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1  Limitations in Using Online Library Catalogues

Monographs constitute the main part of the scientific production in the Human and 
Social Sciences (SSH). During the assessment of research, it is essential for evalu-
ators to have reliable sources with which to verify the bibliographical data of the 
monographs presented by scholars who must be evaluated. The aim of this part is to 
verify the possibility of effective use of online public access catalogues to check the 
bibliographical data of the monographs published and presented by scholars in the 
course of the evaluation process.

First, it is necessary to define the features of monographs in the SSH and their 
treatment in cataloguing. Scientific publications in the Human and Social Sciences 
exist in great variety, unknown in other scientific fields. The list includes mono-
graphs by an individual author or several co-authors, with merged or distinct respon-
sibility; collected works; the publication of unpublished historical sources and of 
monographs offering a new explanation of sources; indexes and bibliographies; 
monographs devoted to the description of older editions; collections of unpublished 
works; sociological essays.

Considering the Italian environment, the document drawn up by the Osservatorio 
della ricerca dell’Università degli studi di Bologna, “Definizione e principali criteri 
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di valutazione dei prodotti della ricerca” (Bologna, June 2013),1 is the most useful 
in order to define the concept of monograph.2 It clearly defines different kinds of 
publications in the SSH area and provides the main features and peculiarities for 
each of them. The document addresses quantitative and qualitative elements. In 
particular, it underlines that monographs must show a significant extension and 
must offer a deepened study, characterised by a critical approach. Moreover, it 
points out that authors must have direct responsibility for the overall content of the 
work.

The last is a very important point. It involves the necessity of clearly recognising 
the direct responsibility of authors and co-authors in chapters of books during an 
evaluation procedure. This point is directly connected with specific problems of 
library cataloguing. The cataloguing rules provide broad categories in order to 
establish a standardised way to attribute authorship, but they cannot foresee all bor-
derline cases. Besides this basic difficulty, the personal interpretations of the single 
cataloguers actively contribute to create an environment corrupted by different 
 cataloguing choices. As a result, bibliographic data are inconsistent.

In addition to these remarks, we can note that in SSH it is not unusual to find 
books formally attributed to a single author highlighted on the title page, who in 
reality was the author of the introduction alone, but rather written by several authors 
who are not formally mentioned on the title page. Moreover, an author may be often 
presented on the title page as the only person responsible for a book in which are 
issued or reprinted many works by other authors. The author responsible for the 
publication selected the works considering a particular scientific point of view, that 
is, he or she was the editor even if he or she claimed the role of author for the whole 
content. In these cases it is difficult to establish if the responsibility is for the overall 
work.

Now let us consider the quality and reliability of the data offered by library 
catalogues. The main purpose of this part of the chapter is to highlight caveats and 
limitations in the use of online library catalogues.

The assessment of the quality of catalogues can be carried out by considering the 
following factors:

• Identify authors and disambiguate personal names.
• Distinguish the different editions of the monographs and possible reprints.
• Mistakes or personal view in attributions of authorship.
• Distinguish co-authorship roles.
• Distinguish purchased books from donated books.

1 http://www.catalogougov.unibo.it/_docs/Definizione%20e%20principali%20criteri%20di%20
valutazione%20dei%20prodotti%20della%20ricerca_08.pdf
2 Other notable definitions of monograph have been offered in Italy by the National Agency for the 
evaluation of University and research (ANVUR): VQR 2004–2010 http://www.anvur.org/attach-
ments/article/122/vqr_d.m._n._17_del_15_07_2011_firmato.pdf; VQR 2011–2014 http://www.
anvur.org/attachments/article/825/Bando%20VQR%202011-2014_secon~.pdf and SUA-RD for 
university research http://www.anvur.org/attachments/article/26/Linee%20Guida%20SUA_
RD%20ALLEGATO%20A.pdf
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1.1  The Identification and the Disambiguation of Authors

To identify authors and disambiguate those having the same names, a reliable tool 
for authority control is critical. The Functional Requirements for Authority Data: a 
Conceptual Model (IFLA 2009a) is the conceptual model for authority data.3 The 
model defines the requirements that authority data should meet to satisfy the need 
of consistency and the necessities of users. As an example of Authority file, let us 
consider the Authorities service offered by the Library of Congress,4 a tool that 
enables cataloguers to use uniform accesses to names, titles, subjects, and to disam-
biguate authors of the same name. It is a tool for use by technical services and an 
authority source of bibliographical information for users supplied on a separate 
website available free of charge. The Library of Congress authority records adopt 
MARC 21 Format for Authority Data.5

The Library of Congress developed its Authority file in collaboration with several 
libraries that participated in a cooperative program, Name Authority Cooperative 
Project (NACO), a project for authority control on both theoretical and practical 
levels. The libraries that participated in NACO must follow the standards estab-
lished to create uniform accesses (Byrum Jr. 2003; Ilik 2015).

As regards Italy, Casalini Press, the most important seller of Italian books abroad, 
participated in the Program for Cooperative Cataloging, the largest project of par-
ticipated cataloguing with bibliographic control, launched in 1995.6 After its partici-
pation in the Shelf-ready Project,7 authority data provided by Casalini were made 
available to participants in the Program for Cooperative Cataloging. Casalini Press 
is the provider of the authority records for Italian editorial works.

WorldCat8 is the cooperative union catalogue developed and managed since 
1996 by Online Computer Library Center (OCLC). WorldCat is the result of the 
control and editing of records produced by tens of thousands of libraries, OCLC 
members  (OCLC Annual Report 2014–2015). Due to its size, WorldCat offers a 
great opportunity to find bibliographic information. However, its main limit is its 
lack of disambiguation of authors of the same name. Without a suitable authority 
file, authors’ identification is impossible and data retrieval is imprecise. WorldCat 

3 http://www.ifla.org/files/assets/cataloguing/frad/frad_2013.pdf
4 https://catalog.loc.gov/
5 http://www.loc.gov/marc/authority/ecadhome.html
6 http://www.loc.gov/catdir/pcc/ Starting from 2005, Casalini contributes to both Authority control 
projects, descriptive and semantic: Name Authority Cooperative Program (NACO), which starts in 
1977, and Subject Authority Cooperative Program (SACO), launched in 1993.
7 The Shelf-ready Project prescribed the delivery of books along with catalographic records, Table 
of Contents and the LoC control number. Since 2006, Casalini has annually furnished the Library 
of Congress with about 4000 shelf-ready books, almost half of the acquired Italian publications, 
ready to be put on the shelves, already processed and provided with an anti-theft device. (Genetasio 
and Terravecchia 2009).
8 www.worldcat.org, online since 2006. WorldCat offers more than 347 million records, represent-
ing 2.3 billion items owned by libraries, in 480 languages and dialects.
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Identities,9 in fact, is the simple list of headings of authors and subjects, not com-
pletely disambiguated. Moreover, author searching is allowed using single terms of 
headings, which involves the retrieval of all the records in which the term is 
present.

Focusing now on the Italian environment, it is worth mentioning that the Servizio 
Bibliotecario Nazionale (SBN) managed by ICCU10 since 2001 has assured uniform 
access for personal authors, corporate bodies, and uniform titles thanks to a reliable 
authority file, organised according to the Guidelines for authority records and refer-
ences (GARR)11 and UNIMARC/A.

The authority file made by ICCU12 is therefore the essential tool to improve qual-
ity and retrieval of information present in the SBN collective catalogue and is devel-
oped in cooperation with the SBN’s partners, either through normal cataloguing 
activities or through the more specialised work of defining the authority entries. The 
methodological guidelines and rules for implementing the authors’ archive using a 
controlled and uniform procedure are provided in the document recently published 
by ICCU: Linee guida (2015). The OPAC of SBN provides a reliable and authorita-
tive tool of authority control, with disambiguation through the date of birth and 
creation of authoritative cards for one part of the personal authors, often supple-
mented with biographical data. All authority entries can be consulted in the SBN 
OPAC. SBN contributes with its authority records (about 50,000 authority records 
relative to personal authors) to the Virtual International Authority File (VIAF),13  
the large OCLC collaborative project that collects the authority records of 30 
countries.

In Italy there is another online tool with public access that makes it possible to 
verify monographs.14 The I libri database created by Casalini Press15 is a biblio-
graphic database that offers a good level of coverage of commercial publishers and 
of academic publishing from 1985 to date, and includes updated data. It also shows 
bibliographic advertisements of publications that are in the publishers’ programme, 

9 http://worldcat.org/identities/
10 http://www.iccu.sbn.it/opencms/opencms/it/main/attivita/naz/pagina_335.html. The Central 
Institute for the Union Catalogue of Italian Libraries and Bibliographic Information (ICCU) is a 
central institute coordinated by the General Department for libraries and cultural institutes of the 
Italian ministry for cultural heritage and tourism (MIBACT). It was established through Decree of 
the president of the republic no. 805 dated 3 December 1975, assuming the functions of the 
National Centre for the Union Catalogue and bibliographical information (established in 1951). 
ICCU coordinates and manages SBN and national and international cataloguing projects, also 
using new technologies. http://www.iccu.sbn.it/opencms/opencms/it/
11 http://www.ifla.org/VII/s13/garr/garr.pdf
12 http://www.iccu.sbn.it/opencms/opencms/it/main/attivita/naz/pagina_335.html
13 http://viaf.org
14 It is to be noted that, by contrast, the Bibliografia Nazionale Italiana, elaborated by the Florence 
national central library on the basis of legal deposit by law, has been online for public access only 
since 30 May 2016, limited to years 2012–2014. Previously, it was accessible by purchasing a 
license for viewing.
15 http://www.casalini.it/ilibri/index.asp.
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with preliminary information, but it does not declare that its state is not yet defini-
tive. Data are updated at the moment of effective publication of the monograph. It 
does not seem to have a robust system of authority control. However, even though 
it does not systematically disambiguate authors of the same name, it often provides 
indications of the author’s university of affiliation in the notes field.16

1.2  Different Editions and Reprints

As regards identification of different editions of monographs, for the purpose of 
building an effective information source useful for evaluators in the activity of sci-
entific evaluation, the catalogue must provide an easy and intuitive way for identifi-
cation of different editions of a monograph, of different authorial roles and 
relationships among publications. Yet, still today, catalogues do not efficiently carry 
out this important function, with an evident loss in quality when retrieving biblio-
graphic information.

In fact, research interfaces of online catalogues do not adequately apply the 
model outlined in Functional requirements for bibliographic records (FRBR). This 
study by IFLA, (IFLA 1998; IFLA, FRBR Final Report 2009b), which played an 
important role in the development and renewal of cataloguing theory in the past 
15 years, has the merit of modelling the bibliographic universe, clearly distinguish-
ing between different entities, ideal (works and their expressions) and material (edi-
tions and copies).

The catalogue organised according to the FRBR model should account for the 
identity of a publication considering its various titles, differences of its editions 
(manifestations), of the relationships between publications (e.g., between derivative 
works and works whose subject is constituted by other publications). In most cases 
it concerns a simple FRBR-isation, a procedure to realise groups based on the 
works, using specific algorithms. These groups are realised a posteriori, without 
restructuring the original records.

Considering the Italian environment and the SBN OPAC, it is to be noted that it 
can display the records of the different editions held by the libraries, which cooper-
ate in the realisation of the national online catalogue. However, the Italian online 
catalogue also presents some critical elements. In addition to the records describing 
editions, at times we can have records describing reprints. A specific procedure 
makes this possible. The Guida alla catalogazione SBN, published in 1995 (ICCU 
1995, p. 50–51) indicates to identify reprints as occurrences in the central index 
without creating a new record. Nevertheless, the Guida allows the cataloguer to cre-
ate a new record for a reprint when one is not able to find the data of the edition in 
the index. On the other hand, the Casalini Press I libri database does not record 

16 The mentioned features refer to years 2014–2016. Starting from the year 2017, Casalini Press 
changed the layout of the database.
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reprints; this is one important and appreciable element, very important when check-
ing authors’ monographs for scientific evaluations.

It is worth mentioning here that the new Italian cataloguing rules, REICAT 
(ICCU 2009), comply with FRBR, and that, starting from the moment of their appli-
cation in Italy (2010), it will be able to improve the identification of works, expres-
sions and manifestations. Despite the fact that the FRBR model was not applied in 
the Italian records before the publication of the Italian REICAT, and the different 
editions were not precisely differentiated, Italian public catalogues online can in 
any case be used to discriminate new editions from the unchanged reprints. They 
can also be used to identify false new editions, even when the title page declares it 
as a new edition. Among bibliographic data in records, it is possible to verify the 
ISBN number (if present), which changes with every new edition and is the same in 
case of reprints. One can also verify the pagination and the change of formats. One 
can check this information in the material description area, along with the presence 
of illustrations and accompanying material not present in the previous edition.

The procedure to verify bibliographic data can be automated through the devel-
opment of an ad hoc software. The system, for instance, could take the authors’ 
name and titles of works as input and acquire from the SBN OPAC the UNIMARC 
records, and in particular the following fields: 200, 205, 210, 215, 410, 700, 010$a. 
These fields concern the title and responsibility block, the place and date of publica-
tion, the name of the publisher, the material description data, the editorial series, the 
author’s access and the ISBN number. The next step might consist in analysing the 
correspondence between the 10-digit ISBN format and the 13-digit format using the 
ISBN converter17 tool. In the conversion from the 10-digit format to 13-digit, in fact, 
the last digit, a check-digit, is replaced using an algorithm. Thanks to this compari-
son, apparently different ISBNs can turn out to be simply ISBNs converted into the 
new format and therefore identify a reprint of the same edition and not a new 
edition.

1.3  Mistakes in Authorial Attributions

With regard to the verification of mistakes in attributions to authors and entities, we 
can remark that in the OPAC of the Italian Servizio Bibliotecario Nazionale, in par-
ticular in the case of publications devoted to the reconstruction of ancient book 
collections and the identification of editions, generally carried out on the basis of 
handwritten inventories, it frequently happened that cataloguers attributed authorial 
responsibility to the library that owned the book collection and not to the author 
who reconstructed it, and identified, described and indexed editions.

The Casalini Press I libri database, however, presents bibliographic information 
gathered from title pages without the cataloguers’ interpretation. This places the 
Casalini’s database in a particular condition. On the one hand, it avoids the always 

17 http://www.isbn.org/ISBN_converter
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possible error of authorial responsibility and the wrong attribution of principal 
responsibility to an entity on the basis of the personal cataloguer’s interpretation. 
On the other hand, the loss of the cataloguer’s working according to specific cata-
loguing rules, REICAT in Italy, prevents roles and responsibilities from being cor-
rectly redefined, if these have been mistakenly reported on the title pages 
intentionally, e.g., in the case in which an editor, or a translator, is explicitly pre-
sented as author.

1.4  Co-author Roles

As regards the field of bibliographic description, both in the national standard 
(REICAT) and in the international ones (RDA, ISBD) the monograph is defined as 
a resource in only one part complete, or subject to be completed in a defined number 
of distinct parts (ICCU 2009; JSC RDA 2010; IFLA 2011).

The activity of bibliographic description assigns the authorial responsibility to 
publications on the basis of specific rules, defined by national and international 
standards mostly considering the main part of the publication and the mode of for-
mal presentation of responsibilities in the primary information sources. Thus, it can 
happen, for example, that an author presented with absolute prominence on the title 
page could be given the paternity of a publication of which he has in reality written 
only a brief introductory part consisting in a modest number of pages.

With regard to co-authors, under the national REICAT rules or RDA indications 
examinations are restricted to the formal presentation of responsibilities on the pre-
scribed information source. In neither case is it therefore possible to detect the 
responsibility of each cooperating authors, each one of them having written a part, 
or the responsibility for only one of the volumes published under the responsibility 
of all authors present in the sources. It is impossible to identify authorial responsi-
bilities in the case of co-authors presented as being at the same level in the publica-
tion, and each one of them having written one part, declaring, e.g., personal 
responsibility inside the publication. Responsibilities that are attributed inside the 
publication cannot be detected through cataloguing data.

1.5  Acquisition of Books and Gifts

One of the factors relevant to the purpose of assessing catalogue quality is consti-
tuted by the possibility to verify, using online public catalogues, the responsibility 
of libraries in buying monographs and in accepting donations. Oftentimes univer-
sity teachers and researchers donate a copy of their publications to their department 
library, as well as to the libraries of other Italian or foreign universities that own 
collections congruent with the topics treated in the volumes, and also publishing 
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companies often donate a copy of a book published by them to the library where it 
is presented.

It is important to take into account that many libraries are equipped with regula-
tions that govern the acceptance and management of donations. However, the accep-
tance of book donations entails the assessment of consistency of gifts with topics 
and scientific level of the recipient library. This is very different from the decision 
to buy a book, to spend money, especially at a moment in which public budgets are 
particularly reduced. Such purchases are indicative of the will of the library, reflect-
ing the library’s guidelines for the development of its collection, to offer its users 
that specific book as it is considered significant for them. It is to be noted, moreover, 
that university libraries, in particular, adopt automatic procedures of purchase and 
return of books – approval plans – in agreement with publishers. Libraries decide 
the criteria to select books, often using the classes from DDC or LC, in accordance 
with their scientific sphere. However, vendors and providers choose single items, 
and the returns may not exceed 5% of the books sent (but this can vary, according to 
the agreements) (Nardini 2003; Morriello 2006).

To conclude, it is worthwhile to consider that in online public access catalogues 
information about the type of acquisition, gift or legal deposit by law are not shown, 
as this information is not considered relevant to users. However, MARC formats 
permit the inclusion of information about the type of acquisition, and the Library of 
Congress OPAC, for instance, in the 925 and 955 MARC fields shows step-by-step 
information about the book, from the acquisition to the cataloguing procedures. 
Besides, UNIMARC (IFLA UNIMARC 2007) and MARC21 formats permit the 
inclusion of information about the type of acquisition, by gift, bequest, loan, pur-
chase, or deposit.18

The Italian SBN OPAC can display the records in UNIMARC and MARC21 
formats, but in both cases it does not enable users to check information regarding 
the type of acquisitions.

After shedding some light on the advantages and drawbacks of using online 
library catalogues, we can say that the Italian SBN OPAC offers the best coverage 
for Italian libraries and a good level of accuracy of bibliographic data to verify the 
information of monographs published in Italy. Moreover, it presents a rather good 
authority control and can count on the participative cataloguing of thousands of 
libraries of a good level. It can be proposed as the most convenient tool to verify the 
bibliographic data of Italian monographs when performing assessment. It can be 
used along with the bibliographical database produced by Casalini Press, which is 
useful to control the edition of works when it does not register the reprints.

18 http://www.loc.gov/marc/holdings/hd541.html
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2  Discovery Tools: Hybrid Research Tools Based on the Web

Planning an analysis of data based on search tools available through libraries means 
necessarily taking into account the profound changes that have occurred – and are 
still in progress – in the search interfaces of electronic catalogues. Moreover, it is 
deemed important to highlight the increasing spread of research tools defined as 
“web scale discovery tools” that coexist with traditional online library catalogues. 
The analysis here proposed is aimed at examining the nature and operation of these 
research tools in order to understand if the new discovery tools, together with the 
OPAC or in their place, especially in university libraries, can affect the qualitative 
and quantitative outcomes of research into monographs.

Since the late 1990s, on the heels of the diffusion of electronic catalogues and 
OPAC, we have seen constant innovation in the online search interfaces of cata-
logues. The difficulties in using these tools in the beginning were mainly due to the 
need to structure research using exact terms or keywords, also putting them in the 
correct fields (Borgman 1996; Marchitelli and Frigimelica 2012). These interfaces 
are suitable for the “known item search” function, which implies the knowledge of 
at least one of the basic bibliographic elements – the author or the title of the publi-
cation – if not all the bibliographic details of the specific resource. Less expert users 
might have needed help from the librarian to formulate research in terms relevant to 
the system, just as for researches in specialised databases during the same period.19

Initially, the online catalogues sought to simplify research techniques and also 
allow the user to carry out an exploratory search in the catalogue using natural lan-
guages and allowing greater discovery of the publications possessed by a library. A 
primitive form of the discovery function, realised through catalogues, was offered 
by the “find” research function. This possibility was an alternative to the scrolling 
of lists of indexes and, combined with the Boolean operators, allowed the search for 
terms within all of the catalogue’s description fields.20 Alongside these innovations, 
the use of search engines as a source of information caused them to become the 
model for the elaboration of the next generation of catalogue search interfaces. 
These latter, conventionally defined “next generation catalogues”, offer the possibil-
ity of simultaneously interrogating all the databases the library has access to, includ-
ing the catalogue. These research systems interrogate the entire bibliographic 
collection of a library, including the institutional archives, the collections of online 
resources and the specialised databases subscribed to by the library (Christensen 
2013; Nagy 2011; NISO 2013; Marchitelli 2015). The newest discovery tools add to 
the federated search system21 consisting of next generation catalogues, in local and 
remote databases, a centralised index of scientific contents, a package of online 

19 Regarding search methods see Sweet (2012), Petrucciani (1984), p. 1–12.
20 On the loss of professional and scientific identity of librarian instruments, see Petrucciani (2006).
21 This expression means a simultaneous search in multiple databases, in this regard see Wang, Mi 
(2012).
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resources to which the library has access through an indirect subscription included 
in the discovery system’s licence.

The discovery tools are technically defined “web scale discovery systems” (Way 
2010; Raieli 2015) and allow, therefore, the querying of the different resources that 
the library makes available to users through a single search box. The three distinctive 
components of a discovery tool are: the search interface, the central index and the 
local index (Gong 2012; Breeding 2015). The interface recalls that of search engines, 
it is navigable without the need for special instructions, starting from a unique Google 
like string, or with the possibility to articulate more search keys in an advanced 
search box. Search results are then presented in a short or complete format.

The sorting of results by relevance is a feature common to the various discovery 
systems and is accompanied by other ordering criteria, which, however, vary 
depending on the software chosen by the library. The algorithms that allow sorting 
by relevance of search results are the property of discovery systems and they are not 
always made public. Due to the huge amount of resources available in the various 
indexes interrogated by a discovery, including its internal index, sorting by rele-
vance should enable the results that best match the search criteria to be placed at the 
top of the list, or that the most interesting and important resources appear first. The 
factors that determine the relevance of a publication can have a library science ori-
gin, therefore can be connected to the correspondence between the search terms and 
the results coming from the catalogue. Moreover, they can be influenced by the data 
of the library loans. Even user habits, the frequency of access and the number of 
connections to electronic resources identify the search paths and help establish 
rankings based on user behaviours that influence the discovery relevance criterion 
(Biagetti 2010; Breeding 2013). Consequently, for the purpose of an conscious 
organisation of search results, the other sorting criteria offered by the discovery 
tools besides relevance take on a fundamental importance. The possibility of sorting 
results by author or title, as well as by date, allows the user to get a list that is verifi-
able through objective criteria. In this regard it is necessary to point out that some 
producers of discovery systems are also suppliers of electronic publishing, and that 
without clear, objective and verifiable sorting criteria they might be believed to be 
favouring their own content through the discovery ranking (Kelley 2012).

Another feature of the discovery web interface is the use of facets and limiters to 
restrict or define the search results. The categories of terms used as facets are derived 
from cataloguing fields, from metadata and document formats.

The second part and distinctive element of the discovery tool is the central index, 
whose contents are not part of the library collections but are connected to the license 
of use, owned by the company that produces it. The central index contains metadata 
and full text resources that are the result of agreements with commercial publishers, 
to which are also added metadata and open access publications contained in research 
repositories.

Local indexes of discovery tools, the third part of which they are composed, 
contain very different documents that are located in separate databases different 
from the catalogue, such as digital or digitised library collections and the research 
institutional repository. These discovery systems allow, in fact, to index and also 
search specialised metadata formats like those of archives and museum materials.

M.T. Biagetti et al.
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The discovery tools are, therefore, index-based systems: the contents of all data-
bases, local and remote, are re-indexed by the discovery system, including those 
subscribed to by the library with commercial agreements and the catalogue data. In 
theory, during the indexing process the system should treat all contents equally. In 
actuality, it is unclear how the contents are indexed and therefore retrieved in the 
research phase. There are no standards regulating this process, which remains, along 
with the relevance criteria, completely out of the librarians’ control (Breeding 
2015). Consequently, the results displayed by the interface of discovery tools are a 
secondary source, as they are the result of an activity of re-indexing of cataloguing 
data and of online resources’ metadata searched by the discovery tool. To view the 
original descriptions, a connection must be made to the data source, always through 
the discovery interface, so to the catalogue or to the publisher’s site, for example.

The problems that can be caused by the re-indexing method also derive from 
variations in the quality and completeness of metadata that these discovery systems 
receive from different sources. Metadata can vary in terms of quality and quantity 
(Somerville 2013) starting from the origin.

From what has been said so far, we can deduce that, in view of the possibility of 
simultaneous search in multiple, heterogeneous data silos, including proprietary 
indices of discovery tools, the critical issues detectable in these systems may be due 
to the lack of clarity about sorting criteria by relevance of search results. Another 
critical point is the re-indexing of all metadata originally attributed to resources and 
publications, an issue further complicated by the extreme variability and lack of 
clarity about the content of central indexes of discovery tools. The resources search-
able through these systems are multiple, but, according to the considerations above 
it is clear that the accuracy cannot be the same as the precision achievable by query-
ing the search interfaces of the original individual silos connected to the discovery 
tool. The discovery system offers less accuracy even compared to online catalogues, 
and a known item search carried out for a resource whose bibliographic data are 
partly known can be problematic. Similarly, researchers may prefer to query the 
native indexes of specialised databases directly because they need accurate answers, 
which do not require an exploratory research (Breeding 2015; Ellero 2013; Han 
2012; Frederiksen 2015).

2.1  Checking the Availability of Monographs 
Through Discovery Tools

The effectiveness of discovery tools’ search algorithms could encourage their appli-
cation for quantitative and qualitative analysis of the presence of monographs in 
libraries. The limits currently recognised for such an application are the following:

• The re-indexing criteria of the resources implemented by the discovery produc-
ers are not made publicly available.

• The queried resources are heterogeneous and subject to ongoing negotiations, so 
the catalogue is only one of them.
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• In almost all cases, the algorithms organising the search results cannot be negoti-
ated with software houses. Therefore you can choose to query only the cata-
logues linked to the discovery tool, but the sorting order of the results is almost 
always not comparable to that of online library catalogues.

Moreover, it is necessary to examine carefully the websites that contain library 
search instruments, since many online catalogues have already replaced their OPAC 
(Online Public Access Catalogue), namely the search interface of the catalogue, 
with the discovery instrument adopted. If such a complete replacement has not 
occurred, there will be a coexistence of two search tools: on the one side the online 
library catalogue and on the other the discovery tool. The first stage of analysis must 
therefore include a distinction between websites wherein the catalogue and discov-
ery tool coexist and those where the discovery tool completely replaces the cata-
logue search interface.

A second stage of analysis has to consider the search interface of the discovery 
tool, and, in particular, the sorting criteria of search results that it allows, and the 
requirements of facets and limiters applicable to search results. To search library 
catalogue data using discovery tools there must necessarily be a function that limits 
the query only to the catalogue. Moreover, success in terms of accuracy of this kind 
of search is linked to the type of classification of the results, or to the possibility of 
organisation of bibliographic records in short format that the discovery provides, 
beyond the relevance criterion. The possibility of organising the results through 
criteria characteristic of cataloguing indexing, in particular by author, title and date, 
allows data retrieval suitable for an activity of qualitative and quantitative verifica-
tion of the presence of publications in a library.

For the purposes of verification to be carried out for our research project, a sam-
ple of monographs of 20% of the constructed database was selected for both Italian 
scientific areas surveyed.22 Among the catalogues of libraries selected to test the 
presence of the monographs, for the purposes of this project the ones also queried 
through a discovery tool were chosen. The subsequent step was to choose two aca-
demic library systems as standard, an Italian one and a foreign one, which had not 
adopted the same discovery system.

Given these guidelines, the choice was the following: the library system of 
“Sapienza” University of Rome and the Oxford University Libraries.

The research therefore analysed only a sample of the monographs of both data-
bases and the results are directly comparable with the searches for the same titles in 
their respective online catalogues.

The Oxford library discovery tool, SOLO (Search Oxford Libraries Online), 
offers two search options: “all libraries/collections” for a search in the local index 
of the discovery tool; “search everything” to search its local and central index. 

22 The survey was sponsored by the Italian Agency for the evaluation of the University and the 
research (ANVUR), and carried out in 2014 and 2015. See Section 4, Chapter 14 Is the diffusion 
of books in library holdings a reliable indicator in research assessment?, in particular Part 2.
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Wanting to query only the catalogues of the Oxford libraries, the limiter “all librar-
ies/collections” can always be selected before entering the search terms, namely the 
author and title of the monograph. In SOLO it is possible to select the following 
sorting criteria for the list of short results: relevance, date-newest, date-oldest, 
author, title, popularity.

The uniformly applied criteria for checking the presence of the monographs in 
SOLO (Search Oxford Libraries Online) are as follows:

• Search in “all libraries/collections”.
• Search string composed by the author and the title of the monograph.
• Sorting of the list of short results by title or by author.

To perform a search in Discovery Sapienza it is possible to select the following 
sorting criteria of the short results: relevance, date-newest and date-oldest. The uni-
formly applied criteria to check the presence of the monographs in Discovery 
Sapienza are the following:

• Search using a keyword.
• Search string composed of the author and the title of the monograph.
• Use of the limiter “Available in library collections”.
• Sorting of the list of short results by relevance, since the only alternative is a 

chronological order, ascending or descending.

The results recorded in the database show a perfect match of searches carried out 
first in the online catalogue and next in the discovery tool of Oxford University 
libraries: the search of the monographs selected as a sample provides, therefore, the 
same results in the catalogue and in the discovery tool.

The situation is different for the search done in “Discovery Sapienza”: for mono-
graphs selected as a sample, and for both scientific areas, the searches in the online 
catalogue differ from those performed in the discovery system. The percentage of 
presence of monographs in the discovery tool amounts to about 30% less than the 
presence of these monographs in the online catalogue, for both scientific areas. 
However, removing the limiter “Available in library collections” when searching the 
monographs falling into cases described above, we find in 100% of cases the pres-
ence of a digital copy of the printed publications, resident in another local index or 
in central index owned by the discovery tool. In none of cases the digital copy is 
accompanied by the bibliographic record of the printed version, actually present in 
the online catalogue of the Sapienza libraries.

The case presented demonstrates the differences of use between the selected 
search systems and the differences in the results obtained in the case of a known 
item search carried out with the precise input of keywords, aimed to verify the pres-
ence of bibliographic resources in a database, not for an exploratory bibliographic 
research. In the case of “Discovery Sapienza”, it is presumed that the presence in the 
indexes of a digital copy of the requested monograph prevails in the display settings 
over the presence of the same monograph in print format, partially hiding its pres-
ence in our search results.
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2.2  Conclusions

The considered cases show that, with regard to the University of Oxford, there is a 
perfect match between the search done using the discovery tool and the search done 
through the library’s online catalogue. As far as the results of Sapienza University 
library are concerned, there is a certain percentage of misalignment. Such a situa-
tion could depend on the settings adopted for the attribution of the relevance criteria 
to publications, for example. Actually, in the absence of selection criteria, or stan-
dard guidelines for the implementation of such discovery instruments, it can be 
stated that at present they are not suitable instruments for a quantitative analysis of 
the publications. They allow a federated search by querying all databases accessible 
through the library; they also make possible an exploratory research of resources 
indexed by the discovery tool but not owned by the library. However, searches 
through the online catalogue are to be preferred for quantitative and qualitative 
assessments, both for the clarity of the structure of the data and the comprehensibil-
ity of the document retrieval techniques, entirely managed in the field of Library 
and Information Science.

3  Application Perspectives of Linked Open Data in Research 
Assessment

At the end of this contribution, we felt it was appropriate to give an overview of the 
new opportunities that the application of linked open data to library catalogues 
could offer to scientific evaluation. In fact, the adoption of this technology to online 
library catalogues opens new and exciting perspectives that may also be of interest 
to this sector of inquiry.

First, we need to clarify what is meant by linked data and how this new approach 
can be used to enhance searches in online library catalogues.

As is known, Linked data, in the definition provided by the founder of the W3C23 
Tim Berners Lee, refers to a set of recommended best practices for publishing and 
connecting structured data on the Web, favouring the creation of a global informa-
tion network whose contents are mainly exchanged and interpreted by machines, 
forming the basis for the realisation of the Semantic Web (Berners-Lee 2006).

Linked data can best be interpreted as a major paradigm shift in the way of 
understanding data, even of a bibliographic nature. The adoption of this technology 
offers the possibility to create “data” or structured information that is connected, 
interoperable and integrated with any other information found on the Web. It offers 
the possibility to integrate and connect the knowledge of the network in a global 
network of data connected to each other (the so-called “linked data cloud”).

23 Tim Berners-Lee invented the World Wide Web in 1989. He founded and directs the World Wide 
Consortium (W3C), the forum for technical development of the Web.
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In the field of library OPACs this is a turning point: for years, libraries have 
entrusted their data to closed and exclusively library-centric bibliographic formats 
like MAchine Readable Cataloguing (MARC),24 the main format used to store and 
exchange data for over 40 years. The adoption of this format has been identified by 
many scholars as the main cause of the slow evolution of library OPACs, since it 
directed their development towards solutions that have in fact prevented the use, 
exchange and discovery of bibliographic information on the Web (Yee 2009).

For decades bibliographic information was trapped in library OPACs and in vari-
ous bibliographical archives, considered to be non-communicating “silos”   
(Naun 2010).

The most important paradigm shift that affects libraries is certainly that of the 
turn “from records to data”. Creating “connected” bibliographic data in the new 
form of linked data means, in fact, first adopting the Resource description frame-
work (RDF) as a new data model or a new logical model to express bibliographic 
data, modifying the concept of record as it has traditionally been conceived. The 
RDF model “breaks up” the information into “statements” or “triples” linking the 
data through qualified relationships.

In the Semantic Web it is expected that bibliographic data would adopt a form 
characterised by an increased granularity. As is the case for the Web, where the 
adoption of the LOD implies the turn from a network of HTML documents con-
nected by links and designed as unique blocks of information to a new Web of 
linked data, in the field of libraries embracing the logic of linked data means build-
ing simple relationships between the elements of a bibliographic record and not 
between individual bibliographic records.

While the bibliographic record is currently formed by an indivisible block of 
bibliographic data, i.e. the traditional textual and monolithic record, with the appli-
cation of linked data the record is deconstructed and broken down into a set of tri-
ples linked together and connected to other data on the Web.

This need for granularity of the bibliographic data is not new. With the formula-
tion of the FRBR model (IFLA 1998) an irreversible process towards the conception 
of a more granular bibliographic record was begun. In this direction, the Library of 
Congress report On The Record (Library of Congress Working Group on the Future 
of Bibliographic Control 2008) was a turning point, and today an effective end point 
is represented by the drafting of a new BIBFRAME model (US Library of Congress 
and Zepheira 2016), currently under development, which should definitely replace 
the old MARC formats (Kroeger 2013).

This transition towards a new format of bibliographic data exchange will make 
the data fully compatible with the Web. The adoption of BIBFRAME is aimed to 
replacing MARC21 with a format fully suited to the Web, where there are both 
FRBR model entities, but also semantic annotations of various types and sources. 
Without going into the details of the new record structure predicted by BIBFRAME, 
it should be noted that this model aims to create a “bibliographic environment” 

24 https://www.loc.gov/marc/
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(Miller et al. 2012)25 that is built into the Web and may also contain information 
added by non-bibliographic sources.

Along with BIBFRAME as the primary means to encode a new widespread bib-
liographical environment in the Semantic Web, within the context of cataloguing 
theory the new RDA cataloguing rules (Resource Description and Access) pub-
lished in 2010 created a new standard for access and description of information 
resources, “specifically designed for the digital world”.

The cataloguing theory is oriented in this new direction: recent RDA (Joint 
Steering Committee for Development of RDA eds. 2010) cataloguing standards, 
thanks to the fruitful cooperation being developed with the Semantic Web commu-
nity and following the logic of linked data, introduced in cataloguing a new scenario 
where every bibliographic record is formed by the extraction and orderly recompo-
sition of “data” coming from various sources and made up by archives of names, 
works, expressions, events, places, concepts, etc. (Coyle 2010).

The new rules are clearly inspired by the Semantic Web, stating the need that 
bibliographic data be geared more closely to the data (being more “data-friendly”). 
As is known, the RDA is based on two fundamental objectives of identifying and 
connecting the resources. These goals come directly from user functions established 
in the FRBR/FRAD (IFLA 2009a) and ICP (IFLA 2008, 2009a, b) and are reflected 
in the articulation of the standards content. The growing role of authority records in 
the resource description clearly emerges in the new code.

The true new development of the RDA, as is clear from reading the guidelines, is 
its primary focus on content. It is concerned with the registration of the entity attri-
butes and the recording of the relationships between the entities, i.e., the choice of 
the size of the catalogue and their attributes, and no longer the display or presenta-
tion of the elements. In this way RDA marks a sharp break from all previous codes, 
almost a Copernican revolution: from records management to entity management. 
We no longer produce a catalogue consisting of records, but rather define individual 
data formulated with terms extracted from ontologies and vocabularies on the Web.

The process of “identification” of the bibliographic data is conceived as a process 
in which each bibliographic authority data is accurately and uniquely identified and 
linked with other data. This systematic process of “precise identification of a 
resource on the Web’ via a URI (Uniform Resource Identifier) allows you to build 
“dynamic links” to the “Web of data” that from the bibliographic data easily reach 
other types of data.

3.1  The Benefit for Scientific Research Evaluation

The evaluation of scientific research can greatly benefit from the new perspectives 
opened up by the application of linked data to bibliographic data and with the new 
cataloguing scenario we briefly mentioned. In this context it is clear that, in the 

25 http://bibframe.org/
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research work of testing the availability of an author’s monographs in library cata-
logues, the use of systems that adopt this technology will have a strong impact in 
some key aspects that here we can only briefly list:

3.1.1  Authority Control

The authority control is exercised to accurately identify bibliographic entities (a 
person, a corporation, a work), through a set of useful information in order to avoid 
the formal inconsistences of the catalogue entries (IFLA 2009a).

The control of authority data is a crucial element in the evaluation of scientific 
research, and allows the catalogue user to clearly and precisely identify each entity 
of interest (the author and his/her publication). A critical aspect of bibliographic 
data created and currently present in the online catalogues is certainly the inaccurate 
management of identifiers of the entities registered in the bibliographic records.

In these archives, entities’ identifiers (e.g., an author) are created and maintained 
locally and can hardly be of any use to the library software, which normally does not 
handle them but simply records their presence. In the future – with the application 
of RDA and Linked Open Data – it will be possible to use external repositories to 
identify these data and “qualify” the relationships between them, using attributes 
defined in specific domain ontologies (e.g., FRBR, RDA etc.).

In the context of bibliographic control, this process will become increasingly 
important and widespread.

RDA puts into large account the authority data, obtained by special controlled 
vocabularies, with a high presence of open vocabularies that can be enriched with 
new terms by the communities that will use them.

The use of dereferenceable URIs for bibliographic data ensures the correct iden-
tification of persons and uses the connection to international authority services such 
as VIAF, the Virtual International Authority File. VIAF26 is a service implemented 
and maintained by OCLC in cooperation with 20 national libraries, which virtually 
includes the authority files in the catalogues in a single authority service. The aim 
of the project is the reduction of costs and language barriers and availability on the 
Web of authorities that are exposed in linked open data.

For a long time catalogues have kept their authority files not always shared or 
accessible. Cataloguers have created the authors names following the rules laid 
down in their own cataloguing guidelines. The ability to link a given authority to 
VIAF, which contains all forms (REICAT, RAK, RDA etc.) created by cataloguers, 
besides simplifying cataloguing work, avoiding errors and duplications, creates an 
advantage in the search process. Someone carrying out a search in an OPAC could 
find a bibliographic description starting from the desired form for the name and find 
the link to all the variant forms in other languages.

26 http://viaf.org/viaf/data
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3.1.2  Application of FRBR and Improvement of Bibliographic 
Information Retrieval

As part of the studies made in the last two decades, Functional Requirements for 
Bibliographic Records (FRBR) is undoubtedly the most important theoretical 
reflection of the objects of cataloguing and bibliographic record functions in light of 
new technological changes, but yet still suffers from the failure of the model’s cata-
loguing application.

The application of the FRBR model to catalogues has a direct and profound 
impact on searching and retrieving information. The full application of the model 
would allow the user to perform “significant navigation” in the catalogue, making it 
possible to clearly understand the retrieved entities.

The catalogue structured according to the FRBR model should give an account 
of the identity of a work under its various titles, the differences between the editions 
(manifestations), between the works (e.g., reports, including derivative works and 
the works that have other works as subject).

It should also allow the proper identification of the authors (especially useful in 
cases of same names), and the different roles of responsibilities (viewing the works 
and expressions in which an author has responsibilities of different types e.g., all the 
works in which he/she has a primary responsibility, all those in which instead he/she 
has a secondary responsibility). In particular the implementation of FRBR is essen-
tial to allowing the catalogue to perform its aggregating function, or grouping all the 
expressions and manifestations of a work, thus presenting to the user the works and 
related editions and links with other works in an orderly manner. It is a natural con-
sequence of a higher bibliographic control or the possibility to better account for all 
the variations of names and titles.

Although there is now a consistent set of cataloguing rules that are inspired by 
the model outlined in the FRBR study (including the Italian cataloguing rules 
REICAT), the views of the conceptual model are applied with poor results in the 
library OPACs, reducing the quality of the information retrieved in the catalogue. To 
date, the only library catalogues that apply the FRBR model, are the “new genera-
tion OPACs” or discovery tools. In these instruments, however, we speak of “FRBR- 
isation” as a technique to obtain groupings according to the work, made possible 
through special algorithms employed retrospectively by the software without chang-
ing the structure of the original bibliographic records. Precisely for this reason, 
these groups often prove ineffective. In conclusion, even when doing research in 
OPACs that declare explicitly to apply the FRBR model (e.g., WorldCat), you can-
not always easily retrieve the individual works, editions and reprints, as you find 
yourself having to further analyse the results retrieved.

Searching and browsing in online catalogues today requires special attention, 
especially for the verification of the different editions of a work and the rebuilding 
of links between works that are not always adequately made explicit. This happens 
because we do not intervene directly on the bibliographic record that, as we said 
earlier, is expressed in a format (MARC) that is not suitable to express the richness 
of bibliographic relationships provided by the model.
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The deconstruction of the bibliographic records in data that are linked through 
LOD technology and the ability to qualify the links between the data by reconstruct-
ing the relationships required by the IFLA27 Functional Requirements conceptual 
models will allow for a hierarchical navigation in the future that groups related 
works with the individual works, expressions and manifestations, and the items 
linked to them. This will effectively perform “bibliographic functions” for the ben-
efit of the user when using the catalogue, making it possible to identify the “signifi-
cant” contents of the catalogue. There are already significant applications in 
electronic and digital library catalogues.

As is clear from what has been presented so far, the application of LOD increases 
the chance that the information retrieved from online library catalogues will provide 
some elements and indicators to assess the activity and value of the scientific pro-
duction of an author.

These new elements can be added to others, providing effective feedback in the 
evaluation process, improving the quality and amount of data retrieved when query-
ing an OPAC.

3.1.3  Convergence of Search Tools

The new perspective of the Semantic Web directly involves the development of infor-
mation retrieval systems such as electronic catalogues and means of carrying out 
searches, moving beyond traditional means of information retrieval, facilitating the 
discovery of the contents sought as well as supporting documents at the same time, 
and integration with other documents in the Web by creating a widespread network 
of knowledge. There will be, therefore, an increasing number of large platforms 
where the bibliographic information will be integrated with other information from 
other areas of cultural heritage, such as archives and museums. At that point from a 
given piece of bibliographic data it will be possible to find other data that enrich the 
information found, drawn from cultural heritage data available on the Web.

3.1.4  Improved Search Interfaces and New Ways of Cataloguing 
Research

Some concrete projects for implementing linked open data in library catalogues – 
such as the recent case of the OPAC of the Swedish National Library LIBRIS,28 or 
data.bnf.fr project, the great platform of the Bibliothèque Nationale de France, 

27 This is referring to the models that make up the so-called “family” of IFLA functional require-
ments FRBR, FRAD, FRSAD, now in the process of consolidation in the new FRBR-Library 
Reference Model (IFLA 2016).
28 The OPAC of the Swedish National Library LIBRIS is available at URL: http://libris.kb.se. Since 
2008, the library displays the data as Linked data using ontologies known as Dublin Core, 
Bibliontology and SKOS, and is preparing to adopt RDF (Resource Description Framework) as its 
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which brings together bibliographic data, archival and museum (then incorporating 
the OPAC data of BNF) – show the potential of linked open data applications in the 
field of bibliographic research.

The Swedish OPAC LIBRIS features an innovative interface that connects data 
from multiple sources and displays them while maintaining the logical sequence 
that leads from the “works” to their “expressions”, to the individual “manifesta-
tions” as provided for by FRBR models. This resolves a problem that affects today’s 
electronic catalogues, yet still based on the single “manifestation” and providing the 
user with an interface based on the works, the authors, on the subjects. They exploit 
the spaces to explore the data related to every entity of interest in the catalogue, 
greatly improving the retrieval. You can get richer results and smarter groupings 
(groupings of works with related issues or events) with great benefit for research.

In the French platform data.bnf.fr the query interface offers three main channels 
of access to the catalogue: the work, the author, the subject. For each entity is shown 
a special page made of linked and updated data. The platform has a page for each 
work, topic, and author of the catalogue, structured according to the levels provided 
by FRBR, and created dynamically using the authority record for the work provided 
by the traditional catalogue of the Bibliothèque Nationale de France. For each work 
the key information about the content, the related works and their relationships with 
its parts are provided. The query by author responds with a page for each author 
containing biographical information, a list of works and an indication of other 
works connected with the indication of the type of relationship (Wenz 2013). The 
query by subject, on the other hand, responds to those carrying out a semantic search 
with a page for each subject. These subject pages contain all the variant and associ-
ated forms and shows the authors who have treated the subject, providing the works 
of the catalogue on that subject. All pages make use of further information from 
external datasets, in particular from DBpedia, the largest interdisciplinary datasets 
and benchmark for the extraction of data in Linked Open Data. External connec-
tions are imported into the platform via additional information about the works, 
titles and subjects. All data is queried by search engines through the application of 
RDFa standard markup and the use of shared vocabularies like Schema.org, recog-
nised by the major search engines.

The Italian Share Catalogue project29 shows how it is possible to create an inter-
face in LOD for unified access to the catalogues of a group of academic libraries, 
through the creation of an LOD substrate of people-works that greatly simplifies the 
research process, exploiting the enrichment coming from the Web of data and the 
modelling coming from the BIBframe specifications.

native format of the catalogue records. The introduction of the new version of the catalogue Libris 
XL expressed in the new linked data format includes both the new and the previous records, the 
purpose of replacing MARC 21 with a data format as close to the data model outlined in Bibframe. 
(Forssblad 2013). The data are published in JSON-LD (JSON for linking data, http://json-ld.org). 
Today, thanks to the transformation of data in RDF, in response to a question the OPAC is able to 
provide a list sorted according to and within the FRBR model and will be able to provide a page 
for each title, author and subject of the database.
29 http://www.sharecampus.it/1/share_catalogue_969557.html
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The main and most enlightening perspectives, which at the moment, however, do 
not find any real application – come from the ability to enrich the bibliographic 
authority data with data coming from universities and research centres.

Of particular interest – in terms of richness of content obtained from a search in 
the catalogue – are the contributions of research institutions and their data that will 
be made available and could usefully enrich the bibliographic data.

This data may include:

 – Universities’ registers appropriately exposed in linked open data.
 – Research data conveyed and made available in open format.30

 – The data captured by ontologies linking scholars and research products, products 
in the context of cooperation projects among universities31 (see recent projects 
that connect the scientific production of universities like, for example, Linked 
data for Libraries project32 and Linked universities project33).

 – Data from the institutional repositories that will be exhibited in the form of 
linked open data (Konstantinou et al. 2014).

The connection of all these data could provide a network of information or a kind 
of mapping of scientific research, which could be exploited as a useful outline to 
bibliographic environment.

3.1.5  Interoperability with Web: Quantity and Quality of Bibliographic 
Data in the Open Web

What has been stated so far focuses on the importance of interoperability. This 
theme has always been at the heart of library issues: libraries and IFLA have long 
been concerned with ensuring interoperability between archives, libraries, and other 
components of the bibliographic circuit. Today, though, the question becomes cru-
cial: it is no longer sufficient to produce data that is interoperable between the actors 
of the cultural sector, but it must be interoperable with the Web i.e., to make library 
data freely accessible online.

30 On the issue of the scientific data in open format see Cassella (2013).
31 Among these VIVO is an ontology standard that connects researchers and communities using 
LOD, but also a data set and an open community with strong international participation that con-
nects researchers, publications, resources for research, financing, required courses, scientific activ-
ities. The ontology is based on other known ontologies (SIOC and FOAF). The major classes of 
this ontology are people, organisations and information resources.
32 Linked data for Libraries is a project of Cornell University Library, Harvard Library Innovation 
Lab and Stanford to create a LOD platform to extract data from various existing silos, to improve 
access to and discovery of academic information in the three libraries
33 Linked universities is a project to connect the university library resources in LOD format involv-
ing various universities in the UK, Germany, Finland, Greece, Turkey, Czech Republic. The project 
aims to create and support specific vocabularies for universities for common concepts like courses, 
qualifications, teaching materials and sharing experience, the tools to format data of the University 
as linked data.
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The application of linked data to library catalogues will deliver the bibliographic 
data to the entire Web. Bibliographic information can then be retrieved by search 
engines (both traditional and semantic). OCLC has been moving in this direction, 
releasing a huge amount of data of the world’s largest single catalogue, WorldCat, 
in the form of linked open data and incorporating into their pages the marking pro-
vided by RDFa (RDF in Attributes) which makes it possible to embed semantic 
annotations pages in the Web following a special scheme34 or ontology that is rec-
ognised by the major search engines.35

In the emerging future, through exchange formats compatible with the Semantic 
Web, these data may be freely available on the Web in the new structure of the bib-
liographic records designed in BIBFRAME, which is destined to host new and valu-
able information. The new bibliographic model developed by the Library of 
Congress for the Semantic Web and the world of linked data, BIBFRAME also 
includes some important new characteristics that are worth noting.

Along with data on the work, its editions, and authority data, the model also 
includes the Annotation class. This class is designed to include information about a 
resource, such as administrative and management information of the resource’s life 
cycle (as traceability and provenance are part of the workflow that characterises the 
creation of a bibliographic record), but also other data that are added by others (users, 
commercial actors, the web community).36 Not to mention metadata created by cata-
loguers: data resource locations and holdings, and access policies (Mitchell 2013).

This will involve the online presence of management data for the item that are 
today “trapped” in library management systems (ILS) and are not present on the 
Web. We know how complex it is to extrapolate a number of management data for 
assessment purposes, such as whether a monograph was purchased or donated. In 
fact there is no trace of this data in the library OPAC, but they remain stored in the 
ILS, together with other data about the copy (the FRBR item).

Along with this information, annotations can also be created by third parties and 
library users, who will enrich the record with images, reviews and ratings obtained 
from reliable sources.

With the application of linked data bibliographic information disintegrates into 
the Semantic Web, therefore drawing upon data from different sources. It will be of 
primary importance to ensure the quality of cataloguing data, a problem that is both 
theoretical (what does quality of data mean) and practical (how to ensure quality 

34 https://schema.org/
35 The OCLC data policy is presented in http://www.oclc.org/data.en.html. See as an example of 
enriched records with linked open data record in WorldCat. https://www.worldcat.org/title/infor-
mation-a-very-short-introduction/oclc/743804876&referer=brief_results where you can see the 
RDFa encoding based on Schema.org (www.schema.org)
36 The purpose of the Annotation class is to “Express opinions about a resource, for example a 
review. Attach institution specific information, for example holdings. Contribute enhancements to 
a resource description, for example cover art or summary descriptions”. See BIBFRAME 
Annotation Model (2013).
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through the certification of data provenances) and that greatly impacts the assess-
ment practices. The commitment of the libraries, so it is hoped, will be to build 
certified and reliable data networks.
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