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In  this  study  an  analysis  of  the  effects  of  the  different  types  of  durability  on the  bibliometric  performance
at  the  group  level  is presented.  The  scientific  production  during  the  period  of  1991–2000  of  a  set  of
158  Dutch  research  groups  in  chemistry  is studied  considering  several  bibliometric  indicators  in the
perspective  of the  durability  of  the  publications  in  terms  of  the  citations  received.  Two  citation  windows
have  been  considered  for  the  analysis  of  the  effect  of  the  enlargement  of the  citation  period,  one  including
the  citations  received  in  the  same  period  of  publications  (1991–2000)  and  a  second  one  including  eight
years  more  (1991–2008).  In addition,  qualitative  indicators  provided  by  a  committee  of  experts  who
evaluated  the  research  groups  have  been  analyzed  in order  to study  the relationship  between  qualitative
indicators  and  quantitative  measures,  in  particular  these  of  durability.  Results  show  that  production
urability of scientific publications
bsolescence

with  “normal”  durability  is  the  most  rewarded  both  according  to bibliometric  indicators  and  qualitative
assessments  given  by  experts.  We  also  find  that  publications  with  a  delayed  pattern  do  not  represent  a
major problem  in  the assessment  of research  groups,  as  those  groups  with  a higher  share  of  this  type
of publications  do not  improve  their  assessment  when  the  citation  window  is  substantially  enlarged.
Several  discussions  are  presented  regarding  the  importance  of  durability  analysis  in the  framework  of
research  assessment  situations.
. Introduction

An important element of concern in research evaluation is the
ffect that the durability of the scientific literature and particularly
he “delayed recognition” (Cole, 1970; Garfield, 1980) or “scientific
rematurity” (Stent, 1972) can have on the indicators used in the
valuation of research and the development of research manage-
ent and policy. Garfield (1970) claimed that “critics of citation

ndexes sometimes question their utility because many great dis-
overies were unnoticed by contemporaries and therefore not
ited”. In this sense, experts in research assessment frequently face
omments from researchers claiming that their publications “need
ore time” to become properly acknowledged. This is the rea-

on why several researchers have studied the problem of delayed
ecognition and the so-called “sleeping beauties” (van Raan, 2004)
howing that although delayed recognition actually does exist, it is
ot a very frequent phenomena in scientific publishing, thus being
ore a myth than a real problem (Glänzel and Garfield, 2004). Nev-
rtheless, it is still a topic that challenges researchers in scientific
ommunication nowadays (Wang et al., 2012).

∗ Corresponding author.
E-mail address: rcostas@cwts.leidenuniv.nl (R. Costas).
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ttp://dx.doi.org/10.1016/j.respol.2012.11.006
© 2013 Elsevier B.V. All rights reserved.

The interest of studying the durability of publications is impor-
tant for the practice of research evaluation, and in the words of
Hook (2002) the “identification and dissection of the factors that
contribute to “delay” are not only of interest to scientists, histori-
ans, philosophers, and sociologists. Their recognition may  also lead
to useful scientific and personal practices and be of value to those
making science and technology policy”. From a critical perspective,
Stent (1972) cited by Hook (2002),  considers that a discovery can
be considered as premature if it cannot be connected by a series
of simple logical steps to canonical knowledge of the time and this
disconnectedness is the reason why  it is not appreciated by the rel-
evant practitioners in the field at the time it is presented. In the
views of this author it is even appropriate that the scientific com-
munity ignores (if not actually rejects) work that is premature, until
it can be properly connected. In this view, delayed recognition is
somehow the necessary price that both scientists as well as society
must pay at the time to prevent being overwhelmed by attention
to perhaps false and useless leads. Following Garfield and Malin
(1968) and Costas et al. (2011) it can be suggested that situations
of severe patterns of delayed recognition could be also linked to the
own fault of researchers as they are not able to communicate their

ideas in a proper way.

Recently a new methodology developed by Costas et al. (2010b)
for the analysis of durability of scientific publications introduced
a flexible tool for the analysis of the aging of publications. This

dx.doi.org/10.1016/j.respol.2012.11.006
http://www.sciencedirect.com/science/journal/00487333
http://www.elsevier.com/locate/respol
mailto:rcostas@cwts.leidenuniv.nl
dx.doi.org/10.1016/j.respol.2012.11.006
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boards of international journals, academic awards, invitations to
international conferences, visiting professorships, research funding
acquired from NWO, the Dutch national research council.
R. Costas et al. / Resear

ethodology uses a classification of all papers in three general
ypes of durability (“Flash-in-the-pan”, “Normal” and “Delayed”
apers, their definition is given in Section 3.3). Thus it provides a
esponse to the claim of Garfield for a “handy yardstick” to measure
he durability of scientific publications. It also allows a more flexible
nd systematic identification of citation patterns related to delayed
ecognition. This new methodology has been already used to test
he existence of the so-called “Mendel syndrome” (Garfield, 1979;
an Raan, 2004) in the analysis of individual scientists (Costas et al.,
011). The results showed that the potential cases of “Mendelism”
re rare and that enlarging the citation windows does not neces-
ary imply a significant improvement in the assessment of these
esearchers.

Building up on these previous developments in the analysis of
ndividual scientists, we focus in this current study on the analysis
f research groups in the field of chemistry. Research groups can
e considered as the basic unit of the research system and their
nalysis is very common in bibliometric literature (Nederhof and
an Raan, 1993; Bordons et al., 1995; Rey-Rocha et al., 2002; Calero
t al., 2006). The analysis of the durability of the production at the
evel of research groups has never been analyzed before. This is
mportant particularly in the light of the comparison of durability
ndicators with qualitative indicators, because it could provide new
nsights into the effects of literature obsolescence in the assessment
f research performance.

. Objectives

The main objective of this paper is to combine the analysis of var-
ous indicators (both quantitative and qualitative) used in research
valuation at the group level, and to study their relationship with
he three types of durability mentioned in the foregoing section.

The main research questions that we want to answer are: can the
ssessment of research groups be significantly affected by the dif-
erent durability types observed in their output? Does international
ollaboration have any relationship with the durability of scien-
ific publications of research groups? Can experts in peer review
ssessment panels be able to somehow perceive the durability of
he publications of the research groups that they are assessing?

. Data and methods

In this paper outcomes are presented from a study of publication
utput and international impact of academic chemistry researchers
n the Netherlands. The study was performed on behalf of the
nternational Review Committee on Chemistry in the Netherlands
VSNU, 2002). This Committee was established in 2001 by the
ssociation of Universities in the Netherlands (VSNU) for a qual-

ty assessment of academic chemistry research (van Raan, 1996).
en universities were involved in this research assessment proce-
ure: Radboud University Nijmegen, Leiden University, University
f Groningen, Delft University of Technology, Eindhoven University
f Technology, Twente University, Utrecht University, University of
msterdam, Vrije Universiteit Amsterdam, and Wageningen Uni-
ersity Research Center.

The period of analysis is 1991–2000 for source publications.
heir citation impact has been collected for the same period
1991–2000) and also an additional period of citations has been
onsidered: 1991–2008.

The study is based on 18,160 papers in chemistry covered by

he Web  of Science (WoS). These papers were published by 600
enior researchers, who were associated with chemistry research
rogrammes on December 31, 2000. The names of the senior sci-
ntists were provided by VSNU. The researchers were aggregated
cy 42 (2013) 886– 894 887

into about 158 research groups. For each group the full time staff
members were selected.

In a first step, for each senior scientist all relevant publications
from 1991 to 2000 were extracted from our Web  of Science based
publication data system. This includes all publications listing the
researcher either as first author or as co-author. In a verification-
round, researchers were asked to verify whether publication lists
were correct and complete. We  also performed a test ourselves,
aimed at identifying and deleting publications authored by other
scientists having similar names. As a result, we  are confident that
we  obtained a highly valid publication data for all chemistry groups
in this study.

In the following paragraphs the different sets of indicators used
in the analysis are described.

3.1. Qualitative indicators of assessment (VSNU, 2002)

In the first place we describe the set of indicators resulting from
the review of Dutch chemical research, these are the qualitative
indicators provided by the Review Committee.1 An assessment of
each of the following aspects was required for each research pro-
gramme  and group. These aspects of the evaluation procedure are
discussed in more detail here, to provide insight into the working
method of the committee, and the level of detail of the decision
making. It should be noted that the members of the Review Com-
mittee were asked to draw up a preliminary conclusion on the basis
of the self evaluation report before the first meeting, and the biblio-
metric report was  handed over just before the first meeting of the
Review Committee The report describing the evaluation process
and the outcomes clearly states that “In view of some restrictions
of the method of bibliometric analysis, the Committee based its
assessments primarily on the self-evaluations provided by the Fac-
ulties, on the site visits and on the Committee Members knowledge
of the field. The bibliometric results were consulted to check the
outcome of that process; only in cases of unresolved disagreement,
experts more familiar with the specific area were asked for addi-
tional comment. However, it should be pointed out that in the vast
majority of programmes the correlation between the two types of
assessment was  good” (page 16 of the Report, VSNU, 2002).

3.1.1. Quality
Academic quality is based on the quality of the output of the

research group: dissertations, academic publications, professional
publications (where relevant), patents (where relevant), other aca-
demic products (tests, prototypes, software). Scores were from 1
(low quality) to 5 (excellent). More precisely, a score of ‘5’ means
that according to the review committee the group belongs to the
top 5% in the world.

Aspects of the assessment include academic level of the pub-
lications, with respect to publication media (e.g., journal status),
originality and coherence of the research, and contribution to the
development of the discipline or area. Due regard is given to the
international standing of (the members of) a research group in
assessing the quality of its achievements. Note is taken of participa-
tion in international cooperative projects, membership of editorial
1 The aim of the VSNU procedure was ambitious: evaluation within the next five
years of all main disciplines (e.g., physics, chemistry, biology, psychology, sociology,
linguistics, in total about 25 major disciplines) in all thirteen Dutch universities. Also,
a  certain ‘foresight’ element was included: an assessment of each group in terms of
its  ‘long term viability’ (van Raan, 1996).
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papers we  refer to Costas et al. (2010b). It is important to bear in
mind that as a final result all cited documents are classified in one
durability type, making it possible to calculate the percentages of
88 R. Costas et al. / Resear

.1.2. Productivity
The committee assesses academic productivity by relating the

utput (the number of publications in total and in each category) to
he input of human resources. The committee has used a uniform
rame of reference for all disciplines. In order to do justice to those
roups with missions supplementary to strictly ‘curiosity-driven’
esearch, due attention should also be given to other forms of aca-
emic output. In the comment accompanying the assessment, the
eview committee therefore compared the academic quality and
roductivity with the objectives or ‘mission’ of the research pro-
ramme  as submitted by the research group themselves through
he self-evaluation report written for the review process.

.1.3. Relevance
In this evaluation element the following questions were consid-

red by the committee: what significance does the research have
or the development of the academic field? Are the issues and the
pproaches chosen with insight, given the international situation
f scholarship in the discipline concerned? In academic fields with

 strong strategic/applied research background the issue of aca-
emic relevance is inseparable from that of societal/technological

mpact. As in the case of productivity, here too the context should
e taken into account and the relevance should be specified in the
escription of the group’s mission. The minimum requirements for
hese missions will be a basic academic framework (is the work of

 kind that can be expected from an academic group?). Further-
ore, missions could include: a contribution to the front lines of

cience; support for academic areas; support for applied sciences.
ere again, the committee’s view of the relevance of the research
re set against the research group’s own viewpoint as expressed in
he research group’s mission.

.1.4. Viability
The assessment must also take into account the direction in

hich the research programme is developing. The committee com-
ented on the viability of the issues chosen by the group and

he research approach in the international academic arena. The
ohesion of the programme elements should also be a part of the
ssessment of academic viability.

.2. Standard bibliometric indicators

In this section we discuss the main bibliometric indicators cal-
ulated for this study. The first indicator gives the total number of
apers published by the research group during the entire period
P). We  considered only papers classified as normal articles, letters,
otes, and reviews (from 1996 onwards, notes are no longer used
s a separate document-type, and in general notes are treated as
ormal articles). The second indicator is the number of citations
eceived, C (excluding self-citations).

Next, two international reference values are computed. A first
alue represents the mean citation rate of the journals in which
he research group has published (JCSm, the mean Journal Citation
core). The second value relates to the fields in which the research
roup has published (FCSm, the mean Field Citation Score). Our
efinition of subfields is based on the classification of scientific

ournals into categories developed by ISI. Although this classifica-
ion is certainly not perfect, it is at present the only classification
eadily available to us in the WoS  context, fitting the multidisci-
linary nature of the ISI citation indexes. Both the JCSm and FCSm
ake into account the type of paper (e.g., normal article, review, and
o on), as well as the specific years in which the research group’s

apers were published. For example, with respect to the calcula-
ion of FCSm, the number of citations received during the period
991–2000 by a letter published by a research group in 1991 in
eld X is compared to the average number of citations received
cy 42 (2013) 886– 894

during the same period (1991–2000) by all letters published in the
same field (X) in the same year (1991). Generally, a research group
publishes its papers in several fields rather than in one. Therefore,
we calculated a weighted average FCS indicated as FCSm, with the
weights determined by the number of papers published in each
field. Self-citations are excluded from the computation of FCSm.
When a journal is classified in multiple subfields, citation scores
are computed according to their number of field assignments. Basi-
cally, a paper in a journal classified in N subfields is counted as 1/N
paper in each subfield, and so are its citations and FCSm scores.

On the basis of the above international reference values, two
‘normalized’ impact indicators are calculated. First is the indi-
cator CPP/JCSm.  This indicator compares the average number of
citations to the output of a university (CPP) to the journal mean
citation scores JCSm, by calculating the ratio for both. Self-citations
are excluded in the calculation of the ratio CPP/JCSm to prevent
that ratios are affected by divergent self-citation behavior. Next, in
calculating CPP/FCSm,  the average number of citations to the out-
put of a university (CPP) is compared to the field mean citation
scores FCSm, by calculating the ratio for both. Again, self-citations
are excluded in the calculation of the ratio CPP/FCSm.  If the ratio
CPP/FCSm is above (below) 1.0, it means that the output of the
research group is cited more (less) frequently than an ‘average’
publication in the subfield(s) in which the research group is active.
Thus FCSm constitutes a world subfield average in a specific (combi-
nation of) subfield(s). In this way, one obtains an indication of the
international position of a research group, in terms of its impact
compared to a ‘world’ average. This ‘world’ average is calculated
for the total population of articles published in WoS  indexed jour-
nals assigned to a particular subfield or journal category. As a rule,
about 80 percent of these papers are authored by scientists from
the United States, Canada, Western Europe, Australia and Japan.
Therefore, this ‘world’ average is dominated by the Western world.

Another important international reference value is JCSm/FCSm,
an indicator for scientific status of the publication journals. If this
indicator is above (below) 1.0, the mean citation score of the journal
set in which the research group has published exceeds the mean
citation score of all papers published in the subfield(s) to which the
journals belong. In this case, one can conclude that the research
group publishes in journals with a relatively high (low) impact.

3.3. Indicators of durability

A general methodology for the classification of the durabil-
ity of scientific papers has been used (Costas et al., 2010b). This
methodology aims to classify documents according to their citation
histories in three general durability types:

- Normal type: these are the documents with the typical distribu-
tion in their citations over time according to their fields.

- Flash-in-the-pan type2: documents that tend to receive citations
soon after their publication but they are not cited in the long term.

- Delayed type: documents that receive the main part of their cita-
tions later than normal documents.

The methodology of classification of papers by durability takes
into consideration the distribution of scientific publications by ISI
Subject Categories (i.e., the ‘fields’ as defined in the WoS), for more
details regarding the methodology and the multi-assignation of
2 This concept was  suggested by Garfield and Malin (1968) and Zuckerman and
Miller (1980), and it was also described by van Dalen and Henkens (2005).
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Table 1
Factor analysis of main indicators at group level.

Rotated Component Matrixa

Dimensions

1 2 3 4 5 6

N fields .934 .043 −.094 −.112 −.088 .086
P  .861 .318 .219 .061 −.031 −.040
C .706 .355 .187 .306 .174 −.058
Full  time personnel (FTE) .597 .217 .235 .198 −.087 .095
Quality .113 .845 .016 .225 .038 .002
Relevance .180 .822 .092 .077 −.012 .144
Viability .197 .808 .029 .084 .192 .154
Productivity .426 .478 −.116 −.016 .060 −.098
Pratt index .389 .034 .881 .031 .038 .035
%Top3 fields −.438 .013 .835 .064 .085 −.069
Gini index .540 .034 .792 .009 .020 .059
CPP/JCSm .114 .097 .086 .924 −.021 .073
CPP/FCSm .055 .191 .003 .920 .290 .109
%  Delayed papers .061 .009 −.107 −.032 −.854 .268
JCSm/FCSm −.077 .240 −.105 .421 .614 .094
%  Flash in the pan .015 −.096 .061 −.138 .247 −.914
%  Normal papers .139 .239 .215 .103 .600 .656

Extraction method: Principal Component Analysis.
R. Costas et al. / Resear

elayed, normal and flash in the pan papers of each research group.
n this sense, it is important to take into account that our approach is

ore targeted to the study of collections (‘oeuvres’) of publications
nd not very much to the detection of very delayed publications
or delayed breakthroughs) as this is more the role of the ‘sleeping
eauties’ methodology previously described by van Raan (2004).

.4. Indicators of concentration as measures of the
ultidisciplinary nature of research

The study of the multidisciplinarity of scientific publications is
 further challenging aspect of bibliometric analysis (Morillo et al.,
001; Porter et al., 2007; Porter and Rafols, 2009; Rinia et al., 2001)
s it presents important problems in its definition, delimitation and
alculation. In this paper a similar approach as taken by Morillo
t al. (2001) has been used, based on the number of different ISI
ubject Categories (fields) in which the journals used for publish-
ng the papers of the research groups are distributed (in relation
o the total number of fields). The Pratt’s and Gini’s concentration
ndexes (Pratt, 1977) have been calculated for the publications of
very research group. These indicators provide a measure of the
oncentration of papers in fields, ranging between 0 and 1. Values
loser to 1 mean that the groups have a higher degree of concentra-
ion. Values closer to 0 mean that the groups have a high degree of
ispersion of papers across research fields (that the groups have a
ore multidisciplinary character). Finally, the percentage of papers

n the three main fields of each group (%Top3 fields) was also
onsidered as a measure of concentration of papers in the main
isciplines of activity of the groups.

.5. Statistical tests

Several statistical tests have been used to determine the signifi-
ant differences across the different groups analyzed in this paper.
he main indicators that have been tested are CPP, CPP/FCSm,
PP/JCSm and JCSm/FCSm.

The tests used are non-parametric and as such they do not have
he stringent assumptions as for parametric techniques. They are
lso more suitable for smaller samples (Pallant, 2007). However,
on-parametric statistics tend to be less sensitive than parametric
tatistics and are more likely to fail to detect differences between
roups that actually exist. Besides, the use of statistical tests is also
ot free from criticism and limitations (Schneider, 2011) and the
est advice is to use them with care and not as a normative element
f ‘truth’ but only as indications where the sampling error is lower.

The main test used in this paper is the U-Mann–Whitney test,
hich is a technique used to test for differences between two inde-
endent groups on a continuous measure. Instead of comparing
eans of the two groups, the U-Mann–Whitney test actually com-

ares medians. It converts the scores on the continuous variable to
anks, across the two groups. It then evaluates whether the ranks
or the two groups differ significantly. As the scores are converted
o ranks, the actual distribution of the scores does not matter. We
ave considered differences as significant when p < 0.05.

. Results

.1. Relationships among all indicators

In a first step the relationships among all the different indica-

ors used for the analysis of the research groups have been studied
hrough Factor Analysis. The results of this analysis are presented
n Table 1. Six main dimensions are obtained explaining 81% of the
otal variance.
Rotation method: Varimax with Kaiser Normalization.
a Rotation converged in 7 iterations.

- Dimension 2 is clearly linked to the qualitative indicators provided
by the review committee (Quality, Relevance, Viability and – to a
lower extent – Productivity). Remarkably the indicator ‘Produc-
tivity’ is the one with the lowest loadings in all dimensions. This
dimension explains 15% of total variance.

- Dimension 3 is related with the multidisciplinarity and concentra-
tion measures, proving that the three measures suggested (Gini,
Pratt, and % Top 3 Fields) are closely related. This dimension
explains 13% of all total variance

- Dimension 4 is the factor where we see the correlation of the field
normalized relative impact indicators. Particularly CPP/FCSm and
CPP/JCSm are closely related, and to a lower extent also related
with the journal relative impact indicator JCSm/FCSm. Of  the total
variance 9% is explained in this dimension.

- In dimensions 5 and 6 we  find the three indicators of durability. In
dimension 5 we  see how the percentage of delayed papers is neg-
atively correlated with the quality of the journals (JCSm/FCSm).
This can be understood as delayed papers published more fre-
quently in journals of lower impact (this was already highlighted
in Costas et al., 2010b).  Next, the percentage of normal papers
is positively correlated with the JCSm/FCSm and negatively cor-
related with the percentage of delayed papers. In other words,
normal papers are published in better journals, and the higher
their percentage, the lower the percentage of delayed papers. The
same idea goes for dimension 6, where the higher percentage of
flash in the pan publications correlates negatively with the share
of normal publications.

4.2. Research groups by durability

In this analysis we investigate to what extent the different
durability type of the chemistry groups can influence a biblio-
metric research performance analysis. The trends in the scores of
CPP/FCSm considering the three different types of durability and
the two citation periods are shown in Fig. 1. The two  periods of
citations (1991–2000 and 1991–2008) are used to determine the
evolution and change of the three durability types from the first

period to the second.

We  observe that delayed publications of the research groups
clearly improve in their CPP/FCSm from one period to another,
while flash-in-the-pan publications decrease in their relative
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ype and different citations periods.
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Fig. 1. Groups by durability t

mpact from the shortest citation window to the largest. Normal
ocuments stay at a similar level of CPP/FCSm.

It is remarkable that in the citation period 1991–2000 delayed
nd flash-in-the pan papers have a similar level of impact
no significant differences were found), while in the longer
eriod (1991–2008) delayed papers have clearly outperformed the
ashes-in-the-pan. Furthermore, in the period 1991–2000 nor-
al  papers have the highest impact compared to the other types

p < 0.000), while in the longer period delayed and normal papers
ave a similar level of CPP/FCSm.

These results indicate that there is a higher impact performance
f delayed outputs when the citation window is enlarged, while the
ontrary happens for flashes-in-the-pan. Regarding these results,
ne may  argue that if a research group has a considerable number of
elayed publications and not many flash-in-the-pan publications,
he assessment of its performance could be prejudiced by the use
f standard bibliometric indicators with relatively short citation
indows. This possibility is tested in the following analysis.

Are there groups with significantly different levels of delayed
nd/or flash-in-the-pan in their outputs? This may  significantly
ffect their assessment. To find this out, we performed a k-means
luster analysis3 in order to classify groups by their durability types
the same method was applied in Costas et al. (2011) for the classi-
cation of individual researchers, so we refer for the discussion of
he methodology to this paper).

A final 4-cluster solution was obtained. In general in all clus-
ers normal papers are the majority, but the clusters are named to
he durability type that is next to the normal papers, except when
elayed papers and flashes-in-the-pan are below a certain percent-
ge threshold, in this case the cluster is ‘just’ normal. We  add “+”
o the durability that marks this difference. Thus, we  have a first

luster including 51 groups (33%) – labeled “+Delayed”, a second
ne with 42 (27%) – “+Flash in the pan”, a third one with 59 (38%) –
+Normal” – being this the biggest cluster, and finally a fourth one

3 The k-means algorithm (MacQueen, 1967) is one of the simplest and most widely
pplied non-hierarchical clustering techniques (Kaufaman and Rousseeuw, 1999).
he algorithm focuses on partitioning a population into k sets. This process gives par-
itions (clusters) which are reasonably efficient in the sense of within-class variance.
n this paper, we  use this algorithm as it is implemented in SPSS 17.0 with the pur-
ose of detecting groups (clusters) of authors who are different in their percentages
f  Normal, Delayed and Flash in the pan publications.
Fig. 2. Distribution of percentages by durability types and clusters of research
groups.

including only 2 groups (1% being not included in the subsequent
figures and analysis). The distribution by percentages of durability
types of the three main clusters obtained is shown in Fig. 2.4

Fig. 2 presents three different patterns for the three clusters
previously obtained through the k-means analysis.

A relevant characteristic of these clusters is that groups clas-
sified in the “+Normal” cluster present a level of around 80% of
normal papers, while the other two cluster have shares of normal
papers between 60% and 70%, a measure that supports the “rule of
thumb” previously suggested in Costas et al. (2011) that those cases
with less than 60–70% of normal publications could be considered
as potential candidates of suffering from the “Mendel syndrome”.

Once these three clusters have been detected, we want to know
how our standard bibliometric indicators assess their performance.

The analysis of the three main indicators of normalized impact
(CPP/JCSm, CPP/FCSm and JCSm/FCSm) for the period 1991–2000
is presented in Fig. 3. The idea is to see how the groups would be

4 Four groups were excluded from this particular analysis as they had zero values
in  any of the three durability types.
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Fig. 3. Relative impact indicators by clusters of durability.

ibliometrically valued considering their indicators at the time of
he evaluation (in 2001).

As is shown in Fig. 3, “+Normal” groups present the high-
st scores in most of the indicators. Between the “+Delayed”
nd “+Flash-in-the-pan” groups we find only statistical significant
ifferences for the JCSm/FCSm (p < 0.000), showing that “+Flash-in-
he-pan” groups have published in better journals than “+Delayed”
roups.

“+Flash-in-the-pan” groups present lower levels of CPP/FCSm
nd CPP/JCSm than “Normal” groups (U-Mann–Whitney test

 < 0.05) but not in JCSm/FCSm, which shows that flash-in-the-pan
apers are published in journals of the same impact level as normal
apers.

According to these results, it can be confirmed that there are
ome differences in the performance of the groups depending on
heir durability cluster. The next step is to analyze whether the
PP/FCSm values of these three clusters is affected by the enlarge-
ent of the citation period. In other words, do the groups benefit or
re they negatively affected when the citation window is enlarged?
n Fig. 4 this question is analyzed by comparing the CPP/FCSm of
ll documents for the three clusters of groups, this time taking into
ccount the two periods of citations.

ig. 4. Distribution of CPP/FCSm values by cluster (periods 1991–2000 and
991–2008).
cy 42 (2013) 886– 894 891

The comparison within each of the three clusters shows that
from one period to another the “+Delayed” cluster is the one that
improves the most, meaning that groups with more delayed papers
will benefit by an increase in length of the citation period. On
the other hand, groups in the “+Flash-in-the-pan” cluster slightly
decrease in the CPP/FCSm of their publications while “+Normal”
groups slightly improve.

The comparison across clusters shows that in both citation
periods the “+Normal” groups present the highest scores (U-
Mann–Whitney test p < 0.05). This means that those groups with
a high level of ‘normal paper production’ tend to perform the
strongest, regardless the citation window employed. The sec-
ond important aspect is the comparison between “+Delayed” and
“+Flash-in-the-pan”, in this case we  see inverse patterns depending
on the period. Although there are not statistically significant dif-
ferences, it is remarkable the pattern that with the shortest period
of citations the “+Flash-in-the-pan” groups are those that have a
slightly higher CPP/FCSm, while in the longer period the “+Delayed”
groups are the ones that present slightly higher scores. In a way,
it can be assumed that the enlargement of the citation window
improves the impact of the “+Delayed” groups and decreases that
of “+Flash-in-the-pan” groups. These results suggest that durability
of publications does have an effect on the performance assessment
of groups, but this influence is generally rather small.

4.3. Qualitative indicators vs. durability types

The distribution of the percentages of the three types of dura-
bility is studied in contrast with the qualitative indicators provided
by the review committee (Fig. 5), the main values can be seen in
Appendix I. It is important to realize that the scores for Productivity
and Viability were ranging from 2 to 5, while the scores for Quality
and Relevance were ranging between 3 and 5. Reasons for a score
of 2 for Viability could be the relative low number of FTE’s available
for a research group, while for Productivity the number of publi-
cations coming out of a group was considered as ‘on average too
low’.

For the indicators of Quality, Relevance and Viability there is
an increasing trend in the share of normal papers with the higher
scores of the committee, while a decreasing trend is observed for
the other two  types of durability. For the indicator of Productiv-
ity no clear differences and no clear pattern can be mentioned. In
any case, these results support the idea that quality in research
is mainly linked to production with a normal durability character,
thus supporting the idea that quality research is published in arti-
cles that are assimilated and cited by the contemporary colleagues
in a regular period of time.

Finally, the three previous clusters of durability have also been
studied considering the four qualitative indicators (Fig. 6).

Although no statistical significance has been found (only
between “+Flash-in-the-pan” and “+Normal” clusters and the qual-
itative indicator of Relevance, p < 0.05), there are several interesting
patterns that deserve some comments. In the first place, the most
remarkable and clear pattern is that “+Normal” groups present the
highest scores in three qualitative indicators (with the only excep-
tion of Productivity). This again supports the idea that “normal”
publications (i.e. publications that are cited within a ‘normal’ period
of time) are the type of publication that is more appreciated also
on the basis of qualitative assessments by peers.

Regarding the Productivity indicator, “+Normal” groups show
the lowest scores while “+Delayed” groups the highest. This sug-
gests that groups with higher shares of delayed papers might also

produce other types of research output not covered by the WoS, for
instance document types such as books, theses, etc., thus beyond
the horizon of the journal-output based bibliometric analysis, but
positively assessed by the experts.
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Fig. 5. Distribution of durability types 

With respect to the Quality indicator it is interesting to remark
hat the peer committee assessed “+Delayed” groups as better
ompared to “+Flash-in-the-pan” groups. The Relevance indica-
or presents a similar although more clear pattern as compared
o the previous one, with “+Delayed” groups presenting a higher

egree of relevance according to the peer committee as compared
o “+Flash-in-the-pan” groups.

Fig. 6. Distribution of qualitative scores by durability cluster.
earch groups by qualitative indicators.

Finally, the Viability indicator of the clusters presents an inter-
esting increasing pattern from “+Delayed” groups to “+Normal”
groups, having “+Flash-in-the-pan” groups higher scores in this
indicators as compared to “+Delayed”. This may  indicate that
“+Delayed” groups are regarded as initially less viable in the direc-
tion of their research, and therefore they scored lower in this
aspect as compared to the other two  clusters, while “+Flash-in-
the-pan” groups may  have been appreciated as more viable in
the research in the short-run, therefore scoring higher in this
indicator.

5. Discussion and conclusions

There is a popular belief among scientists that their work can
suffer form an important delay in being recognized by their peers
(Garfield, 1980). For this reason, on several occasions citation anal-
ysis has been rejected as a valid tool for supporting research
assessment, as scientists could be prejudiced by bibliometric indi-
cators when too short citation windows are chosen. However, it
is important to stress here that the chosen period of ten years is
an adequate citation window in chemistry for the study of delayed
patterns, the years added function mainly for testing the influence
of longer windows on publications that can be characterized as
‘delayed’.

More recently the so-called “Mendel syndrome” (van Raan,
2004; Costas et al., 2011) has been proved to be very unlikely in

affecting the bibliometrically measured performance at the indi-
vidual level. Moreover, the cases where we  identified a ‘Mendel
syndrome’ do not significantly improve their performance even
when longer periods of citations are applied.
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In this paper the same idea has been tested but this time at the
evel of the research groups and with a longer additional citation

indow (8 extra years more). The results confirm that even with
uch a long citation window, the phenomenon of delayed publi-
ations has only a minor effect on the overall performance of the
esearch groups. In fact, it can not be sustained that at the group
evel, enlarging the citation window would improve the perfor-

ance assessment of those groups with more delayed publications.
urthermore, the analysis of the results confirms that publications
ith a normal durability character are those that are more cited but

lso those more valued by peer review assessments, suggesting a
imilar conclusion as in Costas et al. (2011).

.1. Durability measures and other bibliometric and qualitative
ndicators

Three of the five dimensions obtained in the factor analysis of
he relations between all the different (qualitative and quantitative)
ndicators roughly correspond with the three dimensions obtained
y Costas et al. (2010a). This finding reinforces the idea of the
xistence of a first dimension of size-dependent indicators (total
umber of publications and citations, total number of fields and
otal number of FTE’s). A second dimension relates with the aver-
ge impact of publications (including CPP/FCSm and CPP/JCSm),
nd a third dimension with the average impact of the journals of
ublication (JCSm/FCSm). Interestingly, we found that this latter

ndicator correlates negatively with the percentage of delayed pub-
ications. The other three new dimensions obtained in this study
orrespond to (1) the dimension covering all four qualitative (peer)
ndicators (Quality, Relevance, Viability and Productivity); (2) the
imension of concentration/dispersion of fields across fields (Pratt

ndex, %Top3 fields and Gini index); and finally (3) the dimension
here we find the inverse correlation of the percentage of flash-in-

he-pan and normal publications.
It is remarkable that in general the distribution of durability

ypes across publications is relatively independent of the quanti-
ative (bibliometric) and qualitative (peer judgments) indicators.
owever, the factor analysis suggests that the share of delayed
apers is negatively correlated with publications in high-impact

ournals, as the correlation between the percentage of Delayed
apers and JCSm/FCSm is high, but negative. This aspect of pub-

ication of delayed papers in journals of lower impact and visibility
s an element that was also suggested by Costas et al. (2010b). This
nding can be connected to the idea that publications in non-core

ournals need more time to be ‘detected’ and cited by the scientific
ommunity.

.2. Research groups by durability measures

In general, the production of research groups with a delayed
attern tends to increase with the enlargement of the citation win-
ow, while a contrary pattern (a decrease in the field-normalized

mpact) is found for to the flash-in-the-pan ‘production’. This is in
ine with the findings at the individual level (Costas et al., 2011)
hat the field-normalized impact for normal publications does not
mprove very much when enlarging the citation window.

Three clusters based on the classification by durability of sci-
ntific publications have been established, being this the same
istribution of clusters also established at the individual level
Costas et al., 2011), with a cluster of research groups with more
ormal publications, another cluster with distinctly proportionally
ore flash-in-the-pan papers, and a third group with proportion-
lly more delayed publications.
A more in-depth analysis of the clusters based on durability

hows that research groups that have proportionally more normal
ublications (i.e. the cluster “+Normal”) tend to perform the best
cy 42 (2013) 886– 894 893

in the field-normalized bibliometric indicators, regardless of the
period of citation impact measurement. In other words, research
groups with a production of papers that follows a standard obso-
lescence pattern in citations (standard for the field under study,
chemistry) tend to be more cited as compared to groups with publi-
cations with different obsolescence patterns. Research groups with
proportionally higher levels of delayed publications tend to increase
their field-normalized impact with the enlargement of the citation
window. But this is not enough to outperform the groups with a
higher share of normal publications, and only just enough to level
off those groups with more flashes-in-the-pan. In other words,
waiting (in terms of the citation window) for these groups results
in a better performance but not sufficient to significantly change
their position as compared to the other research groups.

5.3. Qualitative indicators vs. durability measures

Considering the qualitative indicators in relation to durability
types, it is important to note a tendency in which research groups
with the highest qualitative scores are also the groups with the
highest levels of normal papers. This may  indicate that “normal sci-
ence” is also positively valued from point of view of the experts in
the committee, in line with the quantitative findings. On the other
hand, groups with a higher degree of delayed publications were
considered by the experts being more productive. This suggests that
these groups may  have also important production in other channels
of communication (e.g. books, book chapters, etc.) that is not cov-
ered by the WoS  but known to the review committee through the
self-evaluation reports produced by the groups. Besides, the peer
review committee assessed that these groups presented a higher
quality and relevance as compared to those groups with more flash-
in-the-pan production, but a lower viability. This implies that the
peer review committee positively assessed the potential interest
of the research lines of groups with a higher degree of delayed
publications but considered their work to be less viable. This may
suggest that the near-future expectations of these groups, although
regarded as relevant, were considered less positively by the peers.
Finally, those groups with a more flash-in-the-pan pattern were
the lowest in nearly all qualitative indicators with, remarkably, the
exception of viability. This suggests that the peer committee con-
sidered the line of research of these groups to be not very relevant
yet but it still considered as viable.

Our results suggest a consistent relationship between peer
review assessments and the durability of scientific publications,
in the sense that for the experts of the committee the normal pro-
duction was the part of the output that was most appreciated. The
differences in the scores given by the experts between flash-in-
the-pan and delayed production also suggest a certain consistency,
with delayed groups regarded as relevant but less viable, and flash-
in-the-pan as less relevant but more viable.

5.4. Final conclusions and implications of the study

In general, we  can conclude that the different types of dura-
bility of publications have almost no effect on the assessment of
the performance of research groups. It appears that both by biblio-
metric indicators and by peer review assessments, research with
a standard durability is valued and rewarded more positively. This
supports the statement made by Small (1998) that the right idea at
the right time is incorporated into science, while the right idea at
the wrong time is not. This reinforces the suggestion that it is impor-
tant to communicate new results and important conclusions in a

way  that they can be understood and assimilated by contemporary
colleagues.

Our study also shows the consistency of peer review assess-
ments with bibliometric indicators and especially with indicators
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f durability, in the sense that qualitative indicators also tend to
eward “normal” science. In other words, peers judge research pos-
tively if the potential impact of the publications can be expected
n a regular period of time. This indicates that the assessment

ith bibliometric indicators based on a citation window of ‘nor-
al’ length will correlate well the qualitative assessment. However,

t is remarkable that the peer review was also able to detect (on
he basis of the qualitative indicators) several relevant differences
hich may  be related with the durability of the publications of the

esearch groups.
In sum, the main finding of this study that (1) the effects of the

ifferent types of durability are not very relevant at the group level,
nd that (2) the selection of an adequate citation window (e.g.,
–5 years) (Vlachy, 1985; Glänzel et al., 2003; Costas et al., 2011)

s in most cases sufficient to provide reliable indicators and fair
ssessments that correlate well with peer review based qualitative
ssessments. Of course, sleeping beauties and delayed publications
an still appear. But if they do not represent an important share of
he production of the unit of analysis (e.g. more than 30%, which is
ot very likely), we can assume that in general their effect will be
ot very influential. Nevertheless, combination of durability indi-
ators with peer review assessments can detect potential cases of
roups with certain level of delayed patterns that would require a
ore thorough assessment.
We would like to conclude with a policy relevant recommen-

ation. An improvement in the application of bibliometric tools in
esearch assessment procedures could consist of the inclusion of an
ndicator of the degree of ‘normal durability’ publications, in order
o alert peers in a review committee for the possible differences
etween groups on this aspect. This could then be considered a pos-
ible reason for more in-depth scrutiny. Overall, this could improve
nformed peer review, by focusing on yet another dimension of sci-
ntific publishing, and the way scientific results are communicated
nd perceived by the scientific environment.
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