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Abstract e ————————
This essay discusses the concept of discovery, intended as content version 2 i
discovery, and defines it in the new context of Open Science, with a (revision) '
focus on Social Sciences and Humanities (SSH). Starting from the 07 Jun 2022 view
example of Google Scholar, the authors show that this well
established service does not address the current needs, practices, and version 1 o 5
variety of discovery. Alternatives in terms of technical choices, ) Ny
. . . 02 Mar 2022 view view
features, and governance, do however exist, offering richer and more
open discovery. The paper presents in particular the implementations = mm———"wwm -,
and research work of the H2020 project TRIPLE (Transforming 1. Roberta Bracciale ', University of Pisa,
Research through Innovative Practices for Linked Interdisciplinary Pisa, Italy
Exploration). Dedicated to the building of a discovery platform for the
SSH, the project is meant to address the specificities and evolution of Junio Aglioti Colombini "=, University of
discovery in this field. Pisa, Pisa, Italy
Prevailing scholarly resource platforms like Google Scholar limit
discovery by focussing only on publications, and favouring through 2. Jefferson Pooley =/, Muhlenberg College,
their algorithm well-cited papers, English content, and discipline- Allentown, USA
specific resources. A limitation in the context of cross-disciplinary and
collaborative Open Science, such a service more specifically hinders Any reports and responses or comments on the

discovery in the SSH. Characterized by a fragmented landscape, a
variety of languages, data types, and outputs, research in the SSH
requires services that fully exploit discovery potentialities.

Moreover, a survey conducted within the TRIPLE project showed that
most SSH researchers use Google Scholar as their starting point, and
that they recognise the lack of control they have with this system.
Beyond the extension of features and content, transparency is the

article can be found at the end of the article.
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other important criterion for the building of an Open Infrastructure
actually serving the research community. In light of this, we presentin
some detail the GoTriple platform, which exploits today’s
technological potential and incorporates the best known
functionalities in order to unveil more and innovative scholarly
outputs and lead to international and interdisciplinary research
project collaborations.
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Open Science, Content discovery, Information seeking, Social
Sciences, Humanities, Infrastructure, Search engines, Multilingualism

This article is included in the Research on

Research gateway.

w This article is included in the Horizon 2020
gateway.
"

This article is included in the Research

Infrastructures collection.

Corresponding authors: Francesca Di Donato (francesca.didonato@ilc.cnr.it), Paula Forbes (p.forbes@abertay.ac.uk)

Author roles: Achenbach K: Conceptualization, Writing - Original Draft Preparation, Writing - Review & Editing; Btaszczynska M:
Conceptualization, Methodology, Writing - Original Draft Preparation; De Paoli S: Conceptualization, Writing - Original Draft
Preparation; Di Donato F: Conceptualization, Methodology, Writing - Original Draft Preparation; Dumouchel S: Conceptualization,
Methodology, Writing - Original Draft Preparation; Forbes P: Conceptualization, Methodology, Writing - Original Draft Preparation;
Kraker P: Conceptualization, Methodology, Writing - Original Draft Preparation; Vignoli M: Conceptualization, Methodology, Writing -
Original Draft Preparation

Competing interests: The authors declare their personal and direct involvement in the building of the discovery platform named
GoTriple. In addition, Peter Kraker is the founder and chairman of the non-profit organization Open Knowledge Maps. Michela Vignoli is
the Open Knowledge Maps’ Community Manager.

Grant information: This research was financially supported by the European Union’s Horizon 2020 research and innovation programme
under the grant agreement no. 863420 (TRIPLE).
The funders had no role in study design, data collection and analysis, decision to publish, or preparation of the manuscript.

Copyright: © 2022 Achenbach K et al. This is an open access article distributed under the terms of the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

How to cite this article: Achenbach K, Btaszczynska M, De Paoli S et al. Defining discovery: Is Google Scholar a discovery platform?
An essay on the need for a new approach to scholarly discovery [version 2; peer review: 2 approved] Open Research Europe 2022,
2:28 https://doi.org/10.12688/openreseurope.14318.2

First published: 02 Mar 2022, 2:28 https://doi.org/10.12688/openreseurope.14318.1

Page 2 of 22


mailto:francesca.didonato@ilc.cnr.it
mailto:p.forbes@abertay.ac.uk
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.12688/openreseurope.14318.2
https://doi.org/10.12688/openreseurope.14318.1
https://open-research-europe.ec.europa.eu/gateways/research-on-research
https://open-research-europe.ec.europa.eu/gateways/research-on-research
https://open-research-europe.ec.europa.eu/gateways/research-on-research
https://open-research-europe.ec.europa.eu/gateways/h2020
https://open-research-europe.ec.europa.eu/gateways/h2020
https://open-research-europe.ec.europa.eu/collections/research-infrastructures
https://open-research-europe.ec.europa.eu/collections/research-infrastructures
https://open-research-europe.ec.europa.eu/collections/research-infrastructures

117838 Amendments from Version 1

The new version has been updated taking into account the
reviewers comments. Substantial new paragraphs have been
added to section “Why Google Scholar is not a complete
discovery platform” and clarifications have been made to the
sections “What is discovery?” and “Discoverability crisis issues:
Why we need an open and inclusive discovery platform”, where
Figure 1 has been added. A concluding paragraph has been
included as well.

Any further responses from the reviewers can be found at
the end of the article

Plain language summary

This article considers how researchers can find articles,
books, or data on the web. The number of research materials
available online has increased and it is therefore more difficult
to find the useful ones. The existence of various platforms
makes it even more difficult because they don’t contain all
the information and make their own selection of the research
material that they present. Some platforms tend to choose
materials that are useful only to the majority. This is the case
especially with Google Scholar, a platform very similar to
Google, but for researchers. Google Scholar only contains arti-
cles and books, not data. It also contains mostly publications
in English and publications that are the most popular. This is
an issue for some scientific disciplines, especially for social
sciences and humanities. These disciplines don’t always use
English in their work and publications. Their journals and
book publishers are not as popular as the others. For this
reason, the researchers have difficulties finding useful articles,
books, or data on Google Scholar and other platforms.

In our article, we present another way to build a platform
that could actually help the researchers of social sciences and
humanities. The GoTriple platform makes it possible to find
articles, books, or data in these disciplines. It also has content
in many languages and allows users to make searches in nine
European languages. Furthermore, GoTriple has additional
services that help the researchers to easily find appropriate
content for their research.

Introduction

The goal of this paper is to reflect on the concept of discovery
and in particular to offer a definition of this concept. It should
be noted that we are not talking about scientific discovery
itself, i.e., the production of new knowledge. Rather we
focus on the way those who are not involved in the produc-
tion of this knowledge come to know of it, during or after the
new knowledge is produced. We do so by reflecting on some
of the results of the research project TRIPLE, which aims
at building a discovery platform, called GoTriple, for Social
Sciences and Humanities (SSH) research. We reflect initially
on the limits of the platform, Google Scholar (GS), which
has become a key point for academic discovery. Further,
we argue why today open infrastructures have become the
strongest driver of innovation in discovery.
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When GS launched in 2004, it also brought Google’s trade-
mark search interface with it, which was considered a major
improvement over that of previous search engines. While this
interface was certainly innovative at that time, Google has since
stopped integrating the new developments from its general
web search into GS. In fact, it has been shown that the
interface has hardly been updated in the last ten years (Kraker
et al., 2021). This means that Google has not invested enough
in GS to keep up with the growing research output. The search
results list, which presents only ten items at a time with very
limited context, and just a few filter and sorting capabilities,
is not well-equipped to provide an overview of the hundreds
of millions of research papers in existence.

Additionally, GS only indexes scholarly articles and books
in the strictest sense. Even common article types such as
editorials and book reviews are out of scope'. This means that
while previous studies suggest better coverage for certain
disciplines through GS content from disciplines with a high
biblio-diversity such as social sciences and the humanities is
more difficult to discover and remains sometimes hidden from
GS users. It also means that additional output types from
today’s open science ecosystem, such as images, software,
and datasets, cannot be found via GS. As such, GS lacks the
ability to produce results that include relevant output and
services from higher education institutions. This is a signifi-
cant limitation because research outcomes beyond scientific
publications are playing an increasing role in the context of
digitisation of science (European Commission, 2016). In several
user studies on discoverability needs of SSH researchers
done in context of the TRIPLE research project, participants
confirmed that for them it is not only important to find relevant
and current research publications, but also to be able to find
data in various formats as well as outputs associated to both
past and on-going research projects.

Furthermore, Google does not allow third parties to reuse
or republish the GS index, and it has technical means in
place to prevent users from crawling their content with auto-
mated means. As such, GS’s data cannot be considered to be an
open infrastructure, as the data is not reusable as defined in the
FAIR principles (Wilkinson et al., 2016) and the service is
not part of the Internet of FAIR Data and Services (IFDS)
(Mons, 2019). The IFDS is the network of FAIR data repositories
and other FAIR services connected together through the inter-
net technologies. It requires machine-actionable data and
accessible services that GS does not provide.

In comparison, content aggregators from the open discovery
infrastructure such as OpenAIRE and BASE provide reusable,
machine-actionable and transparent databases over hundreds
of millions of scholarly resources of many different output
types. These services are also transparent in the sense that
they clearly state their sources and offer institutions the ability
to add their own content without restricting, for example, the

! See https://scholar.google.com/intl/de/scholar/inclusion.html#content
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language in which an output was written. This contrast shows
how far GS has fallen behind when it comes to equity and
transparency.

Overall, while GS does seem to offer some marginally
better equality than citation databases, it is clear from previous
literature that the service presents several pitfalls. The lack
of transparency and openness and the ranking algorithm in
particular, appear as major stumbling blocks to consider
GS as a complete discovery service (Beel & Gipp, 2009). It
appears therefore necessary to go back to the discovery funda-
mentals and clearly assess the current needs and potentialities
in the context of open science. The design of discov-
ery platforms has to correspond to a renewed and more
comprehensive  definition of discovery. The paper will
hereafter describe the GoTriple platform, which offers one
example of such a redefinition, under both the technical and the
governance aspects.

Why Google Scholar is not a complete discovery
platform

With the increased availability of materials in digital form, iden-
tifying specific resources has become at the same time both
easier and more difficult. While clearly scholars have many
more opportunities to access material than before the advent
of digital technologies, as Cahoy (2018) says ‘Yet as the
Web (and information technology in general) has matured,
finding and retrieving information has become more fragmented.
Users previously had two choices not so long ago—get it from
the shelf or find it electronically via a database’. Traditionally,
the main location for the identification of scholarly resources
was the library, with its collection and catalogues. However,
new digital technologies have brought changes to the way
these operate (Favaro & Hoadley, 2014), and now the main
sources for identifying resources have become others. We
have witnessed originally the emergence of citation databases,
largely supported by editors, such as Scopus or the Web of
Science (WoS). These operate largely by indexing publications.
For some authors, these sources still remain “the main sources
for citation data” (Mongeon & Paul-Hus, 2016).

An important innovation in this area has been, however, the
introduction of GS. Unlike citation databases (such as Scopus
or WoS), GS is a search engine that operates similarly to
Google. According to Lopez-Cozar et al. (2019) it ‘represents a
break from this paradigm. Unlike traditional bibliographic
databases, which are selective by nature, Google Scholar parses
the entire academic web, indexing every scholarly document
it finds regardless of its quality, and doesn’t differentiate
between peer-reviewed and non-peer-reviewed content’. There
are indeed several studies which have tried to assess the
differences between the ‘traditional citation databases’ and GS
for the identification and retrieval of resources (e.g. Harzing
& van der Wal, 2008; Stirbu et al., 2015). Research has been
conducted also to compare GS with open access repositories
such as OpenAire and others (Abad-Garcia er al., 2018). Gener-
ally, there is no consensus on whether GS is a valid alternative
to scholarly citation databases. For some authors (e.g. Haddaway
et al., 2015) GS is not a valid replacement of services like
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WoS, where the former has been seen as missing relevant
literature in the conduction of systematic analysis. Other
authors, (Harzing & Alakangas, 2016) instead support the notion
that GS offers a broader coverage of material than databases.

Notwithstanding the debate on the differences, advantages
and disadvantages of GS over other services for conducting
systematic literature analysis, it remains the fact that GS has
become a main port of call for many literature searches
(Kramer & Bosman, 2016). It is a simple and free to use serv-
ice and many start their literature search directly from GS. For
instance, for Jensenius et al. (2018) says ‘the advantages of
Goggle Scholar stem primarily from its ease of use.’. The
question is whether GS can be seen as the main resource for
facilitating discovery. While the discussion on the differences
in coverage with databases (Scopus, WoS) concentrates largely
on the scholarly efficiency, other aspects need to be considered
in the discussion.

Several authors have compared GS with citation databases in
other areas, for example on languages coverage, identification
of grey literature, open access, disciplines, and diversity
more generally. Whilst it may be argued that academic data-
bases could provide some edge for systematic literature retrieval,
much literature converges on the idea that GS also fares
better in this area than the academic databases. For example,
GS also offers profiles for users, and the metrics contained
therein have been argued to ‘offer grounds to challenge
unfounded perceptions and prejudices’ (Jensenius et al., 2018)
that are widespread in research, for example, affecting women
or minorities. In terms of language coverage, Lopez-Cozar
et al. (2019) have shown empirically that ‘while the percent-
age of documents published in English in WoS and Scopus
is of 90% and 80% respectively, in Google Scholar the
percentage is closer to 50%’, concluding that GS offers
better representation of languages other than English, when
compared with academic databases. This was also noted pre-
viously by Jacsé (2008). An empirical investigation on the
coverage of Chinese publications in GS and other citation data-
bases shows that GS coverage is better than other services
(Zhang & Lun, 2019). This edge on the language coverage is
of course due to the nature of the service offered by databases,
which are products of academic private publishers that largely
have publications in English, while GS, as a search engine,
harvests the entire web. This also leads to better open access
coverage than citation databases, as indeed, GS can also harvest
open access versions (e.g. pre-prints) of papers that otherwise
are not accessible because they are behind paywalls
(Jensenius et al., 2018). In addition, GS has agreements
with publishers to even gain access to closed access items
for which no open access version exists (Lopez-Cézar et al.,
2017). Finally, authors have argued that GS seems to offer
better coverage of certain disciplines if compared to cita-
tion databases, in particular but not only, for social sciences
(Harzing & van der Wal, 2008).

Overall, while the literature paints a picture of GS as a serv-
ice more “equitable” than citation databases, it is difficult to
assume that it offers a full and transparent solution. Although
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offered for free, GS still remains a closed service to a larger
extent (Coiffait, 2019; Kraker er al., 2021). Indeed, several
authors have pointed to the lack of transparency offered about
how the service algorithms work, which to a large extent
mirrors what happens with the main search engine Google
(e.g. Rovira et al., 2021). Other authors have pointed out
the secrecy of the sources, from which GS retrieves the
publications; ‘There is no information about the publishers
whose archive Google is allowed to search, let alone about the
specific journals and the host sites covered by Google Scholar’
(Jacsd, 2005). This notion was supported also by Harzing
& van der Wal (2008). Thus, the lack of openness about the
algorithms and the sources used by GS makes this service
unlikely to be the exemplar of equality and transparency.

Despite the earlier noted better language coverage of GS
if compared to citation databases, studies have also shown
that GS still remains skewed towards English. This is
especially due to the ranking algorithms, which perhaps is one of
the components of the service that creates more inequality. The
ranking algorithm puts the most cited papers at the top of
the search results, and these normally tend to be publications
in English: ‘the ranking algorithm favors documents in
English and handicaps documents written in other languages in
searches that produce multilingual results’ (Rovira et al., 2021).
The ranking algorithm of GS has been seen as a source of
problems and inequality in other areas as well. Since cita-
tions have a huge influence on the ranking, some authors have
argued that this facilitates incremental research over very
innovative publications: ‘Highly original work that does not fit
neatly into an existing literature might establish a new research
agenda and expand interest in the topic, but its impact will
not be visible in citation counts for many years’ (Jensenius
et al., 2018). Likewise, the ranking algorithm tends to favour
the visibility of well-established scholars over others, which
may have a significant impact, especially for early careers
(Jensenius et al., 2018). When we specifically consider the rela-
tionship between GS and SSH, there are few research publica-
tions which have focused on understanding how well this search
engine serves SSH. These publications tend again to offer a
comparison between GS and established citation databases
(e.g. Scopus) and pretty much highlight similar issues as those
discussed earlier. Gardner and Eng (2005) (in a perhaps not
very recent paper) had shown that differences exist between GS
and repositories/databases such as PsycINFO or the Social Sci-
ences Citation Index, for retrieving social sciences literature
on a specific topic (“homeschooling”). While GS appeared to
offer a large variety of sources in relation to a specific research
topic, it also appeared to retrieve publications which possess
less academic “currency” than those that can be retrieved with
established databases. Of course, the algorithm has changed
a lot since this article. And it heavily relies on citations for
ranking now. However, Prins et al. (2016) have conducted a
similar comparison, however focusing on the use of GS and
other databases (such as Scopus) for the conduction of formal
assessment/evaluation of research programs, with a focus on
humanities (e.g. Anthropology). The authors concluded that
GS could be used for such evaluations, but differently from
repositories, the material retrieved by GS requires assessing

Open Research Europe 2022, 2:28 Last updated: 21 JUL 2023

the quality and whether it is reliable. From these two sources,
it appears that reflection on the use of GS in SSH does concen-
trate much on the differences with other established databases
in establishing what counts as relevant publications in the SSH
broad area. Similarly to what seen earlier, GS does appear
to offer a broader variety, thus supporting potentially the
retrieval of less main-stream material, which however for
purposes of e.g. evaluation, systematic analysis may be less rel-
evant or anyway requires much work for filtering out what is
established content and what is not. This point of difference
was raised, with a different spin, also by Martin-Martin et al.
(2019) which, looking at the use of GS, Scopus and WoS in
SSH, pointed that GS offers an approach which is more “inclu-
sive and unsupervised” if compared to the “selective” approach
of the databases Scopus and WoS. Indeed, whilst the latter pretty
much index mostly journal papers, GS also includes a variety of
other sources such as dissertations, book chapters etc. This last
contribution thus seems to argue for the approach of GS as
being more inclusive, however warning that there is a trade-
off, since we would then not be working with well-curated
databases.

Should we conclude then that GS better serves SSH in terms
of inclusivity of sources? (even if the price to pay is less
curation?). Whilst this appears potentially true from the few
analyses we have, as cited above, it is arguably also coming
with its own limitations. We have already pointed at the issues
around language, the opacity of the algorithm, the fact that GS
comes as a top-down solution based on the google approach and
so on. A discovery service oriented specifically at SSH should
be even more “inclusive and unsupervised” than GS, potentially
offering a level playing field for languages (i.e. treat all lan-
guages with the same importance). Moreover discovery should
not just be limited to publications and should encompass the
possibility to discover other relevant information such as
projects, people or funding sources. Thus an SSH discovery
solution should broaden the scope of discovery, to foster aspects
such as community building and wider collaboration. Addi-
tionally an SSH discovery service should be directly designed
together with the SSH community, via codesign and direct analy-
sis of needs and pain points. That is, it should be built from the
ground-up by working with the SSH community in order to
have a discovery system that adapts well to different needs and
contexts of work. This is of course not the case for GS that,
despite its excellent usability, comes as a top-down solution.
All these novel aspects are what the TRIPLE research project
aims to achieve, with the design, development and release of the
GoTriple platform.

In light of GS’s limitations the TRIPLE project built a dis-
covery platform, GoTriple, which aims to provide a service
to discover SSH resources (data & publications, profiles of
researchers and scientific projects) with a multilingual per-
spective. By linking these resources together in one platform,
the user’s experience and the ability for researchers and soci-
ety at large to discover resources for their specific purposes
should be much improved. The TRIPLE project has worked with
stakeholders, from across SSH disciplines and wider, from
the very start to ensure that the platform will take into account
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their needs for a discovery platform. In doing so, all aspects
discussed throughout this paper that constitute effective
discovery platforms have been taken into consideration.
Moreover the GoTriple platform enables users to discover and
reuse open scholarly SSH resources in nine European languages
which are currently scattered across local and discipline-specific
repositories, it also provides opportunities for researchers and
projects to connect across disciplines and languages. A set of
innovative tools and services are integrated in the platform to
support research and enable, among others, the visualisation
of search results, web annotation, personalised recommendations
and social networking practices. In line with the aim to
connect researchers and projects in the SSH, the platform
allows users to explore new ways of funding research such
as crowdfunding. The presentation of the GoTriple discovery
platform and its features will be deepened further in the article
(see section 4).

What is discovery?

In this section, we take a step back to reflect on the meaning
and process of discovery—and in light of the research on GS
cited in the previous section, it becomes clearer why
researchers need more than what GS can offer to facilitate their
discovery process. The discussion begins with some background
information describing the TRIPLE project, its aims and its
methodology for facilitatingthe discovery process in SSH.

The TRIPLE (Transforming Research through Innovative
Practices for Linked Interdisciplinary Exploration) project was
funded by the European Commission under the framework of the
Horizon 2020 program, as an innovative service for the
European Open Science Cloud. SSH research is divided across
a wide array of disciplines, sub-disciplines, and languages.
While this specialisation makes it possible to investigate the
extensive variety of SSH topics, it also leads to a fragmentation
that prevents SSH research from reaching its full potential.
Use and reuse of SSH research is suboptimal; interdisciplinary
collaboration possibilities are often missed, and as a result
the societal, economic and academic impacts of SSH remain
limited. The TRIPLE project seeks to address these issues, and
the resulting platform, GoTriple, is designed and developed
to address the discovery issue in the SSH.

The TRIPLE project methodology is based on the combination
of two complementary approaches: The first one is the complete
adoption of Open Science practices for the design and
development of the platform; and the second one refers to the
adoption of a user centred approach focusing on understanding
the researcher needs and co-designing some core aspects of the
platform with them.

The decision of the TRIPLE project to adopt the term “discovery”
to define a search platform for SSH resources, reflects the
complexity of this endeavour, especially considering SSH
specificities, in terms of multilingualism, fragmentation,
bibliodiversity—all issues which couldn’t be properly addressed
by a traditional search platform.

‘With the term discovery we mean the capacity to explore, find,
access and reuse material such as literature, data, projects,
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researchers’ profiles etc. that you would need for your own
research work (such as finding a relevant paper which will help
with your research, or finding a person you are interested in
collaborating with)’ (Pohle ez al., 2020).

A common discussion on the meaning of “discovery” has
been part of dedicated activities throughout the duration of the
project. For example, 37 qualitative interviews with end-users
(SSH European researchers) and other stakeholders across
Europe, were run during the period December 2019 -
March 2020 (Forbes et al., 2020).

The core themes identified give some general views about
SSH’s quite heterogeneous working practices. In the initial
discovery phase, the majority of SSH researchers use Google
Scholar as a search method. A considerable number then
consolidate a Google Scholar search by looking at other
academic databases. Some academics also use Twitter as an
information source. Most issues affect the effective findability
(not finding everything that you need when searching, especially
difficult in interdisciplinary research, with a silo effect of research
being published in specific disciplines which makes it more
difficult to discover if the research is not so rigidly defined;
differing keyword terms for similar topics used by different
disciplines makes it harder to search; language differences when
searching - different terms being used in different languages)
and reusability (including the impossibility to access full texts,
and to export resources in different formats).

As part of the interview, interviewees were asked to express
their desired features for a new platform to ease their discovery
work practices and ultimately facilitate their research work.
When asked what functionality could perhaps make their life
easier, academics replies focused on two main topics:

. Enable establishing connections and collabora-
tions among researchers, finding proper networks
and creating community practices for specific
topics.

. Explore new functionalities, both widening the

possibility to retrieve results other than publica-
tions (personal profiles and projects) and through
visualisation and recommendation systems.

More recently, in May 2021, TRIPLE project organised an
online ThatCamp® with a focus on “Discovering discovery”. The
ThatCamp was organised as a forum to share ideas, strategies
and resources for discovering research and getting research
discovered. Eight sessions of 90 minutes each were open
to discussion and brainstorming around specific questions/
topics; which were nominated and voted on by the participants
themselves.

2 ThatCamp stands for “The Humanities And Technology Camp”. It is a
so-called unconference based on the BarCamp concept: an open, agile
and spontaneous meeting where participants learn and work together by
engaging in group discussions, co-working sessions or other forms of
collaborative work. People engage with each other to “create, build, write,
hack, and solve problems” (https://thatcamp.org/about/index.html).
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Starting from some general questions, such as:

. How would you define “discovery” in the research
cycle?

. What is your epistemological stance on “discovery”
in a research context?

. What are your current strategies for discovering
research resources?

. How do you make sure your own research gets
discovered?

. What are you struggling with technologically?

Each session® was then dedicated to discussing specific
aspects related to the discovery and reuse of open scholarly
SSH resources, i.e., research data and publications, across
disciplinary and language boundaries; to find and connect
resources with other researchers and projects; to make use of
innovative tools to support research; and to discover new ways
of funding research (Pohle ef al., 2021).

With each session covering slightly different issues and
perspectives in relation to discovery, the focus of the discussion
differed from group to group. However, there were certain
common themes identified, which reflect and confirm the views
that emerged from the qualitative interviews. These can be
grouped into two types: first, theoretical reflections on what
discovery means and what the process of discovery entails in
the scholarly context; second, practical implications on what
characteristics and functionalities the discovery platform
built within the TRIPLE project should have. We discuss
these aspects in the section below.

What does discovery entail? Theoretical reflections.

During the ThatCamp session devoted to understanding the
meaning of ‘discovery’ in different languages, it emerged
that the concept is not easily translated. The participants
considered the meaning in seven different languages: Croatian,
French, German, Italian, Portuguese, Serbian, and Slovenian.

* The eight sessions were dedicated to the following topics (suggested by
participants, and voted by them): 1) How to disseminate and make Digital
Scholarship discoverable:experiences, ideas and proposals in order to have
new forms of scholarship, based on electronic publishing, more discoverable
in the infosphere

2) Difficulties in Discovery: What are your annoyances? Vent them here

3) What are the obstacles and challenges in offering a discovery service and
do they apply to Open Access resources?

4) Overcoming the discoverability crisis
5) Ideas to improve peer reviews in Scientific documents
6) What is the meaning of “discovery” in the different languages?

7) If you had a complete discovery portal for SSH research outcomes, how
would you like to use it? What functionality would you like to find?

8) What do I have to keep in mind as a researcher when it comes to thinking
of discovery systems? Optimizing keywords, just this?

Open Research Europe 2022, 2:28 Last updated: 21 JUL 2023

Discovery has many connotations and there seems to be a
pressing need for discussing its different facets. Three specific
aspects of discovery that invited further exploration were
finding what was not expected; finding by linking together; and
finding meaning.

While ‘finding’” might suggest that we have a set goal and know
what we are looking for, ‘discovery’ implies a richer jour-
ney of resource exploration—one that can be ensured by the
richness (and correct use of) metadata, especially topically
relevant keywords. A paper, a dataset or a researcher profile
may lead us to several other materials. Thus, the keywords need
to be broad yet specific - discovery should not imply browsing
through an endless list of materials that are only marginally
linked to our topic of interest. Moreover, finding what
was not expected can mean the access to work in different
languages (especially the ones we do not speak or do not
normally use in the academic context), broadening the range of
perspectives.

Through finding by linking together we understand the inter-
connection between different kinds of resources that would
often exist separately on more traditional search platforms. In
discovering, more so than in conservative searching, one type
of record can easily lead us to another. A dataset might be
linked to its author, whose researcher profile will in turn bring
the user to a relevant publication. Here discovery implies the
relatively easy possibility to uncover various materials that are
somehow related.

Finding meaning implies not simply uncovering new resources
but also interpreting them, applying a deeper understand-
ing to their value. When discovering, one does not simply see a
new object but also comprehends it and can decide whether or
not it will be of use in the context of her research.

There was also a need to draw a distinction between the ‘discov-
ery’ as the final end such as a paper or a dataset that has been
discovered - the ‘object’ of the discovery - and the definition of
‘discovery’ as the set of practices (e.g. existing explicit and
implicit skills) and tools (e.g. search engines, recommender
systems, multilingual tools), that used together allow a researcher
to discover something—that is the process of discovery. In this
context, tools are not just means to the end, they also play an
important role in the process and have an agency on their own
that may very well also include biases. Thus, discovery as a
process is a network.

What do researchers need from a discovery service? Practical
considerations.

Many of the reflections and comments shared by the TRIPLE
ThatCamp participants referred to their everyday practices of
discovering research and the challenges related to this process.
When discussing the difficulties in discovering, several issues
were raised during the workshop, including the following:

. Differences in terminology across SSH disciplines and
also languages
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. Conflict between focussed searching and serendipitous
discovery

. Unknown ‘ranking’ of articles by the algorithms
operating in the ‘black box’ of the recommender system

. Difficulty in finding projects (especially after they
are completed)

. Difficulty in finding articles based on keywords - due
to a lack of linkages

. Time delay between articles being published and
them being listed in discovery systems

. Lack of access due to paywalls

. Not being able to distinguish between Open Access
and articles unavailable due to paywalls (lack of clear
labelling)

Participants also mentioned that they would prefer to have
a link to the original landing page where the article was
submitted, not just a link to the PDF file (this is especially useful
for viewing supplementary material and is also important
for tracking the number of downloads of articles which the
author needs to know for impact metrics). Participants were
keen to have more control over what’s important to them (for
recommender systems and search algorithms). There was
debate over the extent to which users should be guided or
left free to make their own choices on discovery.

The discoverability of relevant tools to analyse data and other
software was mentioned as being problematic, GitHub is
often used as a community resource, but this does not mean
that the software is particularly discoverable.

In another session, it was also noted that in some platforms or
repositories, the researcher also has the opportunity to influence
the discoverability of her work. This role is often overlooked
but in many instances, it is the researcher who delivers
the metadata, such as keywords, to the repository. While
the average researcher will be the one with the academic
expertise and best appointed to explain the value of a paper
they have written, their knowledge of cataloguing systems
might be limited. Therefore, there is not just a need to enhance
the discovery experience of individuals but also to build a
community of researchers, librarians, and technologically skilled
individuals, allowing them to collaborate and learn from
each other, through the work of liaison individuals or by
participating in common projects, training and activities.
Thus, a successful platform should not just be an online
space for discovering resources but also needs to encourage
community-building.

Last but not least, one of the sessions directly addressed the
obstacles and challenges in offering a discovery service and
how they apply to Open Access resources. Challenges from the
library and OA perspectives were explored. Some of the topics
were recognised as of crucial importance, for example: the
value of preprints (whether they should be included in the
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discovery platform), the issues surrounding ensuring high qual-
ity of the metadata of resources, stability of document handles
(such as DOI), indexing, ranking and classification of resources,
searching and saving options.

The input from the TRIPLE project interviews and ThatCamp
discussed above, suggest that in order to distinguish itself from
the big commercial players (e.g. GS), a complete discovery
service would need to respond to the needs of researchers
and face the challenges listed above. This includes addressing
the issue of preprints. There are different opinions on how
valuable preprints are, and whether they should be included
in a discovery service; often the importance given to preprints
varies by discipline. The quality of metadata is also an
important issue. High quality of metadata allows one to
discover, in the sense of finding meaning (see the section
above). A good description of a resource means that one can
better understand the context in which it was produced and its
relevance to the search. It also allows for interoperability with
different databases and data providers. However, since many
providers apply different standards, ensuring a common work-
flow in relation to metadata may be a major difficulty for a
discovery service aggregating resources from a number of
places. Related to this, is the issue of stability of handles
that might break or change. Finally, indexing, ranking and
classification of resources should be at the centre of the
process. With the current rate of knowledge production, it is
difficult to keep track of existing research, even within one’s
niche; exploring important literature in a new field proves
even more challenging. Filtering the results without narrowing
down the discovery process too much is one of the main
principles. While they should not be overwhelmed with the
resources, users ought to be able to search in an open manner
that would ensure that the process of finding what was not
expected can also occur.

Discoverability crisis issues: Why we need an open

and inclusive discovery platform

Shifting from the more abstract notions of discovery covered
above, we now turn to a concrete and critical example - research
on the COVID-19 pandemic - to illustrate the urgency of this
matter, followed by a discussion of the overall state of
research discovery and an overview of the trajectory of recent
developments in research discovery systems.

The coronavirus pandemic has triggered an explosion of
research, with more than 400,000 publications related to
COVID-19 published to date (OpenAIRE, n.d.). At one-point
in 2020, scientific output on the topic was doubling every
twenty days (Brainard, 2020; Schmidt er al., 2020). This huge
growth poses big challenges for researchers, many of whom
have pivoted to coronavirus research without experience or
preparation (Johnson, 2020).

Mainstream academic search engines are not built for such
a situation. Tools such as GS, Scopus and Web of Science
provide long, unstructured lists of results with little context.
These work well if you know what you are looking for. But for
anyone diving into an unknown field, it can take weeks, even
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months, to identify the most important topics, publication
venues and authors (Kraker ef al., 2021). This is far too long in a
public health emergency. The result has been delays, duplicated
work, and problems with identifying reliable findings (Ioan-
nidis, 2020; OECD, 2020). This lack of tools to provide a
quick overview of research results and evaluate them correctly,
has created a crisis in discoverability itself (Kraker et al.,
2021). The pandemic has highlighted this, but with three
million research papers published each year (Johnson et al.,
2020), and a growing diversity of other outputs such as datasets;
discoverability has become a challenge in all disciplines (Kraker
etal., 2021).

The challenges with respect to this information overload
are reflected in a lack of reuse of scientific knowledge:
depending on the discipline, between 7% and 38% of research
papers are never cited, rising to 63% of those without a discipli-
nary classification (Nicolaisen & Frandsen 2019). In the case
of data sets, the uncitedness even increases up to 85% (Peters
et al., 2016). We can also see effects for reuse in practice; even
in application-oriented disciplines like medicine, only a minority
of research results are ever applied in clinical practice,
and if so, then with a long delay (Brownson et al., 2006).

This suggests that we are in a veritable discoverability crisis,
where a large amount of public knowledge remains hidden.
This crisis goes far beyond the coronavirus pandemic. In
2019, a group of researchers coined the term dark knowledge,
which relates to scientific knowledge that cannot be found
and reused (Jeschke er al., 2019). The researchers assume
that there is more dark knowledge than there is discoverable
knowledge, and that the share of dark knowledge is rising.

These observations are supported by the extensive user studies
carried out in the TRIPLE project (see Table 1 for
relevant quotes from participants). During the initial inter-
views with SSH researchers and other stakeholders, difficulty
in getting an overview of the research field was a common
theme, especially when the topic of research was new to the
person trying to make sense of the information, or the topic
was interdisciplinary. Although GS is often used as a starting
point, it is usually backed up by searching via another method,
such as a University library catalogue, Web of Science,
Mendeley database, or a specific discipline database. This
becomes even more difficult when the topic is interdisciplinary
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due to the siloed nature of publications and the way that tra-
ditional journal publications have become increasingly nar-
row in focus. Researchers report the need to use many different
information sources to try and gain this overview and to ensure
that they are able to find all relevant publications or data.

The complexity of a discovery process has been confirmed fur-
ther in the TRIPLE research by having researchers ‘map’ their
discovery journeys and the artefacts that they use for this. An
example of a researcher’s Discovery Journey is shown below
in Figure 1.

One of the reasons for the discoverability crisis is a lack of
innovation in discovery systems. For years a few large compa-
nies have dominated the market for academic search engines:
GS; Microsoft’s recently retired Academic (Microsoft, 2021);
Clarivate’s Web of Science, formerly owned by Thomson
Reuters; and Elsevier’s Scopus. But investment hasn’t kept
pace with the growth of scientific knowledge. What were
once ground-breaking search engines have only been mod-
estly updated, so that mainstream discovery systems are now of
limited use (Kraker er al., 2021). This would not be a problem
if others could build on companies’ search indices and data-
bases, but this is usually prohibited (see for example Clarivate,
n.d.; Elsevier, n.d.; Google, 2022; ResearchGate, 2020).

This would not be a problem if others could build on compa-
nies’ search indices and databases, but this is usually prohib-
ited. This is true for most commercial offerings, even though
the business models differ. Elsevier (Scopus) and Clarivate
(Web of Science) monetize their services primarily through
license fees. Google monetizes Google Scholar in two ways:
(1) directly, by including GS results in their web search along-
side advertisements and (2) indirectly, by keeping academic
users on its platform for their specialized discovery needs.
It should be noted that these business models are currently in
flux and there is an unfortunate trend in commercial research
infrastructure towards surveillance-based capitalism, which
builds on data analytics and intrusive tracking of researchers
(Brembs et al., 2020).

In the shadows of these giants, however, an alternative discovery
infrastructure has been created, built on thousands of public and
private archives, repositories and aggregators, and championed
by libraries, non-profit organisations and open-source software

Table 1. Paraphrased quotes from the TRIPLE user research’.

“Twork on a narrow topic at the crossroads of art history and history of sciences
and I have to go through a very wide range of publications over two centuries. It is

P3 in the workshop
on visual discovery

difficult to find what I am looking for because of the broad range of subjects but a

very narrow focus at the same time.”

“We have a lot of data available but sometimes this notion is missing that we had
when we went to the library when a title gave us an idea for our research. Right now

P7 in the workshop
on visual discovery

we are missing the possibility of just starting blind and through the research we get

insights and ideas of what we can do.”

TTRIPLE consortium, D3.2 Report on co-design of the innovative and new services.pdf, under review, submitted in

September 2021.
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Better to have a standardised
Search mechanism across
multiple platforms

not working for me d
difficult to make complex
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Figure 1. An example of a researcher’s ‘Discovery Journey’ mapped in Miro.

developers. Unlike the commercial players, these systems
make their publication data and metadata openly available.
Building on these, meta-aggregators such as BASE, CORE
and OpenAIRE have begun to rival, and in some cases outper-
form, the proprietary search engines. Their openness supports
a rich ecosystem of value-added services, such as the visual
discovery system Open Knowledge Maps, or the open-access
service Unpaywall (Kraker et al., 2019; Kraker et al., 2021).

This open infrastructure has become the strongest driver of
innovation in discovery, enabling the quick development of a
variety of discovery tools during the pandemic. Technologies
such as semantic search, recommendation systems and text
and data mining are increasingly available (Kraker ef al., 2021).

Many open systems, though, are not sustainably funded. Some
of the most heavily used make ends meet with a tiny core
team. Half, including Open Knowledge Maps, rely on vol-
unteers to provide basic services. The funding options for
non-profit organisations and open-source projects are very lim-
ited. Most rely on research grants, which are meant as a jump-
ing off point, not a long-term solution (Ficarra et al., 2020;
Thaney, 2020). The academic community needs to step up and
secure the future of this crucial infrastructure. The shape of
research infrastructure depends on institutions’ buying deci-
sions. If most of the money goes to closed systems, these will
prevail (Kraker, 2021).

A first step would be to create dedicated budget lines for
open infrastructures. The initial investment would be rela-
tively small, as their membership fees are usually orders of
magnitude cheaper than the license fees of their proprietary
counterparts. Over time, strengthening open infrastructure
will enable research institutions to cancel their proprietary
products.

It’s not just about money. Open infrastructures do not lock
institutions into closed systems and save them from selling off
their researchers’ user data; an issue gaining prominence as
large commercial publishers become data analytics businesses
(Brembs et al., 2020). GoTriple goes further than adhering to
the latest open data standards. In fact, the Gotriple platform
embraces the core principles of a community-owned and com-
munity-led infrastructure. An attractive feature of GoTriple
is that its users own it, fund it, and direct it (ie. scholars and
the public).

The coronavirus pandemic has shown that the challenges of
our globalised world demand international collaboration.
That requires building on each other’s knowledge. However,
this is not possible with closed and proprietary discovery infra-
structures that have fallen behind the growth of scientific
knowledge. Instead, we need to guarantee the sustainability of
the open discovery infrastructure, so that we can rely on it for
today’s and tomorrow’s challenges.
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GoTriple: capturing the meaning of discovery
platforms

Acknowledging that there is not a one-size-fits-all solution for
“discovering” in research, in this final section we introduce
the TRIPLE project’s effort to combine the technological and
infrastructural developments of the past decade, to find a solution
for meeting today’s researchers’ needs and desires—the GoTriple
discovery service.

Inter-language and inter-discipline coverage

GoTriple provides two levels of semantic enrichments in the
following nine languages: Croatian, English, French, German,
Greek, Italian, Polish, Portuguese and Spanish. The first level
relies on the twenty-seven SSH disciplines listed by the Euro-
pean project MORESS (Mapping Research Expertise in the
European Social Sciences and Humanities). The twenty-seven
discipline titles have been translated in eight languages and a
thorough machine learning process made it possible to classify
any GoTriple document according to these scientific fields.
The MORESS disciplines are also linked with major national
controlled vocabularies (e.g., English Library of Congress Sub-
ject Headings (LCSH), French RAMEAU or Spanish BNE). The
second level relies on the GoTriple thesaurus. The thesaurus was
elaborated from the SSH subset of the Frascati taxonomy for
research. This subset allowed us to identify broad terms and their
children in the LCSH. At the end of this process, the thesaurus
gathered 2,565 concepts in English. After using both automated
translation and human curation, the thesaurus now contains
entries in nine languages, structured in SKOS (Simple Knowl-
edge Organization System) and linked with Wikidata. The the-
saurus is used to provide accurate and interlinked translations
of the keywords collected by GoTriple in its harvesting process.
Thanks to these two levels of semantic enrichment, the
GoTriple platform makes it possible to filter the search and to
navigate its results, using either the SSH disciplines (which
are broader and come from the MORESS categories), or the
SSH topics (which are narrower and can be seen as the subject
in a specific discipline) in nine languages. The nine languages
were determined by the data and the linguistic skills available
within the TRIPLE project, however, the work done has given the
necessary expertise to add new languages to the platform in the
future. Further monitoring and human expertise will create the
possibility to enrich the thesaurus through time with new con-
cepts. This could indeed become necessary to adapt to current
events and societal trends (e.g., global pandemic, COVID-19
or teleworking).

Systematic metadata retrieval

GoTriple aims at referencing a wide range of scholarly
resources coming from a high variety of sources in order to
ensure biblio-diversity. The platform covers a diversity of dis-
ciplines and data types, such as scholarly articles and books,
editorials, book reviews, grey literature, images, videos and
datasets — all mostly in open access format. The harvest-
ing process relies on a two-step strategy: collecting metadata
through aggregators and supporting the data providers, so that
they can make their metadata available for the aggregators.
This strategy offers an inclusive set of scholarly outputs to the
platform’s users, and fosters the alignment of data management
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activities in the SSH area. GoTriple started collaborations
with aggregators that are domain-specific (e.g. cultural herit-
age) or object-specific (e.g. publications). In addition, we also
collaborated with aggregators with a broader scope, work-
ing with them to identify in their collections, a subset useful for
GoTriple (e.g., using the OpenAIRE gateway’s algorithm to
filter SSH contents in OpenAIRE collections). GoTriple is
able to harvest metadata from this variety of sources by map-
ping the various metadata schemas and data models to a single
data model. The specific data model is based on Schema.org, a
powerful and flexible ontology able to describe the variety of
data handled by GoTriple. It is used indeed for the three main
types of data that can be discovered on the platform: scholarly
outputs, research projects, and researcher profiles. Schema.org
allows us to define a rich data model for each of these data types.
Moreover, in the case of scholarly outputs, the use of an ontol-
ogy enables interoperability amongst the multiple data models
and metadata standards used by the various aggregators. A rather
innovative choice to describe the SSH contents, the schema.
org ontology proved to be perfectly appropriate for the purpose
of GoTriple.

Integrated tools that aid in the discovery process

Revisiting the above theoretical discussion, “Discovery” is
described as an open and engaging process that includes find-
ing what is not expected, finding by linking together, and
finding meaning. For such a multifaceted process to take place,
it makes sense that a similarly complex set of tools might
facilitate it to open the possibilities of reaching/finding/stum-
bling upon/creating/co-creating/developing/imagining new and
innovative research (not just the incremental research that
results from “ranking” algorithms mentioned above). Integrated
within GoTriple, therefore, are a number of unique features.

Most prominently, the Visual Discovery System presents
search results in multiple new ways (including linking simi-
lar articles together in a clustered view), to present top-
ics, ideas and overviews that may not be on a researcher’s
one-discipline-focused radar. Based on the open-source frame-
work Head Start by Open Knowledge Maps (Kraker et al.,
2019), the Visual Discovery System can be accessed from the
search results page and provide a topical or temporal overview
of the user’s query. In addition to the Visual Discovery Systems,
GoTriple makes use of diagrams throughout the platform, to
provide further insight and context for the data presented.

Additionally, the inclusion of an intelligent and adaptive
recommender system provides targeted suggestions to researchers.
Recommendations appear in the presentation page of a scholarly
resource to point users to similar content, possibly targeted
to their specific areas of interest. Moreover, registered
users receive recommendations in the Discovery platform
homepage for the latest content, relevant to the user, acquired
by GoTriple. The recommender system implements several
state-of-the-art recommendation algorithms, either based on
the textual content of scholarly resources or on the actions
performed by users in the GoTriple interface (e.g. documents
viewed, preferences set, profile data declared, etc). Additionally,
the recommender system aims to implement fairness
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constraints in its resource ranking procedure, e.g., to boost the
recommendation of unpopular, but matching, content (i.e., so-
called long-tail resources that are typically underrepresented in
recommendation lists).

As mentioned above, GoTriple will contain other innova-
tive services that will be integrated in the final version. The first
one is an Open Annotation Tool, to allow users to “take notes”
on web resources in the form of highlights, comments and
also semantic annotations — that is, formal statements declared
as “semantic triples”. A second one is a crowdfunding serv-
ice for SSH researchers to find financial sources for “small
scale” research activities, which can be accomplished with
limited investments but need quick timing to be performed
successfully. Other third-party applications will be also inte-
grated in the platform, including Bookmarking tools, a Metrics
service and a Translation service, for ensuring the presence of
an English description for all resources acquired in GoTriple.

Finally, the discovery process is enriched through making con-
nections and having interactions with other researchers and
stakeholders. The Trust Building System (TBS) integrated
within GoTriple is a social networking service, co-designed
with users, that supports users — in a human-to-human, per-
sonal way (not only through automated algorithms) — to develop
important professional connections within and beyond the
research realm for co-creating, collaborating on, finding funding
for, and communicating about research projects.

Quality and transparency of harvested data

The issues of transparency and quality of data are inextrica-
ble. Researchers need to know the source of the data they are
using to be confident that it is high in quality, which is why the
GoTriple platform clearly labels its data sources. Although
GoTriple aims to harvest only the highest quality metadata, the
challenge remains that data providers do not always offer the
necessary level of detail in their metadata for services like
GoTriple to achieve this goal. This is why a major component
of the TRIPLE project is dedicated to supporting data providers
in adapting their data harvesting models, to adhere to the FAIR
principles: findable, accessible, interoperable, and reusable.
These principles form the foundation of data discoverability.

Accessibility

A discovery service is only useful if the links and the results
it provides are accessible to the user. Many types of scien-
tific data sources are included in the GoTriple results (including
links to traditional fee-based journals - which is helpful for
those users who have access to them), but a special focus is
placed on Open Access content (including publications, data
sets and blogs). In this way, GoTriple simultaneously provides
its users with useful results and contributes to data reuse in the
social sciences and humanities.

Integration into the larger landscape
Data discoverability must be a whole-system effort. This is why
GoTriple is not, and could not, be an independent enterprise, but
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rather a service embedded within and supported by much larger
European research structures. TRIPLE is an OPERAS project;
a research infrastructure committed to upholding the FAIR
principles as it ‘coordinates and federates resources in Europe to
efficiently address the scholarly communication needs of European
researchers in the field of SSH*. In turn, services developed
through OPERAS are included in the European Open Science
Cloud Association (EOSC) portal, which was created through
the European Commission to provide European researchers
and professionals with access to relevant research data.
This is the same end goal as GoTriple: to provide resources
that effectively support discovering solutions to today’s pressing
societal challenges.

Conclusion

By design, the GoTriple platform is made with open source
tools and can be adapted to different environments or disci-
plines as it can be enriched with other languages. This flexibility
has opened several times the question of opening it for non-SSH
domains. While the consortium has noticed an interest from
others, our experience has shown that it is better to have dedi-
cated tools for a specific community. This is why all the design
and the components of the GoTriple platform have been
thought to be reshaped for new perspectives and reused. Tak-
ing this into account, instead of having one GS platform, we
could have linked discovery platforms in different languages
and disciplines which can be interoperable to improve users’
experience. There is a wish to see this platform as a first step in
a more general process.
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Muhlenberg College, Allentown, PA, USA

The article provides a cogent introduction to the GoTriple platform, with Google Scholar's
limitations as the orienting foil. Limitations of GS around its indexing limitations (particularly
around datasets and preprints), black box algorithm, and non-compliance with FAIR are used to
set up a discussion of GoTriple, including the background of the TRIPLE project and the GoTriple
design process. The core claim is that GoTriple provides an alternative approach, one that adheres
to open data and open science principles, linguistic diversity, and transparency. An additional, if
somewhat implicit, claim is that the design process, by consulting extensively with SSH academics,
represents the expressed needs of the community in a way that commercial search engines like
GS do not match. The paper includes an interesting discussion of the concept of "discovery" in a
way that arguably extends the literature on this important, rarely defined, research practice.

The article is coherent and well-organized overall. The authors chose to structure their paper as a
rejoinder of sorts to GS; as a result, the first half is devoted to documenting the limitations of GS.
This is a defensible approach, mainly because of documented researcher reliance on GS for
research discovery. GS is the 800-pound gorilla, so to speak, so framing the paper around its
shortcomings works well to set up the GoTriple alternative.

There are areas for improvement. More substantive issues are listed first, with lesser issues
addressed second.
> There is a tension between discussing discovery across academia, on the one hand, and

within SSH specifically, on the other. GS covers, or claims to cover, all research fields, while
GoTriple is tailored to the SSH fields. This tension is partly resolved by the point, raised in
the plain language summary especially, that SSH is especially poorly served by GS. However,
the bulk of the treatment of GS in the actual paper is not oriented to GS's SSH limitations in
particular. The authors should elaborate on the plain language summary's points about SSH
in particular in the "Why Google Scholar is not a complete discovery platform" section, to
include issues like poor book-chapter indexing. More broadly, the SSH specificity of GoTriple
should be more directly addressed; by design, it is not a "complete discovery platform"
either. There is an opportunity, particularly in the conclusion, to discuss the need for non-
SSH supplementation to GoTriple, perhaps on the GoTriple model of extensive discussion
with working academics, etc.

> A second area where the paper might better acknowledge GoTriple's particularity is in its
European focus and origins. The paper notes this, but the European facet is in some tension
with the "complete discovery platform" rhetoric. This is especially important because of the
North-South inequality in scholarly communication more broadly. The relatively privileged
geography, and still parochial scope in regional terms, should be acknowledged and openly
grappled with. Is GoTriple's aim to be global in scope, within SSH? Is there openness to
including non-European languages in its design? If not, this limitation should be
acknowledged and addressed, perhaps with the claim that GoTriple's approach could be
replicated elsewhere. The issue is that the paper's critique of GS rests, in part, on its English-
language dominance; the less prominent critiques of Web of Science and Scopus make a
similar point, if more so. One major line of criticism of the latter, in particular, is that they
favor the Global North, especially the North Atlantic inclusive of North American and
Northern Europe, especially outside the German-language area. While GoTriple is certainly
challenging some of that, in particular the hegemony of English, it is still a European project
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of the Global North. Any "complete discovery platform" will need to more proactively
include research and researchers beyond the rich West. Perhaps GoTriple is designed with
this intent in mind, but in the current draft, there is little discussion of these global
asymmetries.

> The paper places relatively little emphasis on the contrast between proprietary, for-profit
services like GS, Scopus, etc., on the one hand, and GoTriple, on the other. Much more
attention might be paid to this crucial difference, which is not only about adherence to the
latest open data standards or ongoing innovation, but instead to core principles of
community-owned and -led scholarly infrastructure. Here is an opportunity to underline
what is one of the most attractive features of GoTriple: that scholars and the public own,
fund, and direct it, vs. the commercial system that supplies most alternatives. Too much of
the discussion, arguably, is focused on usability and quality of results, with neglect of the
core community-control of infrastructure point. In this respect, the discussion on page 9 of
open infrastructure is a bit oddly placed. The great bulk of the discussion is devoted to
funding challenges, which (1) begs the question of how GoTriple will be funded going
forward and, more importantly, (2) does not make (much) of the crucial *positive* case for
open infrastructure like GoTriple.

o The actual description of what GoTriple does appears very late in the paper. It makes sense
to center the early sections on GS's limitations. However, the paper arguably takes too long
to provide an overview of GoTriple, partly because the more abstract discussion of "What is
discovery?" as well as the subsequent discussion, come first. So it is not until page 9 that the
reader learns more about the GoTriple alternative. Perhaps a short section after the GS
criticism section could provide an overview earlier.

Here are some smaller issues that could be addressed:
> Is it worth raising the commercial publishers' ambition to use GetFTR and ScienceDirect
(Elsevier) as a competitor to Google Scholar and ResearchGate?

> Is it worth mentioning that Google could at any time move to monetize GS, along the
surveillance capitalism lines of its main search engine?

> There is, occasionally, a tension between (1) emphasizing the black box nature of GS's
algorithms and (2) stating with confidence what GS prioritizes (e.g., citations)

> There is a discrepancy between the plain language summary and the paper itself. The
summary makes a stronger case that GS excludes materials ("Some platforms tend to
choose materials that are useful only to the majority"). The discussion contradicts this,
saying that—yes, GS excludes datasets, book reviews—but noting evidence that it is quite
comprehensive within its stated aims about published research. The issue raised in the
critique-of-GS section along these lines—in addition to the data+preprint, etc, exclusions—is
that the algorithm upranks cited and English-language results. But this is different than
'choosing material that is useful only to the majority'. I suspect the intended meaning here
is that long-tail works are hard to discover — but exclusion isn't the right word.

Mentioning the relatively bad indexing of book chapters seems to be an opportunity, re
SSH.
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o The paper references March 2022 for the rollout; given the date, this could be updated.

Is the topic of the essay discussed accurately in the context of the current literature?
Yes

Is the work clearly and cogently presented?
Partly

Is the argument persuasive and supported by appropriate evidence?
Partly

Does the essay contribute to the cultural, historical, social understanding of the field?
Yes

Competing Interests: No competing interests were disclosed.
Reviewer Expertise: Scholarly communication, academic publishing

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard, however I have
significant reservations, as outlined above.

Francesca Di Donato

Thank you for your review. We reply here to the main issues you raised first, and then to the
less important ones:

1. Additional text has been added to the section “Why GoogleScholar is not a complete
discovery platform” (at the end) elaborating better on: 1) the connections between
google scholar and SSH research and on 2) the specificities of GoTriple. On point 1)
there is not much literature on the subject, but we have reviewed 3 relevant items
now. Existing literature on GS and SSH specifically focus again on the comparison
between GS and established citation databases. This literature shows that GS is more
inclusive than the other services, at the price of less “Quality” in the material. In your
comment there was a pointer to the fact that GS does not index book-chapters well
(which of course are important publication items in SSH), however the literature does
appear to say that GS is better at indexing e.g. chapters or dissertations if compared
to databases. Nonetheless we added a paragraph pointing still to the limits of GS and
arguing for the need of a specific and even more inclusive solution for SSH. This is
now connected directly with the focus of GoTriple in codesigning together with the
SSH community the solution, as well as on the much more encompassing idea of
discovery focusing not only on publications but also on the discovery of people,
projects etc.

2. About the “complete discovery platform”: GoTriple aims for a global coverage of SSH
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scientific fields. “Complete” here is intended as in the complete discovery experience
GoTriple offers in terms of openness, findability and coverage in comparison with GS
which limits users in their discovery process (silo effect, lack of reusability).

Furthermore, the TRIPLE project is European-funded and thus naturally has a
stronger focus on European data sources at the moment. But the inclusion of
Spanish, Portuguese, Greek and Croatian among the 9 languages that were chosen
reflects the objective to reach out to and include not only stakeholders from the rich
west but also South-European and non-European research actors. We acknowledge
that the sources included in the platform at the moment are more focused on Europe
and the Global North, which mostly depends on our data providers and the data
sources that we are using. However, it is intended to extend the available data
sources beyond the project duration to include sources from, e.g., the Middle- and
South Americas (Spanish, Portuguese).

While European languages have been prioritised, the GoTriple platform is designed
to enable the inclusion of non-European languages. For new languages to be added,
a step-by-step process combined with an evaluation of the usage/demand for the
additional language will be performed.

GoTriple is presented as a complete discovery platform in terms of the experiences it
provides: not only textual results, but also recommendations, visual results (graphs)
or even crowdfunding to improve the discovery of SSH domain for citizens. It is
complete also regarding the whole SSH disciplines it targets. However, by nature, it is
not for all the scientific disciplines. In this regard and based on your comment, we
changed “complete” by “open and inclusive” to avoid any confusion on this topic.

3. In contrast to proprietary, for-profit services (like Google Scholar, Scopus, etc.),
GoTriple goes further than adhering to the latest open data standards. In fact, the
Gotriple platform embraces the core principles of a community-owned and
community-led infrastructure. An attractive feature of GoTriple is that its users own it,
fund it, and direct it (ie. scholars and the public).

The core community control of the open infrastructure is mirrored in the envisaged
governance model for the platform (figure below). OPERAS will provide the
sustainability of the service and will include a GoTriple Committee (composed of
members of OPERAS - new memberships from TRIPLE partners are expected to come
about in the last year of the project). The Committee will be divided in two subgroups:
the User Engagement subgroup and the Data and Tools subgroup. This model will
ensure that user feedback and needs are taken into account and that the community
is in control when it comes to the further development and direction of the platform,
e.g. which 3rd party tools are integrated. This work is currently done and planned for
the last year of the project.

The aim is to create a reusable, community-owned infrastructure that is a public
good. All software is developed following open standards and is available under
permissive open source licenses. The advantage of the open source approach is that
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the software can easily be migrated to other systems and thus lock-in effects are
avoided.

In addition, GoTriple is developed following open standards. GoTriple's data and
source code are available under open licenses where possible. The advantage of this
approach is that parts of the platform can easily be reused and that the system can
easily be migrated. Proprietary lock-in effects are thus avoided. Making its enriched,
high-quality data available means that not only GoTriple users will benefit from a
better discovery experience, but that GoTriple will also play an important role in
improving the data quality for SSH within the whole digital open science ecosystem.

4. Indeed, the following paragraph has been added at the end of section 1: “In light of
GS's limitations the TRIPLE project built a discovery platform, GoTriple, which aims to
provide a service to discover SSH resources (data & publications, profiles of researchers
and scientific projects) with a multilingual perspective. By linking these resources together
in one platform, the user's experience and the ability for researchers and society at large
to discover resources for their specific purposes should be much improved. The TRIPLE
project has worked with stakeholders, from across SSH disciplines and wider, from the very
start to ensure that the platform will take into account their needs for a discovery
platform. In doing so, all aspects discussed throughout this paper that constitute effective
discovery platforms have been taken into consideration. Moreover the GoTriple platform
enables users to discover and reuse open scholarly SSH resources in nine European
languages which are currently scattered across local and discipline-specific repositories, it
also provides opportunities for researchers and projects to connect across disciplines and
languages. A set of innovative tools and services are integrated in the platform to support
research and enable, among others, the visualisation of search results, web annotation,
personalised recommendations and social networking practices. In line with the aim to
connect researchers and projects in the SSH, the platform allows users to explore new ways
of funding research such as crowdfunding. The presentation of the GoTriple discovery
platform and its features will be deepened further in the article (see section 4).”

Our answers to smaller issues are the following:
5. This has been discussed a lot but the authors thought that there is a risk to develop
another topic and not staying focused on the heart of the article.

6. This point has been précised in section 3 of the paper.

7. We have tried to partially solve this tension. However, even the Google's own words
are confused on this topic as we can show here:
https://scholar.google.com/intl/de/scholar/about.html): "Google Scholar aims to rank
documents the way researchers do, weighing the full text of each document, where it
was published, who it was written by, as well as how often and how recently it has
been cited in other scholarly literature."

8. This point has been addressed based on the suggestions.

9. This point has been precised in the paper.

Page 20 of 22



O pe n Resea rCh E uro pe Open Research Europe 2022, 2:28 Last updated: 21 JUL 2023

10. Addressed.
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This article deals with a complex and cogent theme for researchers being the consultation of
literature and academic sources. In a time of information overload, finding research material can
be extremely challenging if web search engines for scholarly literature are inadequate.

Authors describe in particular the deficiencies and the limits of Google Scholar (GS), the biggest
free platform used by researchers. Managing a solid theoretical framework, authors underline the
problematic aspects of GS, addressing the limits of the affordances (e.g. the absence of research
filters) as well as the lack of transparency of the service algorithms and how this makes GS
“unlikely to be the exemplar of equality and transparency” (p.4). To address this topic, the authors
use accurately the literature that had previously analysed these platforms demonstrating a
systematic job review of the state of the art.

In the initial discussion about citation databases, the authors briefly mention the impact that
platforms can have on minorities (p.4, paragraph 4). We believe that further elaboration on this
matter could benefit the article and make even more explicit how a well-structured bibliographic
database could benefit the whole research environment.

The assertions sustained by the authors about the urgency to rethink the current model are
grounded in today’s context and based on actual problems that the qualitative interviews allowed
to emerge. As a result, the development of the platform GoTriple takes into consideration the
specific needs of the current scientific knowledge and offers solutions that are tailored for the new
generations of researchers, making the arguments persuasive, and supported by evidence and
concrete needs. The work is overall well written, and the contents are clearly organized.
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The paper contributes to deepening the matter of bibliographic platforms offering a way to
approach this complex theme and some future implementations but also acknowledging the
limits of a giant work that should be done cooperative as well as the impossibility to find a unique
solution for everybody.

We recommend indexing in its current form.

Is the topic of the essay discussed accurately in the context of the current literature?
Yes

Is the work clearly and cogently presented?
Yes

Is the argument persuasive and supported by appropriate evidence?
Yes

Does the essay contribute to the cultural, historical, social understanding of the field?
Yes
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of expertise to confirm that it is of an acceptable scientific standard.
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