journal name N C c/D Fwcrt
=
1 Scientometrics 1051 20447 19.5 1.37 Scientometrics 1036 26087 25.2 2.51
2 Journal of Informetrics 203 5691 28.0 2.02 Library Philosophy and Practice 307 406 1.3 0.61
3 Sustainability 180 852 4.7 0.89 Journal of Informetrics 204 7542 37.0 3.23
Journal of the American Society for 38.3
4 83 3178 5.14 Sustainability 185 1483 8.0 1.54
Information Science and Technology
Journal of the Association for 19.9 Journal of the American Society for
5 81 1609 7.27 83 4018 48.4 2.19
Information Science and Technology Information Science and Technology
Revista Espaniola de Documentacion 34 Revista Esparniola de Documentacion
6 74 252 0.3 81 552 6.8 0.94
Cientifica Cientifica
17.4 Malaysian Journal of Library and
6 Journal of Cleaner Production 74 1287 1.27 81 732 9.0 0.72
Information Science
8 Current Science 71 292 4.1 0.42 Lecture Notes in Computer Science 78 244 3.1 0.91
9 Research Evaluation 64 914 14.3 34 Espacios 78 57 0.7 0.11
Technological Forecasting and 317
10 61 1934 2.39 Journal of Cleaner Production 75 1867 24.9 2.35
Social Change
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59 Journal of the Association for
11 Profesional de la Informacion 60 351 1.67 74 2317 31.3 2.83
Information Science and Technology
Environmental Science and Pollution 6.0
12 59 352 0.99 Current Science 69 427 6.2 0.25
Research
International Journal of 3.2
13 Environmental Research and Public 52 167 1.44 Research Evaluation 67 1165 17.4 1.75
Health
17.9 ACM International Conference
14 PLOS ONE 51 912 1.61 64 114 1.8 0.39
Proceeding Series
15 World Neurosurgery 50 306 6.1 1.43 Profesional de la Informacion 62 615 9.9 2.90
Malaysian Journal of Library and 4.4 Technological Forecasting and
16 49 215 0.35 62 2662 42.9 3.95
Information Science Social Change
16 Investigacion Bibliotecologica 49 42 0.9 0.11 CEUR Workshop Proceedings 62 123 2.0 0.71
5.0 DESIDOC Journal of Library and
16 Medicine 49 245 0.78 57 280 4.9 0.76
Information Technology
19 Research Policy 41 2541 62.0 2.73 World Neurosurgery 55 463 8.4 1.25
18.4 Environmental Science and Pollution
20 Journal of Information Science 35 645 1.13 55 403 1.38
Research

Figure 6 shows the journals studied in Table 11, where the size of the dot is the number of articles studied. Both

indicators, FCWI and CNCI, have been plotted, here two trends have been observed. The first one involving the largest
number of journals is slightly favored by the FWCI. The second trend, which favors CNCI over FWCI, occurs in the
Journals: Journal of the American Society for Information Science and Technology, Research Evaluation, Journal of the
Association for Information Science and Technology, World Neurosurgery, and Revista Espariola de Documentacion
Cientifica.
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The medicine and environmental sciences categories as case of study.

Once all the bibliometric manuscripts have been analyzed, it has been observed that the two main categories are those
that could be classified as natural for bibliometrics, the social sciences and computer sciences. After these, the third

category has been found to be medicine, and the other emerging category is environmental sciences. These two categories
are therefore worth studying as a case study, which is the second objective of this manuscript.

2.4.1

24.1.1

The medicine category

Countries and affiliations

Figure 7 shows a worldwide map with the distribution by country of bibliometric publications in the medicine category.
Publications from 136 different countries have been found. It can be seen that it covers geographically all the countries
of the world.
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Figure 2-7. Global distribution of bibliometric publications by country in the medicine category

Table 11 shows the top 10 countries and affiliations publishing on bibliometrics in the category of medicine. They have
been analysed from 2000 to 2020 and based on the Scopus database.

In terms of countries, this ranking is led by the USA with more than twice more publications than the next country, China.
1t should be noted that the most cited article from the USA in this category is on the history and meaning of the impact
factor, even though it is published in a medical journal, the Journal of the American Medical Association (jama) [63].
Although the second most cited manuscript from this country is on the effectiveness of interventions, whose results are
subsequently contradicted [64].

In third place is the UK where its most cited manuscript is related to a taxonomy of behavior change techniques used in
interventions [65]. For the fourth country, Spain, the most cited manuscript can also be considered a bibliometric
research paper related exclusively to medicine, the Spanish version of the Short Form 36 Health Survey [66].

Among the top 10 affiliations that have published bibliometric manuscripts in the category of medicine, there are three
from Spain, University of Valencia, Consejo Superior de Investigaciones Cientificas, Universidad Miguel Hernandez de
Elche; and other three from Canada: University of Toronto, McMaster University, and The University of British
Columbia. The two most cited manuscripts from the University of Valencia focus on bibliometric aspects of scientific
collaborations [67], or the impact factors of medical journals [68], and the third most cited manuscript focuses on a
purely medical topic with the leishmaniasis [69]. The most cited manuscript from the University of Toronto is a purely
medical one, such as the propensity-score methods that are increasingly being used to reduce the impact of treatment-
selection bias in the estimation of treatment effects using observational data [70].

Table 2-11. Top 10 countries and affiliations publishing in Medicine category

E Country N Affiliation (Country) N
1 United States 1919 University of Valencia (Spain) 110
2 China 834 University of Toronto (Canada) 110
3 United Kingdom 688 Harvard Medical School (USA) 102
4 Spain 597 Universidade de Sao Paulo — USP (Brasil) 93
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5 Canada 458 McMaster University (Canada) 86

6  Brazil 359 Consejo Superior de Investigaciones Cientificas (Spain) 80
7 Australia 336 Universidad Miguel Hernandez de Elche (Spain) 73
8 Germany 303 The University of Sydney (Australia) 67
9 France 226 An-Najah National University (Palestine) 61
10 Italy 223 The University of British Columbia (Canada) 56

N= Number of publications (1978-2021); C= Number of citations (1978-2021); C/D = cites per document

2.4.1.2 Keywords

In this section the most frequent keywords in the fields of medicine that appear in the bibliometric publications in this
category have been identified. Among the scientific fields of medicine, Epidemiology and Pediatrics stand out above the
rest. The main affiliations in these two fields are Universidad Tecnologica de Pereira (Colombia) and University of
Valencia (Spain) respectively.

Table 2-12. Top 10 medical keywords in bibliometric publications in this category and the main affiliations using them

Medicine topic N Main Affiliation (Country)
Epidemiology 194 Universidad Tecnologica de Pereira (Colombia)
Pediatrics 194 University of Valencia (Spain)
Orthopedics 186 Centre Hospitalier Universitaire de Clermont-Ferrand (France)

CNRS Centre National de la Recherche Scientifique (France)
Second Military Medical University (China)

McMaster University (Canada)

Cardiology 166 Universidade de Sao Paulo — USP (Brasil)
Neurosurgery 164 University of Tennessee Health Science Center (USA)
Radiology 152 Hallym University, College of Medicine (South Korea)
Ophthalmology 134 China Medical University Shenyang (China)

Oncology 131 University of Texas MD Anderson Cancer Center (USA)

University of Michigan, Ann Arbor (USA)
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Plastic Surgery

121 Harvard Medical School (USA4)

Massachusetts General Hospital (USA)

Psychiatry

119 King's College London (UK)

Universidad de Alcala (Spain)

2.4.1.3 Journals

Table 13 shows the top 10 journals publishing articles in bibliometrics in the category of medicine and their main WoS-

JCR and Scopus-SJR bibliometric source indices. It can be seen that the top three journals are above 80 manuscripts,
and stand out from the rest. Of these 10 JCR journals, 3 are Q1, 3 Q2, 3 O3 and one has no impact factor. However for
SJR, 5 are Q1, 4 02, and 1 03.

Table 2-13. Top 10 journals publishing articles on bibliometrics in the category of medicine and their main bibliometric source indices

WoS - JCR Scopus - SJR

-~
=
S
=

Journal N; 0, IF, IF; 0, IF; [o\)

1 Journal Of The Medical Library Association 87 02 2.042 2.299 01 0.894 2.8

International Journal Of Environmental

2 Research And Public Health 83 o1 2849 3127 02 0.739 30

3 World Neurosurgery 82 03 1.829 2.074 02 0.727 24

4 Journal Of Clinical Epidemiology 55 o1 4.952 6.234 01 2.702 9.0

5 BMJ Open 42 02 2.496 2.992 01 1.247 3.5

6 Health Research Policy And Systems 40 02 2.365 2.762 01 0.987 3.8

7 Medicine United States 40 03 1.552 1.998 Q2 0.639 2.7

8 Plastic And Reconstructive Surgery 37 ol 4.235 4.387 [0 1.916 5.3

Revista Cubana De Informacion En Ciencias
9 De La Salud 36 n/a n/a n/a 03 0.172 0.5
10 Health Information And Libraries Journal 35 03 1.356 1.280 02 0.521 2.6

N;= Number of publications (Scopus)

Q) = Quartile JCR (data 2019)

IF>= Journal Impact Factor JCR (data 2019)

IF's= 5-year Journal Impact Factor JCR (data 2019)

0>= Quartile SJR (data 2019)

IF;= Impact SJR (data 2019)

CS= Cite Score (data 2019)
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2.4.2 The environmental sciences category

2.4.2.1 Countries and affiliations

Figure 8 shows a world map with the country distribution of bibliometric publications in the environmental sciences
category. Publications from 83 different countries have been found. It can be seen that it covers geographically a large
part of the world and that Afiica is the continent with the fewest publications in this regard.
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Figure 2-8. Global distribution of bibliometric publications by country in the environmental sciences category

Table 14 shows the top 10 countries and affiliations publishing on bibliometrics in the category of Environmental
Sciences. They have been analysed from 2000 to 2020 and based on the Scopus database. By country, this ranking is led
by China, with more than twice as many publications as the next country, Spain. Notably, the most cited article from
China in this category is on sustainable, smart, resilient and low-carbon cities [71]. The second most cited manuscript
from this country is on anaerobic digestion of food waste [72].

The top 2 in this category, Spain, has its most cited article on sensitivity analysis in chemical modelling [73]. The
following is on green innovation [74]. The top 3 in this category, USA, has its most cited article on urban resilience [75].
The following are on Scholarly networks on resilience, vulnerability and adaptation within the human dimensions of
global environmental change [76]. Impacts of anthropogenic noise on marine life [77].

Among the top 12 affiliations that have published bibliometric manuscripts in the environmental sciences category, there
are 10 from China and 2 from Spain. The top two affiliations are the Chinese Academy of Sciences and the University of
Almeria. The two most cited manuscripts from the Chinese Academy of Sciences are related to global biodiversity [78]
and, the other on ecological engineering and ecosystem restoration [79]. For the University of Almeria the most cited
manuscript are related to and nitrate leaching [80] and energy efficiency in public buildings [81].

Table 2-14. Top 10 countries and affiliations publishing in Environmental Sciences category

E Country/region N Affiliation (Country) N
1 China 485 Chinese Academy of Sciences (China) 94
2 Spain 191 Universidad de Almeria (Spain) 47
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3 United States 177 Asia University Taiwan (China) 38

4 Brazil 122 University of Chinese Academy of Sciences (China) 30
5 United Kingdom 113 Beijing Institute of Technology (China) 29
¢ Australia 81 Peking University (China) 27
7 ltaly 75 Ministry of Education China (China) 25
8  Germany 56 Research Center for Eco-Environmental Sciences Chinese Academy of Sciences (China) 19
9 Canada 54 University of Valencia (Spain) 18

Taiwan 50 Tianjin University (China) 18
10 Beijing Normal University (China)

Wuhan University (China)

N= Number of publications (1978-2021); C= Number of citations (1978-2021); C/D = cites per document

2.4.2.2 Keywords

In this section the most frequent keywords in the fields of environmental sciences that appear in the bibliometric
publications in this category have been identified, table 15. Among the scientific fields of environmental sciences,
sustainability and sustainable development keywords stand out above the rest. The main affiliations for these top 10
keywords, are the University of Almeria (Spain) and the Chinese Academy of Sciences (China).

fields are Universidad Tecnologica de Pereira (Colombia) and University of Valencia (Spain) respectively. The third
afiliation is the Goethe-Universitdt Frankfurt am Main (Germany) and the environmental topic is related to public health.

Table 2-15. Top 10 environmental sciences keywords in bibliometric publications in this category and the main affiliations using them

Environmental sciences topic N Main Affiliation (Country)

Sustainability 214 Universidad de Almeria (Spain)

Sustainable Development 207  Universidad de Almeria (Spain)

Climate Change 144 Chinese Academy of Sciences (China)
Ecology 66 Chinese Academy of Sciences (China)
Environmental Impact 58 Universidad de Almeria (Spain)

Biodiversity 57 Chinese Academy of Sciences (China)
Environmental Protection 45 Chinese Academy of Sciences (China)

Environmental Management 44 Chinese Academy of Sciences (China)
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Public Health 43 Goethe-Universitdit Frankfurt am Main (Germany)

Environmental Monitoring 37 Chinese Academy of Sciences (China)

2.4.2.3 Journals

Table 16 shows the top 10 journals publishing articles in bibliometrics in the category of envoronmental science and
their main WoS-JCR and Scopus-SJR bibliometric source indices. It can be seen that the top journal is Sustainability
with a large number of bibliometric manuscripts. The second and third journals are Journal Of Cleaner Production and
International Journal Of Environmental Research And Public Health respectively. Among these 10 JCR journals, 4 are
01, 3 02, 1 Q3 and 2 has no impact factor. However for SJR, 5 are Q1, 3 Q2, and 2 Q3.

Table 2-16. Top 10 journals publishing articles on bibliometrics in the category of environmental sciences and their main bibliometric source

indices
WoS - JCR Scopus - SJR
=<
s
]
=
Journal N, ()] IF, IF; 0, IF; [o\}
1 \Sustainability Switzerland 239 02 2.576 2.798 02 0.581 3.2
2 Vournal Of Cleaner Production 108 o1 7.246 7.491 01 1.886 10.9
3 \International Journal Of Environmental 83 o1 2.849 3.127 02 0.739 3.0
\Research And Public Health
4 [Environmental Science And Pollution Research 60 02 3.056 3.306 02 0.788 4.9
5 IScience Of The Total Environment 30 [0 6.551 6.419 [0 1.661 8.6
6 \Acta Ecologica Sinica 30 n/a n/a n/a 03 0.229 1.1
7 \Science And Public Policy 26 03 1.730 2.114 01 0.771 3.3
8 Water Switzerland 22 Q2 2.544 2.709 [0} 0.657 3.0
9 IOP Conference Series Earth And 19 n/a n/a n/a 03 0.175 04
Environmental Science
10 \Ecological Indicators 15 o1 4.229 4.968 [0} 1.331 7.6

N;= Number of publications (Scopus)

Q; = Quartile JCR (data 2019)

IF>= Journal Impact Factor JCR (data 2019)

IF's= 5-year Journal Impact Factor JCR (data 2019)

O>= Quartile SJR (data 2019)
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IF;= Impact SJR (data 2019)

CS= Cite Score (data 2019)

2.5 Independent cluster analysis of bibliometric publications.

In this section, all the papers have been classified by analysis of scientific communities or clusters, and their links between
them, by means of the citations they make to each other. Afterwards, the most frequent keywords have been extracted
from each of these scientific communities to name them, see Table 17. Bibliometrics and Bibliometric Analysis are the

search terms and excluded.

Figure 9 shows the graph generated with all the articles, where in the outer circle are documents not related to any other,
or in other words, documents that do not cite any other bibliometric work, and therefore are in a certain way isolated
from the core of the bibliometric publications. On the other hand, the central core are papers related by references, since
they cite each other and thus establish a relationship. From this core of publications, seven communities or clusters have
been detected, which are represented by colors in Figure 9. In this figure, a particular paper has also been marked in
red, which is the most cited article by all the bibliometric papers (Van Eck & Waltman, 2010).

The clusters have been outlined in Table 8, where the 20 main keywords have also been collected. These clusters have
been: Science Mapping (28.72%), Research Productivity (23.29%), Medical research (19.65%), Environment (11.84%),
Psychology (7.02%), Nursing (5.66%,), and Engineering (3.82%).

Table 18 shows, for each cluster, the use of WoS or Scopus, being mainly highlighted in the Environment cluster. The
only exception to this is in the Nursing cluster, where Scopus is preferred.

s . . VosViewer
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Environmental

;H"»,, ¥ T~ =~ Sciences
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Figure 2-9. Scientific communities of bibliometric publications
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