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Abstract. The research activities of Wageningen Universityd aResearch (or
Wageningen UR) are concentrated around food and goadiiction, living environment
and health, lifestyle and livelihood. To facilitatke scientific information access of
Wageningen UR staff members, the library strivepravide a balanced collection of
relevant journals. For such a balanced collecqpyropriate collection management is a
necessity.

For information on journal usage by staff membédr$\iageningen UR, the library has
developed an alternative analysis based upon ifiiom from article references. An
inventory is made on a yearly basis of the jourfi@e which articles are listed in the
references of articles published by Wageningen @R st the three previous years. For
each of the inventoried journals the number of sinfebundance) articles from this
journal are included in the references of the iigld articles is counted. The published
articles are collected from Wageningen UR's instihgl repository, which contains
updated affiliation information for the authorstbé articles. The institutional repository
also contains, for each published article, a liakits corresponding Web of Science
record for collecting information on the articlesferences.

The use of the institutional repository, in combio@ with Web of Science, as input for
this alternative analysis enables customized, evieldbased measures of journal usage
by Wageningen UR as a whole or parts thereof (esearch groups). Customized lists
of accessed journals can be used by staff memberalect journals that are relevant for
their research. The library uses the lists to eaalits journal collections and allocate
costs to organizational units of Wageningen UR.

Customized lists of used journals also can be apptiea similarity analysis of journal
usage by different research groups. Via clustetyaisaand mapping this similarity in
journal usage by research groups can be visuatizedtime.
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1. Introduction
Wageningen UR (University & Research Centre) isirgarnational research
and knowledge centre which is located in the Nédinels. The hybrid character
of Wageningen UR is reflected in the combinatioraofiniversity (with more
than 80 chair groups) and 10 different researctitimss in one organization.
Research activities and educational programs ofaffagen UR focus around
the domain of ‘healthy food and living conditiongVithin this domain there are
three core areas that are studied and explored tigersts and staff of
Wageningen UR (Working Group Annual Report WageemdJR, 2012):
health, lifestyle and living conditions; food andofl production; and living
environments.
For about 10,000 BSc and MSc students and 6,5&0nstmbers (Wageningen
UR, 2013), Wageningen UR Library provides accessbath digital and
hardcopy versions of scientific literature, esplgiain the fields of
agrotechnology, food sciences, plant and animanses, soil science, geo-
information, landscape and spatial planning, waied climate, ecosystem
studies and social sciences. The services of iharji are not restricted to staff
and students. All locations of Wageningen UR Liprare also open to the
general public.
In addition to the physical collection of (e.g.)dks, journals and reports,
Wageningen UR Library also holds a digital libranjth access to online
resources such as research reports, MSc or Ph@sthegbsites, databases
(mostly bibliographies), electronic books and oalijournals. The online
journals provide an important source of informatiespecially to Wageningen
UR staff members, that is used in their researcks for this reason that the
library strives to provide a balanced collection refevant journals for the
scientific disciplines in which Wageningen UR rasbears are active. For such
a balanced collection appropriate collection mansg is a necessity.
Typically, collection management for journal suljsons at university
libraries is often based upon annual measuremenisuonal usage at the
university (see e.g. Boukacem-Zeghmouri & Schop2@l12; Bucknell et al.,
2011; Suseela, 2011). For this purpose, statisiitsarticle downloads per
journal are obtained from COUNTER reports (Projeounter, 2012) provided
by the publishers or aggregators where the sulismrigo the journals are
arranged. Download statistics of journals are asmually collected and
aggregated for collection management on journaM/ageningen UR Library
(Veller & Spikman, 2010). Unfortunately, howevehese download statistics
only provide information on the usage of journajsstaff for Wageningen UR
as a whole. As a result, collection managemenbampls that are relevant for
certain parts of Wageningen UR (e.g. research grdaptitutes or chair groups)
cannot be based on these statistics.
In addition to the lack of information on journaage by parts of Wageningen
UR, download statistics may provide inaccurate rimi@tion on journal usage.
The reason for this is that a user may downloadrticle (even multiple times)
without actually reading or using it. As a resufietanalysis of download
statistics to assess journal usage may resultenestimation of ‘real” usage.
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In order to obtain more accurate estimations ofrrjal usage for both
Wageningen UR as a whole or parts of it, the Iiptaas applied an alternative
measure of journal usage that is based upon thedabge of journals in
reference lists of articles published by Wagening¢R staff. This paper
describes the methodology for obtaining this infatiotn and discusses some
applications of this new method in the collectioanragement and presentation
of journals by Wageningen UR Library.

2. Methodology
The alternative analysis of journal usage is bagsoh information from the
references in research articles that are publighedVageningen UR staff.
Wageningen UR Library uses a time frame of thremyéor the analysis of the
reference lists. This means that in year t artiplglslished by Wageningen UR
staff in years t-1, t-2 and t-3 are analyzed. Thethmdology for the alternative
analysis is schematically represented in figure 1.

Wageningen Yield @

SCIENCE.

references f&— ISI-number publications work-relations

|

references per journal for research groups |

journal usage for
research groups

Figure 1: Sources and methodology for the alteveainalysis of journal usage
by (parts of) Wageningen UR based upon references.

The published articles are collected from WagenindgR institutional
repository (Wageningen Yield: WaY). The repositargntains all scientific
output by Wageningen UR staff and is maintained thg library. Via a
connection with a Current Research Information &ysfMetis), the repository
contains updated information on work relationsiljation data) for the authors
(i.e. Wageningen UR staff) of the scientific outpebr articles published in 1SI-
journals (i.e. journals covered by Web of Scient®) unique identifier to the
corresponding record with bibliographic informatiomnWeb of Science is also
stored in the repository.
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From the articles published by Wageningen UR staffears t-1, t-2 and t-3 a
selection comprising articles published in ISI-joals is made. For each of
these articles, via the unique identifier to theresponding bibliographic record
in Web of Science, all references are collecteces€hreferences represent the
information sources used by Wageningen UR staffhim writing of articles
published in ISl-journals in years t-1, t-2 and t-3

The collected references are subject to furthelyaisa A subsequent selection
is made for references that represent journal lestic Criteria for the
identification of these references are journakditlindications of volume and
issue data or listings of DOIs. For the referertes represent journal articles
an inventory is made of the journals in which tlag published. For each of
these inventoried journals its abundance in thereeices of articles published
by Wageningen UR staff is determined. The abundasfc@n inventoried
journal is measured by counting the number of tigwieles from this journal
have been included in all reference lists of thilas published in years t-1, t-2
and t-3 by Wageningen UR staff.

Along the whole analysis, for each reference tlemiifier (to the corresponding
bibliographic record in Web of Science) of the psiibd article in which it was
listed is saved. Based upon this identifier, ang ithiformation stored in the
repository, customized lists of articles publishéy specific parts of
Wageningen UR (e.g. research groups) can be selaotk related to measures
of journal abundance in the references of theselest As a result, this analysis
enables the listing of the number of article refiees per journal in articles that
have been published by a particular research grohjs. listings provides an
evidence-based estimation of usage per journahferesearch group.

3. Results
In 2012, the alternative analysis of journal usages based upon 7,278 articles
in I1Sl-journals that were published by WageningeR &taff in 2009, 2010 or
2011. These articles represent 57% of the totansific output (academic
publications) for Wageningen UR in these three gedrom the articles
published in ISl-journals, in total 349,344 refezes were selected, 80% of
which were references representing articles inBja0rnals.
Figure 2 shows the counts of article referencesir{dhnce) for each of the
8,201 journals in the reference lists of Wageningih published ISI-journal
articles in 2009, 2010 or 2011. The journals onhbgzontal axis are sorted in
descending order by the number of article reference
In figure 2 an arrow indicates the position of flernal of Business Logistics
from which 20 articles were included in the refeetists of the Wageningen
UR published articles. In order to cover 90% of atlicle references in the
8,201 journals, 1,814 journals (which were coun2&dor more times in the
article references) need to be selected. As atresoin this analysis, a core
collection of 22% of all journals that have beewentoried from the reference
lists would be responsible for 90% of all articefarences in Wageningen UR
published articles.
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Figure 2: Abundance of 8201 journals in referensts lof 1SI-journal articles
published by Wageningen UR staff in 2009, 20100112

Table 1 shows the top-10 journals that are the mmshdant in references listed
in ISl-journal articles published in 2009, 2010 ak@ll for the whole of

Wageningen UR. Journals referred to most Rreceedings of the National
Academy of SciencesNature Science Applied and Environmental

Microbiology and theJournal of Dairy Science

Table 1: Top-10 journals that are most abundanteference list of articles
published by Wageningen UR staff in 2009, 2010012

Journal title Number of
references
Proceedings of the National Academy of SciencdleotUnited
States of America 4,106
Nature 4,065
SciencgNew York, N.Y.) 3,890
Applied and Environmental Microbiology 2,810
Journal of Dairy Science 2,142
Plant Physiology 1,877
Ecology : a Publication of the Ecological SociefyAmerica 1,857
The journal of Biological Chemistry 1,764
Environmental Science & Technology 1,684
Remote Sensing of Environment 1,564

The lists of journals for specific research grogps differ considerably from
the listing for the Wageningen UR as a whole. Tabldisplays the top-10
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journals , listed in 669 ISI-journal articles, pisbled by the Crop and Weed
Ecology group in 2009, 2010 and 2011. For thisaegegroup the journals that
were referred to most aféeld Crops ReseargtAnnals of BotanyPlant, Cell
& Environment Journal of Experimental BotargndPlant Physiology

Table 2: Top-10 journals that are most abundanteference list of articles
published by the Crop and Weed Ecology group ir02@010 or 2011.

Journal title Number of
references

Field Crops Research 154

Annals of Botany 110

Plant, Cell & Environment 101

Journal of Experimental Botany 95

Plant Physiology 94

Agricultural Systems 74

Agriculture Ecosystems & Environment 65

Crop Science 54

Weed Research 54

The New Phytologist 51

The differences between tables 1 and 2 demongtratehe journals important
to Wageningen UR as a whole may not be importanthfe staff of a particular
research group. These differences reflect theivelanportance of journals for
the research fields in which the researchers abuargroups of Wageningen
UR are active.

Rather than COUNTER statistics on article downloguks journal, the
alternative analysis described above providesecdéestimation of the usage of
scholarly journals by WUR staff in the preparatafrtheir articles. Comparison
between COUNTER statistics and analyses on the damoe of journals in
reference lists shows that both measures are atecelTable 3 below displays
correlations between both metrics. Journals withv loounts of article
downloads are excluded from the calculations ofcthreelations.

Table 3: Correlations between article downloadsjpernal and abundance of
the journal in the references of published artiglegears 2007-2011.
Abundance in references from published artig

es

2007 | 2008 ] 2009] 2010 2011
s % | 2007| 0597 0603 0.610 0.60p 0.594
5o & | 2008 0.543| 0553] 0.553 0.55p
£E¢2 [2009 0.775| 0.802] 0.791
3 ®3 [2010 0.796| 0.804
S [2011 0.712

*Only the journals that cover in total 90% of atiwinloads per year are used to
calculate correlations between the number of artitdwnloads and abundance
in the references.
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Table 3 shows a correlation of about 0.8 between rlamber of article
downloads per journal and the abundance of thisnguin references of
Wageningen UR publications for the years 2009, 28t6 2011. A perfect
correlation between both measures for journal usaget expected because not
all article downloads will result in the inclusioof those articles in the
references of published articles. This may be #selt of not using downloaded
articles in the writing process or multiple dowrdsaof the same article by a
user and only inclusion of this article only iniagie publication.

For the article downloads that were collected i97202008 and 2009 table 3
indicates that the correlation with the abundamceeference lists tends to be
higher one to two years after downloading. For gXanthe correlation between
the number of article downloads collected over 2@@veases to a maximum of
0.610 with the abundance in references from argmiblished in 2009 and
decreases again with the abundance in referenoes drticles published in
2010 and 2011. This indication of a (weak) trend/marrespond with the time
that a user needs for the preparation, review atdigation of articles as well
as additional time that is needed for the inclusibrihese articles in Web of
Science. The differences between the correlatinrtsble 3, however, are not
very large and to confirm a trend correlations $thdee determined over a
longer period of time.

4. Applications

The alternative measurement of journal usage destrabove enables direct
comparison of journal usage in Wageningen UR phbtis articles. Also,
customized lists of journals used can be made amtpared for (any part of)
Wageningen UR. Wageningen UR Library uses thesepeaoisons and lists to
make decisions on the continuation of subscriptidosjournals (journal
collection management) with publishers or aggregatélso, frequently it is
checked whether journals that are included in esfee lists make part of the
collections of journals to which Wageningen URudscribed and are included
in the library catalogue. This measurement alsdlesaregular evaluation of
composition of the journal collections to confirhat they still include journals
most often referenced. In addition, allocationhs fjournal subscription costs of
these collections can be based upon the same noddiggd

For its services the library has financial agreetmevith various (aggregations
of) research groups at Wageningen UR. With the atttogy described above
it is possible to analyse which journals have bieetuded in the references of
articles published by the staff of each researdugrover a period of three
years. The abundance of journals in these refeseiscesed to distribute costs
involved in the subscription to these journals ovbe research groups.
Summation of the allocated costs per group resuléstotal amount of costs for

! For most journals the list price is allocated ower different research groups.
The reason for using the list price is that foritegority of (paid) journal
subscriptions package deals have been arrangeguitishers or aggregators.
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each group. Per research group these costs atoffiaed to the total costs for

all journals. What follows from this fractionatios a factor per research group
that is used (in combination with other data) focdte costs of collections and
services by the library to the different (aggremadi of) research groups of
Wageningen UR. The factor for allocation of costerothe science groups is
known, at Wageningen UR, as the Spikman factdhe calculation of the

Spikman factor based upon the abundance of jourmafthe references of

groups’ published articles is described in the appe

In addition to collection management and cost alfion, the ‘journal reference

abundance list’ is also used to present journathéncatalogue browser of the
digital library of Wageningen UR. Users of the thdjlibrary can sort selections
of journals (e.g. journals that have been categdriander molecular biology;

see for an example figure 3) according to imporané these journals to

Wageningen UR staff. Hereby ‘importance’ is meadupg the abundance of
the journal in the references of articles publishgdVageningen UR in the last
three years.

Wageningen UR Library collection of journals

wageningen ur (home) » digital library = journals = search resutt
» Collections

All Journals ‘
Search ?
Electronic journals 4 J

All databases

Recommended databases

Al dictionaries Sortresultby: |mportance = |2
Recommended dicionaries

All encyclopedia

Recommended encyclopedia

Textbooks by course Records 1- 10/ 163 { alert | ewot &y pint 7 help
» Filter by subject & checktifleto addto v marked list <= previous | next >>
> ic Sci
Basic Sciences [7] Plant physiology : a himonthly journal deveted to all phases of plant physioloay [Journal more info...
% Molecular Biology 5] American Sociel of Plant Physiologists | 1325- >

plant physiology - agriculure - usa - botany - cytology - cellular biology - genetics - molecular biology

> Subject [7] The plant cell [Journal] _ ) . moreino..
| American Sociely of Plant Physiologists | American Saciety of Plant Biologists | 1383-
botany - cel culture - celular biology - cytology - experiments - meristems - plant physiology - tissue
cutture - cel physiology

Wolecular Biolagy (General) (113) El

Plant Molecular Biology (15)

Nudleic Acids (17, Dl :g;nrlanl ournal [Journal] | L
genetics - geneic variation - evolution - speciation - immunogenetics - botany - cytolagy - molecular show abstract
biology

B !d;;:t\cacms research [Journal more info ...
Ell

metabolism - nucleic acids - physical chemistry - physics show abstract

Genetic Engineering (22 g

[7] Theoretical and applied genetics : Zeitschrift fuer ische und more ifo...
g)| ancewandte Genetik [Journall -
1968-
genetics - genetic variation - evolution - speciation - immunogenetics - animal breeding - plant breeding -
Zootechny - herftance - breeds - races - hertabilty - zoology

7] Journal of experimental botany : an official organ of the Society of Experimental Biolo L more info

g Lournal —

=" Society of Experimental Biology | 1950- show abstract
biochemisiry - biology - biophysics - botany - great britain - molecular biology - plant physiology

Figure 3: Sorting of molecular biology journalstire catalogue browser of the
digital library of Wageningen UR according to thnportance.

As described above this alternative analysis mitkegssible to obtain journal
lists with counts of article references per reseamup. These lists provide an

2 G. Spikman was librarian for Wageningen UR fromi@@013 and applied
virtual collections of journals per research gréaallocate subscription costs.
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estimation of usage per journal per research giougheir published articles
over the last three years. Based upon the ligtspipssible to make comparisons
between research groups according to similar usafg@ournals. For this
comparative analysis a similarity matrix is cal¢ethfrom journal abundances
in the references of published articles per re$egroup; in order to correct for
differences in group size and research output peupy the abundance per
journal is fractionized to the total number of elgireferences in the published
articles of each research group. The similarityrivas calculated based upon
the Jaccard similarity coefficient (Jaccard, 1901).

Via cluster analysis on the calculated similarityatrix and mapping of the
number of article publications per research groith WYOSviewer (Van Eck &
Waltman, 2011) a network can be created (see figure
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Figure 4: Network of 290 Wageningen UR researchugsobased upon a
similarity analysis on shared use of journals iticks published by these
groups in 2009, 2010 and 2011.

The network in figure 4 visualizes similarity inujmal usage by the 290
research groups of Wageningen UR based upon thklisped articles in 2009,
2010 and 2011. The size of the bubbles correspaittisthe size of the article
output in 2009, 2010 and 2011 for each group. Rebegroups that are placed
closely together in the network have more similaage of journals in the
reference lists of their published articles. Aldémm the clustering with the
VOSviewer (Van Eck & Waltman, 2011) it follows thée research groups can
be clustered in five clusters, represented by diferent colours in figure 4. In
majority, the five clusters correspond with theefiaggregations of research
groups under which the research groups are orghaizé/ageningen UR:
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» yellow: Plant Sciences group

e green: Agrotechnology and Food Sciences group

» purple: Animal Sciences group

» red: Social Sciences group

* blue: Environmental Sciences group
By creating networks (such as the one representéidire 4) from analysis of
articles published in consecutive years it is gaesio follow the similarity in
journal usage by research groups over time. Itss possible to compare and
visualize journal usage of research groups with jthenals that have been
included in publications of individual (internal external ) researchers.

5. Discussion and conclusions
Also other authors describe the analysis of thendhoce of journals in the
reference lists of faculty publications to evalugternal usage. Mattos & Dias
(2009) describe an application of citation analysisn academic dissertations
to support decision making in the collection depehent of the library.
Despite the fact that analysing references froreaiitations may indeed support
collection management decisions, the analysis thestthere for Wageningen
UR is based only on the analysis of references fisim journal articles. The
reason for this is that journal articles repredbatlargest part (on average 65%
in 2009, 2010 and 2011) in the yearly publishedrific output of Wageningen
UR and therefore are the best source to base @afyjjpurnal usage on.
In another paper, Chung (2009) proposes an alteenatodel for the selection
of a set of journals that can be considered mogitant for an academic
library (i.e. a core collection). In the model, ioles journal citation scores also
other scores like number of article downloads, iohdactors and subscription
prices are included per journal. The combinationtted scores results in a
ranked list of journals from which collection maeagent decisions can be
taken. The analysis described here for Wageningeiotly takes the number of
citations each journal received from staff publimas into consideration. The
reason for this is that this number directly carrddated to usage of the journal
by the Wageningen UR staff. The same does not satbshold for download
statistics (see the remarks made on downloadtstatts assess journal usage in
the introduction of this paper) and neither imgactors nor subscription prices
give information on journal usage (and thereby tiedaimportance of the
journal to the user).
Salisbury & Smith (2010) provide in their paper athod that resembles the
method described in this paper for evidence bas#ldction management. In
their study, they analysed references from faquitiylications of the University
of Arkansas. Based upon the total number of citatieach journal received,
ranked listings of journals are presented. Theyaimlby Salisbury & Smith
(2010) represents an analysis at the macro-leeeffar the whole university.
Recently, Tucker (2013) published a paper on ttadyais of literature citations
by faculty of the University of Nevada, Las Vegddy starting with the
publication output of the nine colleges of the wemsity, Tucker is able to
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identify most cited journals per college. This deabcustom made journal
selection at the meso-level; i.e. for each college

The analysis described in this paper makes it plessd obtain estimations of
journal usage by Wageningen UR staff members ogéineld periods of time.
As input for the analysis, articles published bar{p of) Wageningen UR are
selected from the institutional repository of Waipgen UR. Since this
repository also contains updated affiliation infetion as well as identifiers to
Web of Science records (with meta information sastarticles included in the
references) customized analyses of journal usagaguned by journal citations)
per (selectable) organizational part of Wageningdenis possible. Thereby, it is
possible to perform analyses at the macro (whoigeusity), meso (science
groups or institutes) or micro (chairs and chaaugs) level.

From the analyses lists of journals, sorted onatiendance of each journal in
the references of published articles (i.e. numbkmrezeived citations per
journal), can be made. These lists are used im@uollection management by
the library as well as for presenting relevant j@ls to researchers that may be
active in different scientific fields. Additionallyhe estimation of journal usage
per group can be used to calculate the Spikmamwrfagsed by the library to
allocate costs over different research groups ofj@dagen UR. Based upon
additional similarity analyses, the library appltee outcomes of the alternative
analysis on journal usage per research group ierdodvisualize comparability
between research groups of Wageningen UR based upage of the same
journals.
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Appendix: Calculation of the Spikman factor for allocation of costs
over (aggregations of) research groups based upohe abundance of
journals in the references of groups’ published aiitles

The calculation of the Spikman factor starts witkable of the abundance of
journals in the references of articles published gup. The abundance is
measured by counting article references per joumtie articles published by
the group.

The total number of groups ig and the total number of journals is Bach cell
in the table below contains the abundance r ofuangl j in the references of
articles published by a particular group g.

Group 1 Group 2 Groupgn
Journal 1 711 T12 Tlng
Journal 2 21 oy T‘an

Journal n rnjl T‘njz rnjng
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In the next step the abundance of a journal inpthiglications of all groups is
allocated to the different groups. This is dondh®y calculation of fractions: the
abundance of a journal per group is divided by thenmation on the
abundances of the same journal over all groups.ré&sdts of this fractionation

is shown in the next table.

Group 1 Group 2 Groupg n
T11 T12 Tin,
Journal 1 n n n
g g g
21 22 Tan,
Journal 2 n n —n,
g g g
rnjl rnjz rnjng
Journal p n n n
YeiTnjg | LgeqTn Yy Tan
g=1""1;9 g=1""1;9 g=1"mjng

In general, the calculation of the fractionized rdance of journal j for group g
can be represented as follows:

Tig

n

g
Zg:1 r]'g
In additon to abundances of journals in refererate & table is needed with the
list price | for each journal j.

List price
Journal 1 l1
Journal 2 lz
Journal p lnj

The list prices of journals are allocated to theugps by calculation of the
product of the fractionized abundances with thiepliges.
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Group 1 Group 2 . Grougn
T T T
Journal 1 l 12 l __ng
1 g 1 [Qng 1| ... g * l1
T T T
Journal 21, l 22, l __ g
2 g 2 [Gng 2| ... g * lz
T, ;2 e
n;1 nn
Journaln—f * 1, an r = 19 i L.
n; Z g T J g=1'"m1jg Z g T J
g=1"1;9 * 1, g=1 "njng
J

In general, the allocation of the list price ofaufnal j to the groups can be
represented as follows:

_te .
SoiTig
g=1 T']g
For the groups the total share in the list pricethe journals is calculated by

summation over the journals for each group.
Group 1 Group 2 A Group ny

Al nj nj nj ,
T T; j
. Tt " Ca— T I M
journals an ro ) an ro ) an 7
j=1 g=1]9 j=1 g=1"]9 j=1 g=119

The Spikman factor per group follows from the frawizing of the total share in
the list prices for all journals per group over shenmation of all list prices.
Group 1 Group 2 Group ny

nj T; nj T nj Tj

j J1 j Jj2 j g

All Z]’=1 (an -, * l]> Zj:l (an -, * l]> Zj:l (an " * l]
g=1"]9 g=1"J9 g=1"jg

journals g g g
J J J
Zj:llj Zj:ll]' z:j=1lj

In general terms the Spikman factor per group gedbagoon abundance of n
journals (with list prices) that have been includethe references of the groups
published articles can be represented as follows:

nj Tjg
> =
] Z g T
g=1"J9
nj

Zj=1 lj



