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Abstract

Introduction. We examine the role of the digital repository ager, discuss the
future of repository management and evaluation sughest that library and
information science schools develop new repositapagement curricula.

Method. Face-to-face interviews were carried out withmagers of five different
types of repositories and a Web-based survey waedaut with users. LexiURL, a
new Web link evaluation software, provided a “webtim” basis for investigating
potential users online.

Results. Few managers had received any formal training. fdpmositories were
relatively new and web statistics had been usetthdynanagers to monitor their
success. The LexiURL analysis indicated that gtevorks associated with the
repository sites were predictable and made senseaitagers because expected co-
links and known links appeared in the network deags. Users of the repositories
discovered them through friends and colleagues.

Conclusion. Digital repositories require ongoing evaluationdetermine their
quality and new directions for growth. A LexiURhadysis could be carried out by
managers every four to six months and used as pleoment to transaction log file
analyses. Repository managers will need formahing in the future and we suggest
a set of modules that would be suitable for a spistiprogramme.

Introduction

A significant amount of digital repository reseagastd development activity is taking
place in the United Kingdom, much of which is asatexl with the Joint Information
Systems Committee’s (JISC) Focus on Access totlistnal Repositories (FAIR)
programme (2002). In 2005, JISC initiated anotadirfor repository projects with
the intention of

bringing together people and practices from acressous domains
(research, learning, information services, insiiaal policy, management
and administration, records management and so@ensure the maximum
degree of coordination in the development of digegpositories, in terms of
their technical and social (including business) asg(Joint Information
Systems Committee 2005).

In addition to the JISC'’s call for projects, a nianbf technical architecture, metadata
standards, copyright and interoperability issueshzeen identified as critical to the



development, management and sustainability ofalig#positories (Day 2003; Gadd
et al.2003a,b,c; Guet al.2004; McLean and Lynch 2004; Medeiros 2003).
Academics and other professionals are increasmgpypied with discussing these
issues online (Andrew 2006; Harnad 2006a), to shihid the latest information
concerning practical and technical challenges.

Here, we focus on the unique role of the digitplostory manager and investigate the
evolution of this role in light of current researmhd practice. Qualitative and
quantitative data taken from a JISC digital remogiproject titled ‘User Needs and
Potential Users of Digital Repositories: An InteégchAnalysis’ are used to enhance
our discussion and give support to the idea thatpregrammes will soon be needed
to help train the growing numbers of professiomalgaged in repository
management.

Defining repository and therole of a repository manager

Central to the role of a repository manager ispingose or primary attributes of the
repository. Specialised repositories are beinglibgped for different purposes, for
example, e-prints repositories, e-learning repasi$o data repositories, e-thesis
repositories and subject-based repositories; thexeh useful definition of a
repository needs to encompass all types. CrowAR@ibbons (2004a) and Heery
and Anderson (2005) offer very similar definitionSrow (2002: 16) emphasizes the
value ofopen accesand creating a digital repository ‘with few if abgrriers to
access.” Gibbons explains that the common featudégital repositories is that they
‘contain digital content,” adding:

The range of different types of digital content banvast, including text,
audio, video, images, learning objects and datas&tse material may be
born digital or of a physical medium that has beeytized, such as scanned
images(Gibbons 2004: 6).

Heery and Anderson (2005: 2) specify that contedleposited in a repository,
whether by a creator or third party and that thes#ory architecture manages
content as well as metadata and offers a minimurofd®sic services, for example,
put, get, search and access control. Moreove@pasitory must be sustainable,
trusted, well supported and well managed.

The role of a chief repository manager should beetognise and define taison-
d’étre of the repository so that depositors, users anulmees of the public will be
familiar with its existence and purpose. Once ¢hesers know about the repository,
its benefits must be advertised; hence, the marreegsts to understand the
importance of establishing a promotional programffiee repository manager should
also have a clear sense of what constitutes theessior failure of a growing
repository, including long-term financing, institutal support for document
contribution mandates, and time to encourage iddads to contribute materials. He
needs to be well educated on the technical aspéthe repository’s construction,
including its underlying software, standards addfte metadata and standards for
interoperability. The manager must think about ttha repository can do for its
contributors and create an appropriate evaluatiogrpmme using informetrics,
bibliometrics, log file analyses, or webometric lggas when needed. The manager



will have to keep up to date with current infornsatscience research, think about
how to implement user-assistance programmes and sk that deposited, accessed
and used materials do not infringe copyright. @yedhe development of a repository
requires a great deal of work; hence, without tcali support team of information

and computing specialists, the digital repositarpot likely to be successful.

Some background

The role and core competencies of library profesg®ohave been the subject of
recent debate (Chan 2006; Mullins and Linehan 28@bgeant and Harrison 2004)
and similar attention has been paid to the roldigifal technologies (Choi and
Rasmussen 2006; Hastings and Tennant 1996; Spih€aal 1999; Perry 2005).
When an individual chooses the professional roléaodrian we trust and understand
s/he has a core background of specialised traintgpository managers generally
have not necessarily had specialised training;aamihg in library or information
science. The work of a librarian can be measugaghat the theoretical
underpinnings and standards of librarianship, wéderepository management is
evolving from a new vision: a new scholarly comnuation movement based on the
philosophy and standards of open access (see J2006%

The termopen acceskas been given a variety of definitions and itenneg is still
evolving; however, following the Budapest Open Ahitiative meeting, a
definition was produced:

First, open access works are freely available. ddd¢they are ‘online’,
which would typically mean that they are digitakdments available on

the Internet. Third, they are scholarly worksoufth, the authors of these
works are not paid for their efforts. Fifth, as shdut not all authors of
peer-reviewed journal articles are not paid andisworks are scholarly,
these articles are identified as the primary typemen access material.
Sixth, there are an extraordinary number of petadituses for open access
materials; users can copy and distribute open aseesrks without
constraint. Seventh, there are two key open actestiegies: self-archiving
and open access journglBailey 2006:15).

Self-archiving is one strategy, which Harnad (20Q2X8)6b) describes as the ‘green
route to open access.” When an author providestléss free “eprints” of electronic
versions of their own final drafts on their owntihgional Websites for all potential
users Web-wide who cannot afford the journal versiee or she is said to be ‘self-
archiving.” (Harnad 2006b: 1). Evidence has beedluced to show that open
archiving of papers results in an increase inioitat (Brody and Harnad 2004; Brody
et al. 2006; Hajjemet al. 2005; Kurzet al. 2004; Moed 2006) and should continue if
open access advocates convince scholars thastbreiof the most important
rewards associated with their participation. Téesons for this are uncertain, but
there seems to be a consensus that an advantate exi

In the absence of a core training programme foosipry managers, repository
development work is now falling into the handseference librarians (Chaat al.
2006), although Koehler (2006: 19) notes that grecess of organizing OA materials
can complicate the functions of library technicaivices’ as well. ‘In addition to



guestioning where articles must reside, one mustidevho is responsible for
migrating and archiving the works and who will riesathe links’. Genoni (2004
300) also writes about the need for librariansafgproach the task of content
development in repositories by applying some ofpfteedures and skills associated
with collection management'.

When academic reference librarians are askedtiaterepository projects it is
because they are engaged in public service (eligisan to academic faculty) and
situated in institutions that need to build a refoog. The library administration at
the University of New Mexico, Health Sciences Lityrand Informatics Center is one
example:

Faced with a decision about which unit of the litgrahould take on the
responsibility of planning for and implementing thstitutional repository,
the library chose the Reference and User Suppavticeunit ... based on
the library’s view that the web is a public serviegher than a collection....
The Electronic Services Development Librarian posihad been created
and that position included the [library’s] web sés a major component
(Philipset al. 2005: 3).

Philipset al. (2005:3) explain further:

Placing responsibility for the institutional reptsiy in the

Reference and User Support Services unit was adbgutgrowth of
the philosophy, the organizational structure and plersonal interests
and skills of the incumbents in the positions.

Scholars who emphasize the “changing roles referbiarians” are aware of the
fact that “libraries have moved beyond a custoatikd to contribute actively to the
evolving scholarly communication process’ (Crow 206€ited in Charet al. 2005:

270). Academic librarians, in the traditional ssrnske on the duty of keeping faculty
and students at a college or university informealéloecent acquisitions, including
what is new and available in a particular discipland including digital resources.
They also teach bibliographic instruction (e.gfeetive online search skills) as part of
their information literacy programmes.

When the Hong Kong University of Science and TetbayLibrary (HKUST) first
created its institutional repository, a dramatitssccurred in terms of what was
expected of their academic library profession#B.were

engaged in all stages of its development: the disimof goals and scope,
evaluation of system and content, forming strategied procedures,
interpreting publishers’ policies, contacting anel@cing faculty members,
acquisition of content and promotional effof@hanet al.2005: 271)

Chanet al. (2005: 271) admit that ‘the learning curve forg[taff was] steep.
Certain individuals ‘juggled multiple roles’ andisie of these roles [were] extensions
of existing ones; others [were] brand new.’



The staff at this Library took the opportunity &afn about repository management as
they progressed and in many respects it was aatm@lerror process. For instance,
the reference librarians e-mailed all faculty mersland invited them to submit
papers to the new repository, but ‘the responsepa#setic’ (Charet al. 2005: 275).
They resorted to theewjob of scanning all departmental homepages ansktbhd
individual faculty members to see how many hadqubéall-text publications on the
Web (89 out of 450). In the end, permission wasiolkd to post 150 documents, but
the reference librarians had to take up an advoaa@eywhich required them to

‘check individual publisher’s policies or negotidite self-archiving rights’ (Chasat

al. 2005: 277).

Advocacy work for open access to a university’®aesh output does not constitute
traditional academic reference work; thus, in dase, it is not clear how effort put
into the development of the new repository affe¢ctednormal reference services. If
the reference librarian’s role is evolving and daliag, through involvement in
repositories, to what degree should repository mament become an important part
of an information science school’s curriculum arttew should this curriculum
become part of the agenda? The answer rests bpategree to which the first
digital repositories are successful.

Joneset al. (2006: 17) indicate that the institutional reposytis ‘a strong and
important new idea’ for academic organizations beedts ‘appeal lies in the idea of
“groundedness”; institutions are themselves theggddrom which emerge outputs of
research — ideas, proposals, hypotheses, expesnuata and reported results.’
Conversely, the authors note that,

it is not yet clear whether institutional reposies will take root and
flourish.... The concept of institutionality is entreasingly fragile one when
we consider digital content and digital librarieagawe, therefore, must ask
whether we should be developing institutional répoes at all(Joneset al
2006: 17).

Jenkins and Breakstone (2005) provide some integesteas regarding repository
promotional work and suggest that librarians avidicary jargon when promoting a
new repository, since it is better to use terms dn@ more readily understood and
have meaning for the target audience (a similagsstipn was made by Gibbons
(2004)). At the University of OregoBcholars’ Bankvas the chosen term.
Likewise, Ohio State University decided to focuscomating e&Research Bankr
Knowledge Bankor their academic community (Rogers 2003). Jesnkind
Breakstone (2005: 317-318) also direct librariamd @epository developers ‘to
position the repository as complementary to tradal publishing.” Whilst this idea
of complementaritygounds positive, thought has to be given to wbatlemics
previously needed and expected from the traditipnalishing industry and how this
has changed with the development of repositordesieset al.remind us that in

pre-digital times, when researchers wrote up tmesgults for publication, they
would have been posted to a publisher — the ondygith the technology to
present the finished paper in pleasing form ancefwoduce it.... In the
digital age, the presentation and reproduction fimrt do not require the
intermediation of a publishgdonest al. 2006: 18).



If any intermediary work is to be carried out ir tthigital repository age, it should be
thought of in terms ofvorkflowandadministration To properly manage a
repository, all persons associated with its devalempt and maintenance must be
prepared

to examine how [to] structure the administrativeka so as to produce
individual modules, or workflow steps, which thdowa for a standardised
treatment of the relevant elements of the sy$iemeset al. 2006: 86).

For an institutional repository, there is a preded list of workflow areas with
specific tasks that need administering:

» Submissiorfworkflow generally entered into by one persothalgh
sometimes a mediated submission model is apprejiriat
o procedures for acquiring content from content anesat
» Post-submissiofworkflow involving many people. e.g., managers,
collection administrators, cataloguers):
0 a content verification procedure;
0 a cataloguing step in which metadata are verifretl a
augmented.
* Preservation(submission workflow contributes to long-term gnestion):
o short and long-term storage and preservation proesd
 Structural Managemer{a workflow of disparate tasks which do not
necessarily follow in order):
0 user and user group management;
o archive structure and content management;
0 policies and authorisations (Joretsal.: 86-92).

A significant portion of the digital repositoryditature demonstrates a justified
concern with copyright laws and other aspects tflectual property rights, such as
moral rights and database rights (Gatldl. 2003a,b,c; Gladney 1999). Within this
area of responsibility, repository managers aresadvto ‘examine the needs of each
of the main stakeholder groups involved in the toeeand dissemination of
[scholarly works, materials, or data]’ (Joretsal. 2006: 140). Stakeholder groups can
include authors, institutions, funding bodies, pslrs, users, libraries and members
of the general public and each will have their gwiorities. An author’s priority, for
example, is to have other individuals access, nuigkeof and cite their work, for
scholarship and learning; thus s/he is likely tawbecerned with just certain aspects
of copyright (i.e., that his or her name shouldabsociated with the work and the
work should not be amended or exploited commesygialithout permission). At

least one member of a repository management teirhave to discuss the individual
elements required for ‘a comprehensive depositemdusers licence agreement,
including a depositor’s declaration, the reposi®nghts and responsibilities and
[material] re-use terms and conditions’ (Joatal.2006: 148).

Case studies pertaining to repository managemergrawing and with the dawn of a
newrepository erait is useful to draw attention to Ray’s (2001 n}e that ‘case
studies of library work are not prominent in thedature on librarianship.” Why then
are case studies so important to repository wdarkRay’s (2001: 4) view ‘there is a
growing interest in the future role of librariamsit it typically views the production of



new roles as linked to technology.” Repositoryalepment work is transforming the
technology and culture of scholarly communicatioernce case studies are needed to
help information professionals bear witness to gnexlual process.

Pinfield et al. (2002), Ashworttet al. (2004) and Hey (2004) each write about what it
was like to set up institutional e-prints reposéerat the Universities of Edinburgh,
Nottingham, Glasgow and Southampton in the UK. fi€lshet al.’s study explains

how the project management team tried to make it

as easy as possible [for researchers] to contribu the beginning [the
project team] allowed researchers at the univerttye-mail papers to an
archive administrator, thus emphasizing that “tieary would do the
work.” The team felt that the academics [did] mant additional
bureaucratic burdens nor did they want to learn névgkills (Pinfield et al.
2002: 8).

In the US, Rogers’s (2003: 127) paper indicates'taile defining the scope of

[Ohio State University’sKknowledge Bankhe Planning Committee considered steps
other institutions [were] taking to manage thegitl content.” In Australia, Kennan
and Wilson encourage repository managers to leam fesearch and practice in
Information Systems, i.e., work associated withgheaseequirements uncertainty
The creation of a repository can be an incremgmtadess or a results-driven process,
meaning that ‘other institutional intellectual dapiand additional functionality could
be added as organizational change and learning fdee, or as more resources
become available.” (Kennan & Wilson 2006: 11)

The tasks associated with developing and managiegasitory are becoming
increasingly clear now that resources are availablelp new repository managers
adjust to their roles. Soon, the future of remogts and their success will be left to
those who know not only how to develop them, batleate them as well. Are digital
repositories fulfilling their primary objectivesilow are these objectives evolving
over time and how can we be sure that they areingettte needs of users? In the
next section of this paper, we discuss the findwfgs Joint Information Systems
Committee-funded Project carried out in 2005 an@62@vhich was designed to
evaluate five different types of digital resoureesoss the United Kingdom from a
management perspective, a user perspective andafiab-based perspective using
a new link analysis software tool, LexiURL.

The Joint Information Systems Committee (JI SC) study

The JISC-funded user needs study was initiateeptednber 2005, shortly after the
implementation of the 2005 Digital Repositoriesg?eanme. The following public
repositories, including one digital library, werdected for evaluation:

» Adigital library — The National electronic Library for Heal{NeLH)

* A subject repository €o0gPrintsCognitive Sciences e-Prints

* An institutional repository €-Prints SotorfUniversity of Southampton)
* A data repository ¥he UK Data Archive

* An e-learning repository — Thlrume-learning repository




From a management perspective, our research geaionacquire an in-depth
understanding of the creation rationale for eagloséory, the collaborative work
associated with the resource’s construction, theagers’ strategies for identifying
users and promoting the resource and their cuagmtoach to using Web statistics
for user assessment. In the second phase, we yedEo online questionnaire to
learn more about the needs and perceptions ofutinent users; that is, the factors
motivating them to use (or not use) the resourcketheir general usage experiences.
With the introduction of LexiURL - a new Web link&uation software — the third
aim of the study was to provide repository managatis awebometriglan for
investigating potential users or uncoverimddenuser communities, so that they
might work towards building stronger links (i.e.eWand real-world links) between
themselves and other relevant organizations oviies, at national and international
levels.

Repository types and management practices

The managers who agreed to meet with us for irdeuvitook an average of one and a
half hours to respond to a set of questions lift@a a structured interview schedule
(see Appendix). The questions for each interviegs®n (five sessions in total) were
the same; however, short discussions occurredgloun meetings when it was
valuable to elaborate upon specific points. Sofria@managers met with us on an
individual basis and others came to us in teantwofor three people. All remarks in
quotation marks that follow have been copied fromihterview transcripts.

Since the selected repositories, including ondaligbrary, were different in type, it
was interesting to evaluate them from a compargtéerspective. By choosing to
evaluate the NeLH, our aim was to determine ifairraspects of digital repository
management could be learned from current praciicdggital librarianship. During
the period in which we carried out our managematetrviews we first learned about
the rationale behind each resource’s construction.

National electronic Library for Health
The National electronic Library for Health was ¢eshin 1998 because of:

a realisation that clinicians, doctors, nurses, agle therapists,dieticians
and all kind of therapeutic professionals, needeckas to information
quickly (Service manager, NeLH).

According to the service manager, health care psid@als across the UK sometimes
find it difficult to achieve quick and easy accéssnedical information when they
need it. Normally this is related to the fact ttied library of a hospital or medical
centre is located in a separate wing and is naaydvae convenient place to get to in
order to do an information search. Often, medicafessionals are also called to
work outside a traditional medical setting; therébging themselves in a position
where it is too time consuming to get to a medieakarch library. When using a
Web-based digital library, a health care practeiowill only need to be in a place
where he or she has access to the Internet; hétreceervice was Web-based to:



provide clinicians with access to the best curntlence on conditions
and treatments to improve patient cd8ervice manager, NeLH).

At the time it became available it was not ‘aimétha public’ but ‘it has a sister
service called the NHS Direct that is.” Both wdexeloped ‘more or less at the same
time and ‘there [has been] a lot of cross usageomeshing like 10-15%.’

CogPrints

CogPrints, the subject specialty repository, waated in 1997 for the cognitive
science research community, because of the suctéss Los Alamos physics e-
prints arXiv. At our interview with the managere\earned that there was a
background interest ‘in demonstrating that [subgpeicialty repositories] were not
just for physicists’ and that they could ‘work father disciplines.” The CogPrints
manager was convinced that if the new subject afigecepository grew to be
successful, it would show that ‘archives with s@ithive papers [were] not just a
special quirk of physics.’

e-Prints Soton

e-Prints Soton was created in 2002/2003, at the sene as ‘the JISC FAIR
programme was initiated’ (and was funded by theesprogramme) and shortly after
the ECS database was created at the ElectronicS@mguter Science department.
The development of e-Prints Soton was closely @ssatwith ‘the issue of push and
pull of the open access movement.” This univesisaged repository team felt that it
was a ‘natural progression in the publishing delaata whole’ and that the creation of
e-Prints Soton

would enable the university to organize its insitinal research output in a
way that would allow better analysis of where thsearch is going
(Service managerB, Soton).

UK Data Archive

The UK Data Archive was created in 1967/1968, bseau
the UK research council thought it would be a gateh [to create] a one-
stop shop [for researchers] so that ... rather thawihg to individually go to
the data providers, mainly government departments@mmercial data
providers, [they] would be able to go to a centi@ation and obtain all their
data(Service manager, Data Archive).

The notion was to get one

organization brokering access agreements and liognsrrangements and
copyright arrangements rather than individuals hayio do that on a one to

one basigService manager, Data Archive).

Research councils have been major sources ofdialassupport for



data collection exercises; therefore in order toxinase secondary use of the
data, [sponsored researchers have been] requirenffer data to the archive
(Service manager, Data Archive).

Essentially, ‘the data archive’ was first createdaa ‘archive of investments, made by
the research councils themselves.” Accordingnéorhanager, this repository ‘has
become more important over the last few years ..alse of its change in status.’
Not only has it gradually become a digitized reseusince 1999), it is also

a legal place to deposit; the only digital repositin the country that has
legal place as status, [which] means that membétkepublic can come to
[it in order to] acquire digital materialfService manager, Data Archive).

Jorum

The Jorum e-learning repository, was created irb2ZID6 and funded by JISC to
host

content created for the [higher and further educaticommunity [as well as]
to stimulate a community of users for teaching ueses(Service managerA,
Jorum).

Outside the United Kingdom ‘other teaching andriesg repositories’ have been
created,

but none that were doing quite the same as JoMBRLOTIs... another
international repository, [which is] essentiallyliarary catalogue system
where people can come and search for content leutahtent isn’t contained
within the repository. This is not the case wibhuim, since... it houses
metadata records that describe the content thatbmfound elsewhere, but it
can also be held in the repository itsgdkervice managerA, Jorum).

Collaborative wor k

When we asked our interviewees to provide a brpfamation of who was or is
currently involved in their project, all confirmelde importance of collaboration or
teamwork. CogPrints, for example, was

created by an Electronics and Computer Science $thBent at Southampton
University. The second version, post Open Accesative (OAl), was
rewritten by another PhD student to make CogPridwd compliant. The
third version [was] taken over by another PhD stoidat Southampton
(Service manager, CogPrints).

and since then CogPrints has been the project of

a very savvy population of computer scientists @uatty good hardware
resourcegService manager, CogPrints).
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When it was time for the University of Southamptordevelop another, much larger
e-prints archive, a project team was formed bySbethampton Oceanography
Centre library, which included the Centre, the Stlod Electronics and Computer
Science and Information Systems Services. The raesrds this library project team
found that ‘it was [much more of a] collaborativioet within [different parts] of the
institution.” We were told that:

after a period of initial development ... backimgrh the Deputy Vice-
Chancellor for Research was secured [because] thexe a further ‘buy-in’
from the institution regarding [the repository’siua for] the UK Research
Assessment Exercise. It was possible to see mepoaitory would help
manage the Research Assessment process and amhttzgement of
information more generally in relation to resear@@®ervice managerA,
Soton).

Identifying and under standing users

To populate a digital repository with useful madésj a professional development
team needs to identify and sufficiently understdreneeds of their service’s primary
users. At the National electronic Library for Heak number of user groups were
identified from the pilot work, when the managemigatm

had panels of people reviewing material and comiingome sort of consensus
[regarding the material’'s value]. The user groupmsisted of a wide range of
people, including doctors, nurses, various othéedlhealth professionals

and library and information workers as wé¢8ervice manager, NeLH).

All of the users have now become key partners

because they act as advocates on [the Nationatreldc Library for
Health’s] behalf by getting people to use the lityrand they also do a lot of
training... in literature searching, for example anse of databasgService
manager, NeLH).

Through these user groups the management tearddragied a key quality resource
that the clinicians feel they need to access quicHitting the Headlinesfor
example,

is a review of the coverage of health issues imptless. Two or three times a
week, a story is picked up from the press and en@aniconclusions are then
drawn as to the validity or otherwise of the newsgrareporting. Clinicians
find this very useful as patients pick up on treteees from the TV or
newspapers and often clinicians are not aware datvithe position is. So it
helps clinicians to help patien{Service manager, NeLH).

At e-Prints Soton, the development team
wanted to capture the whole output of the Univegrditit ‘saw that [they]

needed to start in a specific area. Research wresr] key focus, [and this
included] conference papers, posters, project répand all the different
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things that research encompasg¢®srvice managerA, Soton).

The researcher was the primary user that theyrhadnd; therefore one management
interviewee said: ‘what the researcher thinks iganant is what goes into the
repository’ (Service managerC, Soton).

Another interviewee added:

When we talk about users we mean... people who posti@g the work,

such as authors. Users were wanted from a spréadeas across the
university but we started with [those] we knew wiaterested. Other groups
were targeted which would set good examples forakeof the university.

For example, Education was targeted as they woatchave a database that
they could regularly deposit material into, so theyuld be encouraged to self
archive via the repository and hence show otheulfaes that it is a good idea
to be proud of their research and have it madebleqiService manager B,
Soton).

Promotional work

After a repository is created, people are expetidiecome users; however, new
users will not necessarily recognize a servicelaevanless it is sufficiently
publicised. Atthe UK Data Archive leaflets areadable to the general public
concerning all branches of its service:

Publicity takes on a variety of forms, including ttistribution of hard copy
documents, electronic documents and specialistrdeats aimed at specialist
audiences. The publicity materials inform userd paotential users — e.g., the
Archive’s annual report — but they also but thesveeanother purpose of
showing sponsors what [the management tearaftually doingService
manager, Data Archive).

Users of the Data Archive are invited to registeat provide contact details so that
they can access all materials. A newsletter idaa in hardcopy and as a .pdf
version on the Web. The Archive has ‘20,000 regest users, but [approximately]
only 4000 have asked for a hard copy’ (Service mandata Archive). Mailing lists
are also used to inform users of new releasestafatal a lot of promotional material
such as paper brochures are produced and disttibtit@orkshops and conferences.

The Jorum e-learning repository launched its resotor public use in two stages.
First, new depositors and contributors were give@portunity to become familiar
with the repository (in November 2005), then shoafiter,

the user service, [which allows] people to downleadtent, went live in
January 2006. The two separate services were stadgslightly to allow
some content to build y®ervice managerA, Jorum).

Throughout the two launches, articles were writteawsletters were produced and

mailing lists were targeted. The Jorum e-learmeypsitory is also promoted at
events, some on invitation; others organized byrtheagement team.
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We promote the service to e-learning, ILT peo@arring resource staff in
institutions. We do this in a variety of ways itempt to get at end users, so
we promote to the right people in the right plateencourage uptake
(Service managerB, Jorum).

With respect to user training,

a train-the-trainer approach is used, whereby tragand outreach events
are held all over the country to give an overvidwbat Jorum is and
showcase some of the [deposited] materials. Theségypically half day
events, for intermediaries who will in turn pase thformation on to end
users. The intermediaries are provided with theoteces to deliver sessions
to users at their institution&Service managerB, Jorum).

M easuring success

Since many different assessment programmes anslnw) be used to measure the
success of a new digital resource, one of our tibgwas to ask the
library/repository managers if and how they hadb@etainingactionable
information from the Web the better to understasers.

The National electronic Library for Health servibanager demonstrated a high
degree of awareness regarding his users:

We know that [they are] in many cases are overwayrkgceptionally busy
and have a number of competing priorities; therefour strategy is really to
try and sell NeLH to them, by telling them what'stifor them. The key
messages are that we’re always available, that eveasy to find and you can
find the information within a few minutes of gomgo our siteg(Service
manager, NeLH).

Asked if usage statistics were collected for agsess$ purposes:
Yes, we do, on a monthly basis. The statistidavace used to track users is
calledWebTrends®nd it enables information such as what are thetmos
visited pages, the average time spent on theesitey and exit pages, so it
enables, to a certain extent, the mapping of agigeurney through the site
(Service manager, NeLH).

We asked if the service traces where users comedral he said:

Yes, Google was one of the highest entry poirithédNational electronic
Library for Health Website[Service manager, NeLH).

Regular use of the service,
breaks down something like 40% General Practitisn&P’s), 30-35%

nurses and 15% professions allied to medicine. réhwinder is students and
the general public. The students are from a vgrétrelated areas, such as
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life sciencegService manager, NeLH).

We asked if the management team had come acrodsearljits to current or new
users:

Yes, we have and do. Success stories are a kegfdeLH’s public
relations. For example, we make a point of pubing the fact that someone
saw something on our site that directly benefitedamtributed to patient
care. Some individuals have said: I've changedmgproved my practice
through something I've read. Testimonials of ttasure demonstrate that
people are finding the National electronic Librdor Health useful. Some
people volunteer this information through the feszkbfacilities available on
the site. Positive feedback is received on whapleefound on the site, for
example: | was able to do this, because | foursl t@ther information is
sought by asking clients in the user communitythedibrary community and
they relay the feedback that users have g{&mvice manager, NeLH).

The e-Prints Soton management team spoke aboaettiolf some usage statistics for
a user assessment, but admitted that this haseratdmajor part of their focus yet.

Yes, we have done a little bit of this, [but] owmimfocus has been to work on
the [development of] the repository. We are vanystious about the fact that
we need to see and show the vice chancellor soogkgatistics. At the
moment statistics are modest but they will be nmigte sophisticated and

will tie in with other statistics for other reposries around(Service
managerA, Soton).

When asked, ‘Who have you identified recently &srttain users of E-Prints Soton?’
the reply from another interviewee was:

Academic users [i.e., faculty] within the Univeysitse it for their own
reasons, whether it is to create a bibliographysee what other people are
doing. There are also users from outside the usite internationally. We
know this because we get e-mails from all ovemtbdd, particularly in
nursing(Service managerC, Soton).

The CogPrints manager mentioned that this repgstaser base was located
worldwide and that a majority could be identifiedl‘almost certainly academics.” He
also stated that the subject-based repository matshe kind that the layman would
be particularly interested in.” In terms of coliag actionableinformation from the
Web, the management team at CogPrints has implechantonline system for
collecting Web statistics, but the manager provgigisfaction was more relevant
than user satisfaction:

The relevant question is how do you get the 85%ehon-providers to be
providers, so that they can get the enhanced imp@ogPrints should not be
looked at ... in fact, open access [to publishedtks] should not even be
looked at from a user standpoint; it should be kxblat from a provider
standpoint(Service manager, CogPrints).
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The Jorum e-learning management team said thabllextion of usage statistics was
‘one of the things that [they were] currently loogiat.” One of the interviewees
stated:

currently we are collecting statistics on who igdang on to the service, the
number of downloads, et(Service managerA, Jorum).

This respondent was able to tell us that they werto 140 registered higher
education and further education institutional merabe

LexiURL link analyses

LexiURL is free software designed to retrieve link daterfrsearch engines, like
Yahoo!, Google, or AltaVista and calculate summnetatistics for lists of links or
URLs. Its output is a series of standard repdwds ¢convey information about page
URLs, sites and Web domains linking to a main sitmterest. Although LexiURL is
a flexible, generic program, many of its functi@me useful for a digital repository
link analysis.

Before each of the management interviews, a Wédalinalysis report was prepared
and presented to the managers at the meetingsstarsgion of the implications of the
data. All link data were organized in a uniformnnf@t that explained how the links
could be examined or manipulated for evaluatiorppses, or visited on the Web for
further insight. The information given to the mgess included a list of the page
URLs linking to their repository, a list of all s@td and top level domains and a co-
link network map. Figures 1 and 3 show two co-lnép examples: one created for
the e-Prints Soton management team (October 20€%)2nd another created for the
Jorum team (April 3, 2006). Distances betweemtbaal points (Websites) represent
a kind of similarity-based relationship of ‘co-lie#ness’ on the Web. Co-linked
Websites occur ‘when two pages both have inlinesfa third page’ (Thelwall 2004:
5). Lines leading to the site of interest représiected inward links and line
thickness indicates the link frequency.

Our research interest in the maps was to givedpesitory managers a method of
visualising the Web network in which their servigas situated, at the time of the
study. The e-Prints Soton site was situated winimcademic co-link environment,
as expected, but many of the co-linked sites wetalmectly linked to e-Prints
Soton. Jorum’s co-linked sites were either unigstes, or sites related to e-
learning (e.g., the MERLOT e-learning resource).

Figures 2 and 4, following each co-link map grampd number of different sites in
second or top level domains that contain at leastpage linking to the e-Prints Soton
Website and one page linking to the Jorum Webditee responses obtained from the
managers concerning this data were positive, diverfact that we were introducing a
Web analysis technique that they had not seen éefor

A link analysis using LexiURL should ideally be gad out for each of the

repositories approximately every four to six montkxser this period a manager may
be able to detect changes in the co-link maps septang the resource’s online
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network or Web community. New links might appead a regular review of their
context (i.e., where they are situated on a Wele gagl what type of organization is
creating the link) would give managers an oppotjuta think about places where
new users might beurfingthe Web and address the needs of potential usapgr
From our initial analyses, we discovered that awmng proportion of links to the UK
resources were coming from international Websigs the University of Queensland
Australia directed a link to the e-Prints SOTOM slisting it as a key resource on
their Databases for Social Sciengesge). As a result of this information, we are
certain that managers will want to see that thiess lare preserved and will want to
know if such links are being followed as access\saio their resource.

LexiURL can also easily be used as a supplemeatdg file analysis. Log files
provide information about daily user activitiestbe Web, either in terms of the
search engines used and phrases/words usersotyaery out a search, or the Web
URLs (links) that are being followed. A LexiURLapgsis is a complement to log

file data because it extracts lists of links frdre Web (using Yahoo!) that exist ‘in
the wild,” which can be compared to log file (falled) URLs. Furthermore, we
recommend that managers consider using LexiURlettopn comparative link
analyses with ‘competitor’ sites or other interoatl repositories similar in scope and
purpose. If more links or different types of linkse found to be directed to the site of
another similar resource, then perhaps these tegk®sent previously unrecognized
users, or areas for further outreach and cooperatio
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Figurel. Top 49 sites co-linked with University of Southampton e-Prints,
including directed links.
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Repository users

The results of our user survey provided us withrentrinformation concerning the
perceptions some users have of the repositories, thby want or need from them
and how they approach them on the Web. Our sumasycarried out on the Internet
using a Web-based questionnaire. To obtain paattgwe compiled a set of relevant
mailing lists on the Internet (e.g., mailing liéts health care professionals, lecturers,
educators, researchers etc who would likely beested in the repository’s content)
and sent out announcements regarding our questiertheough the lists. We wrote
to some of the school heads at the University aftismpton and asked if they would
agree to circulate an announcement regarding cestgunnaire and some of the
repository managers were helpful in encouragingleetm complete our survey.

Figure 5 shows the total number of survey respatsdsorresponding to each service.
54% of the respondents were female; 44% were r2é&teof the individuals surveyed
did not respond to the sex question). As expethedmajority of individuals who
completed the survey were between the ages of @5%u(92 %) (2% did not respond
to this question). 82% of our survey responderggewesidents of the UK.
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Figure5. Total number of survey respondents corresponding to each service

Sixteen percent of respondents were residentshef abuntries, for instance, the
United States, Australia, Canada, New Zealandels€hina, India, Thailand, Haiti,
Iran, Ecuador, Bolivia, Brazil, Mexico, Uruguay,ifiidad and Tobago and parts of
Europe (i.e., Italy, France, Germany, Turkey, Hyngiinland). Most of the foreign
survey respondents were associated with CogPhutghis was expected since this
subject repository has a greater internationalgdaban the other resources evaluated
here. Most of the respondents were librariansifmrmation professionals or
academic staff and researchers. However, some reen@g., IT or project
managers) and many nurses, teachers, studenthgsidigns and public health care
practitioners also completed the survey.

Figures 6, 7, 8 and 9 and Table 1 below preseniethdts obtained concerning the
guestions shown in the captions.
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Table 1: Web access point and frequency of use

Web Access Point to the Digital Library/Repository

Search for |Other
Type . it by name |(e.g., E-
Frequency of
Usa O e req | URL 0 fr%'r'T?W link | personal {on Web  |mail link /
83) reach another homepage | (18) Athena
site age (42) link (20) portal /
s0) P29 Desktop
icon) (8)
'Everyday 16 2 3 3 0 0
'2-3 times per
week 14 12 6 8 1 1
'Once per
week 10 5 5 2 3 1
' Approximately
every 2 16 4 6 0 3 1
weeks
Once per 4 5 6 > 2 0
month
'Afewtimes
per year 23 22 16 5 9 5
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When we compared all Web access point answertdigjital library/repository to
the frequency of use responses, we observed tloeving:

* Few users had created a personal homepage lihk t@pository.

» Users who created a bookmark or personal homepag®lone of the
selected digital resources tended to use the res@uiew times each week.

« Less frequent use of a repository was associatddarabit of searching for it
by name on the Web.

O Strongly Disagree 90% 1k o o o S
O Disagree SR SR
A 9 3 80% -
B Agree = L . S
J S 70% | S T
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3 60%
& 50% | < 2
() — ™
) 40% o
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o 30%
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10%
O% T T T T

NeLH CogPrints e-Prints UK Data Jorum
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Digital Library/Repository

Figure 9. Thematerial on thedigital library/repository
isusually relevant to what | need.

Two additional sections within the user survey waeated to encourage users to
indicate what type of information they would likeegee available at each of the online
resources and state also what type of benefitsithdyexperienced when

using materials from the repository or library sit@ne user of the National electronic
Library for Health stated that s/he was able t@awbinformation that is clinically
relevant much faster than s/he used to. Anotherwsote about the personal benefits
of using the health library online:

| accidentally stumbled on to some useful infororattoncerning a condition
| suffer from myself. This information was conmgdiehew to me and started
me on the road to finding some more, which hageaffene another treatment
option and improved my own hea(tiser C).

A user of CogPrints said that s/he was

getting better in [his/her] work and feeling morensfortable about being in
touch with great resources for frédser F).
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One unexpected benefit related to us by an e-Psiottsn user was that after
depositing materials on the site s/he had

received contact from other researchers with simitéerests(User D).
Also, one UK Data Archive user said that

the availability of data led to a new funded streiarhis/her research
programmegUser G).

And finally, we were told by one Jorum user that #xistence of this e-learning
repository (even at its earlier stages) had

increased the stimulation of teaching staff andrthmtivation (User E).

Amongst the individuals who completed our surveyluding the National

electronic Library for Health) 50% percent iderdithemselves as service users and
50% percent as non-users. Ten percent of non-osarmented that they were still
learning about the services and 22% claimed totegdasted in using them in the
future. Only 8% stated that they did not wantge them at all.

Some of the survey respondents who indicated ltiegtwere not users of the services
studied, said that they were users of other typesgital libraries and/or repositories;
hence, when we asked, ‘For what purpose did yowansther digital library or
repository?’ the responses were as follows:

» To retrieve and use text-base resources for pdrimaraing purposes (48% ).
« To retrieve and use images, maps, diagrams, or vigeal aids (17%) .

» To retrieve teaching materials (27%).

» To contribute or deposit material into the repasitor others to use (25%)

Management implications

Digital repositories are not static and requireang evaluation to determine their
guality and to identify new directions for growtManagement teams of well-
established and well-used repositories may nebdd¢ome knowledgeable about
collecting Web link statistics, download statistizscitation statistics in the future for

a variety of analytic purposes, so that intereptaties will have an adequate measure
of a repository’s success.

Repository uses can be as varied as users thermskéme it is important for
managers to communicate regularly with users (gngbugh an open forum) in order
to share information and obtain feedback. Reposittanagement teams who set up
and maintain registration databases, listservteractive newsgroups for users are
engaging in an important management practice.

Although the development and management of a dlidtary differs from the
process of creating and managing a digital repositbere are times when repository
managers can and should learn from the work of thgital library colleagues.
Because we included the National electronic LibfanyHealth in this study, we
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obtained a valuable point of reference for how tthiat repository managers might
understand users. The National electronic LibraryHealth management team spent
a lot of time researching the needs of users;pituged to be good practice,
particularly in terms of users promoting the dibjilarary. Repository managers are
focused on how to develop their repositories aedrgent on encouraging individuals
to deposit, but over time they will have to focusreion understanding long-term
user needs. A user-based focus will become edlyeamportant for managers of e-
learning repositories because the expected vahiestlearning objects will have on
lecturers and students in higher education.

Based on the survey information generated fromumsm®rs, repository managers
should not assume that non-use of their resourdeddo an ignorance of or lack of
familiarity with digital resources. Potential us@ould be using other types of digital
libraries and repositories; therefore, it is a gbedt management practice to try to
find out more about what is attracting them to otlepositories (onlineompetitors
possibly) and develop publicity programmes that lariing people up to date on what
makes their resource especially valuable.

Digital repository managers may need to give moresideration to the importance of
personal information sharing among friends and vealleagues (Rosen 2000). A
significant number of individuals surveyed for thi®ject indicated that they had
learned about the services studied through a freerablleague. Initial evidence was
also found to suggest that repository use can iboér to collegial networking. For
example:

| have received contact from other researchers wiithilar interestqUser D).

Personal Website links to online digital resouraesnormally not plentiful (e.g.,
Beaulieu 2005); however based on this project’s sisevey we discovered that
persons who frequently use the studied servicegtomas do have a directed link
from their personal Website. A regular LexiURLKianalysis should give the
manager new insight into the number of personaépdigking to their resource over
time, including some of the growing number of Weslo What is the relationship
between the source of the link and the link targeties the source simply
acknowledge the digital resource or provide desgspnformation concerning parts
that they appreciate, recommend to others, or bamsulted to great benefit?

Training implications

Earlier we indicated that the basic requirementsitoa library or digital library
successfully are covered to a greater or lesseneky traditional library and
information science schools’ curricula, but nomeptir knowledge, focuses on the
particular needs and requirements of repositoryagers. It may be, of course, that
some programmes on digital libraries include refpoisis as a type of digital resource.
Mezick and Koenig's (2008) recent review of infotima science education draws
attention to new programmes in knowledge managerirdatmation architecture and
digital libraries, but makes no mention of othereeging areas such as social
informatics (see Kling 1999) or institutional regosy management. Both areas are
closely related because managers clearly needogmeze the social context in which
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new repositories are developed before they canrataae how they will influence
the ways that people look for and use information.

With the increase in repository activity, therditite doubt that management training
will be needed. Surveys of repository managersahstnate that many felt their way
when first starting, often making mistakes throiggtorance of what was possible or
desirable (Dhiensa 2006). During the interview ghafsour study we asked the
managers if they had received any training befeting up their repositories. We
found that most had not participated in any fortrahing, or that it was carried out
in-house.

For a new curriculum in repository management, nedtecould be drawn from
existing curricula, but much of this information wd need to focus on issues specific
to repositories. In-house teaching could be supddry contributions from

repository managers, for instance, as guest speaketed to give presentations and
share practical insights. The issues that neeé talght apply internationally; hence
there is no reason why such a programme couldenptdvided to a world-wide
audience using e-learning methods. The major coenus of a new curriculum

might be (in thematic order):

The changing electronic publishing environment
* Electronic publishing developments; Web 2.0.
* Principles of Open Access, including green and goldes,
* The developing virtual and managed learning enviremnts learning objects,
» Scholarly research environment, including funding.
» Electronic publishing industry — dynamics, businesslels, current
developments, including Digital Rights Management.
Repositories
« Institutional repositories; learning object repos#s; subject-based
repositories; blended repositories; national amermational repositories.
* Current research and development work in reposgori
Management issues
« Budgeting and long-term financing of repositories.
* Human resource management issues, including homotivate people to add
material to repositories.
* Marketing, including market research, advocacy @mdnotion.
» Bibliometrics, Webometrics, citation analysis artder methods of evaluating
impact and success; the Open Access advantage.
Librarianship
» Digital libraries and other recent developmentBlrarianship.
* The relationship between libraries and repositories
Technical tools
» Information Technology and networking: basics aadedlopments,
including an evaluation of the various free anagulirepository software.
«  Web 2.0 technologies and their applicability toasifories.
* Workflows and use cases.
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Legal issues
» Legal issues, including copyright, other IntelledtBroperty Rights,
publishing law (especially defamation and obscemrgent), Creative
Commons and other licences.

Core reading materials for a new repository managegmrogramme should include
the books written by Jones al. (2006), Jacobs (2006) and Cockburn (2001);
however, most of the supporting literature willjparnal articles and Web sites.

Conclusion

Many of the management issues that repository neasage facing are novel and the
techniques available to assist them with long-tevaduations are either in their
infancy, like LexiURL, or not well known. We hademonstrated the results of one
fairly general strategy that can be applied toedéht repository types, including
digital libraries, but because this evaluation ¢@se at an early stage in the
repository era, further evaluative research wilhkeded in the future. This research
shows that an overall evaluation process shoulitheatery least, consider the
repository management team’s and the users’ petrgps and should apply some
type of objective measure to determine how thetszanting factors are contributing
to the repository’s success. Most of the literatom repository management
demonstrates a concern for institutional repog®and the effect that they will have
on research outputs or research assessmentsfutibsr research will be needed to
determine how other types of repositories, e.grnieg object repositories, contribute
to higher education and what kind of effect they laaving on teaching and learning.

In sum, we believe there is a strong case fortjbaad information science schools to
develop programmes, or at minimum, specialist megjub assist the ever increasing
numbers of people who wish to train as repositoapnagers. Since our project was
limited to repositories in the UK and was an exalory study, it will become
increasingly important to find out how digital regiiory managers everywhere are
learning their trade, keeping up with rapid infotima technology developments and
coping with their training needs. New researcbluding market research, is needed
to establish the best methods of providing sudhitrg. Might it, for example, be
provided by library schools, computer science dapamts, professional associations,
or commercial training providers? Also, how shoitilde delivered: by means of
short courses, distance learning, or e-learninggagges? With the rapid development
and growing importance of repositories, these ssedas that should not be left to
chance.
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Appendix: management interview schedule

Rationale for Creating the Repository
* What was the main reason for creating your repogito
* When did you first realise that a repository like bne you have created
might be beneficial to registered users?
« Were there any examples of repositories that ybavied? Why?

Development of the Repository

* Who was involved in the development of your regmgi? What was the
senior management support like?

« What resources were required to set up the repg3ito

* How did you decide what materials would be includedigital repository?

« Were any training programmes used for those inwblveh its development?
If so, what were these programmes and how wereithgfgmented?

» Did you experience any problems/difficulties whiysiu were setting up your
repository? What were the difficulties and did tladfect your progress?

Identification of Users and Publicizing the Repaoisit

* How did you identify potential users or user grodpsing the early
development stage of your repository?
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When did you introduce your repository to othetitnions and members of
the general public?

Was your digital repository publicised? How wasttione?

Did you have any patrticular strategy for recruitusgrs?

Do you have training programmes for users and hawve lthey been
implemented?

Do you collect any usage statistics of your repogi Do you keep track of
where your users are coming from?

Who have you identified recently as the main usésgur repository?

Benefits of the Digital Repository

Have you come across any benefits to users assdaidth the repository?

Web Link Analysis

In what ways does the management team for yousrepy extract
‘actionable’ information from the Web in order tetter serve users or
potential users and their information needs? [Pitetbe LexiURL Web link
analysis report to the interviewee and let himéxeamine the information.
Answer any questions and or explain the reportilddta

Is there any information in this report that ispgiging to you?

Do you regard the information provided in this rego be useful to your
repository programme? How?

Do you think that a “Web Intelligence” report likee one we present would
be valuable to you as part of a regular service?

How often would you like to receive a report likes? (e.g., monthly; four
times per year?)

Is there any information in this report that youulblike to see added?
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