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Introduction
Nowadays the scientific community is the unequivocal result of the way these last 
years exponentially emphasized the challenge to define and stabilize parameters 
that allow communication and evaluation of science to benefit from the necessary 
credibility it takes to sustain a complex paradigm. Thought after – and as a result 
of – an international conference on Emerging Publication Models organized 
within a project devoted, precisely, to the Communication of Science, this 
book reflects and echoes, through thirteen essays, the concerns of thousands of 
researchers, professors, students and librarians who feel, about their work (about 
their future), the permanent pressure of a system whose intricate functioning, to 
some extent, remains unclear�

Confined by the overwhelming growth of science, number of scientists 
and amount of published work; subdued by a parasite edition industry that 
flourishes from predatory publishing practices; allied to the predominance of 
a quantification logic grounded on the bewildering use of the impact factor, 
associated with schemes of cartelization or coercion thought to allow its 
magnification; unavoidably responsible for the increasing discredit of Open 
Access as a publishing model – this system and its agents demand from us, 
more than ever, a serious and thoughtful reflection about the strengthening of 
their logics and paradoxes. This is the main focus of the first of three parts that 
structure this book – Academic Integrity and Research & Evaluation Indicators� 

Jeffrey Beall is quite incisive in the way he dissects the destruction of 
research cultures – “traditions and practices of scholarly research, including 
those practices that work to ensure the authenticity, soundness, and importance 
of research”, deeply affected by the adulteration of publishing models within a 
predatory system “that favors authors with money and penalizes and disadvantages 
those without”, thus polluting scientific communication by replacing hard work, 
originality, merit and the roles of certification and validation that academic 
publishing traditionally granted. Another parallel consequence of the damage 
caused by the proliferation of predatory editors identified by this American 
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researcher and librarian has been the downfall of many open access journals and 
repositories enthusiastically created by college libraries and departments that, in 
time, faced the difficulties inflicted by the need to compete with the new status 
quo of academic publishing.

A reality defined from the start by practices of authorship and citation 
manipulation such as honorary authorship, reciprocity, coercive citation or 
“citation cartels”, that Allen Wilhite’s essay not only identifies but also clarifies 
and puts into perspective, demonstrating how different pressures suffered at 
this level within academia are distorting its ethics� Nevertheless, the author 
remains optimistic. In spite of the several problems detected in the realm of peer 
reviewing, the inquiries made by Wilhite and Fong conclude not only that they 
are not impossible to solve, but also that the culture may be modified by the 
implementation of a transparency policy. “Perhaps the most encouraging sign is 
that in our review an overwhelming number of our respondents want to see these 
practices stopped”, he writes�

However, we know that the use of production indicators, as a productivity 
measure as well as an evaluation instrument, has been gaining weight and 
relevance over the last decade. João Costa confirms it: “Scholarship competitions, 
curricula evaluations, research unit’s production evaluation have been gradually 
more dependent on the use of bibliometric indicators to assess the productivity 
of both individuals and research teams”� Which can be challenging when 
it’s time to guarantee that bibliometric databases are able to assure a correct 
representation of all scientific areas, given the deep disparity of their respective 
traditional publishing cultures (many of which privileging books and chapters 
instead of papers in indexed journals, for instance). A reflection we can also find 
in Sofia Fernandes’ essay about the unsuitability of a uniform application of these 
indicators to very dissimilar areas, disregarding each one’s own community and 
scientific culture.

That is certainly the case of Social Sciences and Humanities, being known 
that the bibliometric databases of commercial base more used in evaluation 
processes (ISI Web of Science and Scopus) have serious problems to achieve 
an accurate representation of publishing results in most of these domains. 
As a result, João Costa, President of the Scientific Council for FCT’s Social 
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Sciences and Humanities leads the team that is now in charge of building/
adapting, to Portugal, an indicator of scientific production inspired in the one 
already implemented in Norway. “This model takes as fact, from the start, that 
all inserted data must have a broad coverage, that it must be transparently built 
(and not over commercially based principles) and assumes that the data can be 
used for different purposes”.

This new quantitative paradigm that seems to be forcing academia to 
reshuffle goes further if we consider that even the evaluation of institutions is 
being increasingly defined by their own impact factors: an aggressive culture of 
rankings, that have appeared in large numbers over the last decade, with very 
different methodologies among them, as a result of an emerging and competitive 
market according to which universities have to design their functioning and 
surviving strategies� Paula Romão Pechincha, António Marques and José 
António Sarsfield Cabral’s essay helps us to understand the complex profile of 
the so called global rankings and their multiple typologies and classifications, 
with the purpose of better realizing if Portuguese universities may benefit from 
the improvement of their positions in these international indexes. “The fact 
of the matter is that appearing on the rankings - regardless of the degree of 
validity of the methodologies used - is in many cases beyond the control of the 
universities. In other words, the universities will appear on the rankings whether 
they want to or not. The problem is that when the position is bad, it may have 
negative consequences for the university’s image, while the opposite promotes 
its institutional image and sense of belonging”�

Perhaps as a result, the study of these researchers concludes that, in great 
measure, information not necessarily included in rankings, but about them 
and their performance has been contributing to influence universities decision 
making processes and definition of strategies.

The second part of this book – Open Access Challenges for Science Policy 
– considers this set of questions from their negative impact on the Open Access 
publishing model that, as Pedro Príncipe clarifies, means free availability on the 
Internet, allowing any user to read, download, copy, distribute, print, research or 
reference the full text of those papers, gather them for indexation, introduce them 
as data in software or use them to any other legal purpose, without financial, legal 
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or technical barriers that are not inseparable from Internet access. A movement 
that in these last years has been increasingly encouraged by the European Union, 
whose current speech to these kind of policies considers access to scientific 
information essential to the development of research in the European space. This 
has actually been the context in which the “European Committee has developed 
a growing number of initiatives and projects aimed to ensure that the results of 
the research funded by EU citizens are made available in open access”.

Nevertheless, this model is at risk of being progressively smashed by a 
system that, as we have seen, favours the blossom of predatory editing and 
publishing businesses. Aiming to discuss the consequences of this phenomenon 
to Science and Open Access, Anabela Gradim’s essay examines the convergence 
of factors that produce the most inviting environment to the predatory editor, 
allowing us to understand their business model and evaluate the signs that they 
usually exhibit through the identification of the several schemes that parasite the 
market – “from journals with little or no editorial quality to clones of legitimate 
journals, including peer-review simulation and non-existing, or even forged, 
editorial boards using the names of scientists without their knowledge”, to one of 
the most serious and recent modalities, the hijacking of journals “either through 
abusive control of the original website or through the creation of webpages 
that emulate the legitimate journal both in terms of graphic design and content, 
boasting indexes and impact factors that do exist - and can be checked by any 
authors who wish to submit a manuscript - but that simply do not belong to them”.

Although recent, the growth of this last phenomenon has been exponential. 
José Silvestre may testify about it, since the journal he directs – Ciência e 
Técnica Vitivinícola – was one of the targets of hijacking, in 2014, along with 
other twenty publications, remaining to this day the only identified Portuguese 
case. The last list edited by Jeffrey Beall already identified more than seventy 
journals in similar situation. In CTV’s case, the “kidnapping” has been persisting 
over more than a year and neither INIAV’s juridical services nor Portuguese 
judicial authorities have been able to stop its continuation.

João Gonçalves is one of several researchers to realize, in his case through 
the study of quotation indexes as a flagging system (particularly in the field 
of Social Sciences), that one of the main victims of the attack on scientific 
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publication models will most likely be innovation. Although the emergence 
of academic competition could make it impossible for scientific production to 
base itself exclusively on thematic’s popularity (since we have studied the direct 
proportion existing between the “hip” of a thematic and research’s positive 
feedback), making innovation and thematic broadening a more viable survival 
and demarcation strategy, what actually happens is that the author concludes 
that certain themes will never be approached since their profitability regarding 
scientific outcome will hardly be superior to the flagging costs. From this 
phenomenon results a perversion of the innovation system, i.e. only those who 
don’t need to profit from the scientific capital may support the flagging costs 
associated with researching less popular themes. In the era of metrics, ‘useless’ 
research is a luxury of the well known�

Considering that within the realm of science the question of research 
inevitably ends up being the one of its communication, that will be the object 
of the third and last part that structures this book – Theories, Methods and 
Case Studies in Science Communication -, whose essays explore, from several 
different perspectives, the reformulation of the models and languages that sustain 
the building of knowledge and its presentation to others, either the specific and 
specialized publics of “graphic argumentation” defended by Irene Machado or 
the general public that, according to Susana Simões Pereira, José Azevedo and 
António Machiavelo, implies a different press treatment of such singular dialects 
as, in the case study presented by them, Math.

Realizing that the particularities of the work of art – it may not have 
been the result of research in art, it is not a thesis, it does not answer to any 
hypothesis and its products may have as much tangibility as intangibility – can 
cause difficulties when applying to scholarships of scientific research entities 
(such as FCT, for instance), Francisco Paiva questions “what is research in art, 
how to define and characterize it”, taking art as “a field of confluence between 
theoretical experimentation and criticism, but also as an activity capable of 
operating ‘detours’ in the path towards knowledge”. An important consideration 
within a culture whose understanding of research, particularly concerning the 
relationship between theory and practice, remains ambiguous. 
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The effective transformation of research practices is also an object of 
reflection to Chiara Carrozza and Tiago Santos Pereira, although in their case 
inspired by their previous contact with Bruno Latour’s Medialab-SciencesPo 
research team, specialized in the development and application of digital 
methods to social research. The project they have been developing aims to 
“explore the role of digital technologies and social media in the academic 
profession”, understanding in that process that digital methods emerge as a way 
to communicate different research practices, related to “webometrics, internet 
research and information visualization, and more recently to social media and 
big data, reflecting strong connections with communication studies, and to more 
classic bibliometric studies of science and technology, and information science”� 
Greatly corroborating some of Irene Machado’s premises, these two authors also 
approach visualization as a rhetoric display, “as storytelling”, and not mere data 
presentation. This way, the research process is being reconfigured to give room 
to new collaborative ways of thinking and doing, joining social scientists, IT 
people and designers. At the same time, science communication starts being 
perceived not only as a moment posterior to the fact, destined to the presentation 
of results, but also as an intrinsic part of digital research practices as it comes to 
encompass visualization as a knowledge production method.

Withdrawing inspiration from this idea of reconfiguration as an opening gate 
to new ways of thinking and acting, Communicating and Evaluating Science 
aims to be a contribution to a wider academic debate that has been emerging 
from several quarters - imbedded with a certain sense of urgency and militancy 
for seriousness and transparency - around research, publication and evaluation 
cultures. The impact this reflection may have on opposite forces that we already 
know and feel remains to be seen�
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Predatory publishers are destroying the 
integrity of scholarly communication
Jeffrey Beall

Introduction

Most of the publicly available information about scholarly open-access 
publishing comes from open-access advocates, and the information they release 
serves chiefly to serve their narrow interests and is not balanced. In this chapter, 
I will provide a more complete and balanced view of the status quo of scholarly 
open-access publishing. I will focus on the problems created by publishing 
models that rely on payments from authors to sustain the publishing of research. 
Increasingly, authors are the source of funding in academic research, a system 
that has created many conflicts and that favors authors with money and penalizes 
and disadvantages those without� 

Update on Predatory Publishers

My first published work about predatory publishers was in 2009 (Beall, 2009), 
and I coined the term “predatory publisher” in 2010 (Beall, 2010). Since 2012, 
I have authored a WordPress blog (http://scholarlyoa.con) about questionable 
open-access publishers and journals, though I had a less formal blog on a 
different platform before then. My blog contains what is essentially a blacklist 
of publishers. Additionally, I maintain a second list of what I call predatory 
standalone journals. These started to appear in late 2011 and early 2012 and are 
single journals that appear on a website by themselves and not under the banner 
of any publisher. 
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There are some fleets of standalone journals that are clearly owned by the 
same person and created using the same template, but without any website that 
unites them all, and this is probably a strategy to make it more difficult for me to 
track and list all of them, and it is an effective strategy� 

I should also report that I have added a few subscription journals and 
publishers to my lists. I do this rarely and only in cases where the publisher 
operates like a predatory open-access publisher, spamming and charging author 
fees but then — unlike open access publishers — locking up and selling the 
content. It is possible that some publishers who intend to operate as predatory 
publishers are using the subscription model to avoid being placed on my list, 
which until late last year only included open-access publishers and journals.

I now have over 700 publishers on my publisher list and over 600 journals 
on the standalone journal list. I generally try to limit my lists to the worst of the 
worst. The number of predatory publishers and journals continues to grow at a 
fast pace. 

In 2014, I added two new lists to my blog. One is of hijacked journals. These are 
usually impact factor journals for which someone has created a fake counterpart 
website on the internet. In other words, it is almost exactly a counterfeit journal. 
They then spam for articles, accepting all or most of them. Journal hijackers 
generally target journals with impact factors, and they copy all the information 
from the authentic journal onto their website, including the ISSN, the address 
and even the telephone number. The list of hijacked journals currently has about 
30 entries. I think most of the victims of hijacked journals are in the Middle East, 
where publishing in an impact factor journal is essential for to academic success 
and where academic competition is fierce due to overpopulation and the scarcity 
of academic positions.

The year 2014 also saw the emergence of companies that supply fake 
impact factors to predatory publishers, metrics the publishers then use in 
their spam email to attract article submissions. Now it seems most all of the 
predatory journals advertise impact factors, but in almost all cases the values 
are contrived. They are pure inventions. I think that many researchers who have 
responded to the spam emails in which fake impact factors have been advertised 
truly believe they have published an article in an impact factor journal. A few 
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predatory publishers themselves have also entered into the fake impact factor 
business and have even assigned impact factors to their own journals, metrics 
they then advertise. In the cases where these fake metrics companies reveal their 
calculation methodologies, we see they are largely subjective and award points 
for things like having articles in English. The result is that the impact factor is 
becoming watered down and in some research cultures may have decreased in 
value as pretty much everyone now publishes in high impact factor journals, at 
least according to the journals’ websites

There are over twenty other companies like this and they are fooling many. 
Many predatory journals prominently advertise their fake impact factors on their 
websites and in their spam emails.

Gold Open Access

Predatory publishers are those that exploit the gold open access model for their 
own easy profit. It’s not just the predatory publishers that are benefitting from 
gold open-access, for I am now seeing an increased use of predatory journals by 
individuals and pressure groups to promote unscientific political agendas such as 
that done by anti-nuclear activists. Also, some use predatory journals to promote 
un-efficacious medical compounds (such as nutraceuticals) they want to make 
appear effective. Some use predatory journals to cheat on the rules of taxonomy 
— the naming of species — by naming species after themselves in articles or 
otherwise cheating at taxonomy, and many complicit researchers use predatory 
journals to get fast and easy academic credit. 

Gold open access also focuses the costs on the authors of individual papers; 
the subscription model spreads out the costs, allowing for a greater investment 
to be made in the value added components of the publishing process such as 
professionally managing peer review, copyediting and the management of 
authorship disputes. 

Predatory publishers are having a particularly strong and negative effect on 
the biomedical sciences — as any biomedical researcher with an email address 
will confirm. Researchers in the bio-medical sciences have grant funding that 
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they can use to pay for author fees, so they receive dozens of spam emails each 
week from journals hoping to collect part of their grant money. Biomedical 
sciences researchers are particularly tired of the incessant spam they receive, 
tired of having to figure out whether a particular journal or publisher is authentic 
or counterfeit, and tired of having to exclude junk science from search results in 
databases and indexing services they search� 

Open access advocates lump open access journals both with author fees 
and without author fees as gold open access, so they can make the claim that 
many open-access journals do not charge any author fees. But saying that many 
open access journals don’t charge author fees is not telling the whole truth and 
may be misleading. I think it’s better to employ a nomenclature that makes the 
distinction between journals that charge authors and those that do not, especially 
since it’s the author fees that have led to the appearance and persistence of 
predatory journals. Therefore, for journals that are free to the reader and free to 
the author, I call these platinum open-access journals. 

For journals that are free to the reader and have a fee charged to the author 
upon acceptance, I call these gold open-access journals. As a mnemonic device, 
you might say that gold open access is akin to graffiti, for the author pays all 
costs associated with its publication, but it’s completely free to the readers. 
Graffiti is another example of gold open access. 

The BOAI is a substitute for thought

The Budapest Open Access Statement and the copycat statements that followed 
were cleverly designed to serve as a substitute for thought, a design that has 
proven successful. It’s so easy to be an open-access advocate, for it requires no 
thinking; you merely repeat what others have said; you repeat the statement. 
The Budapest Open Access Initiative shrewdly applied knowledge of cognitive 
science to create and publish a manifesto that has come to serve as a substitute 
for thought� 

Indeed, many of us have observed for over the twelve years since the statement 
was first published that when neophytes want to signal their joining the open-
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access movement, they simply repeat the statement and ideas encapsulated in 
the Budapest Open Access Statement to others, usually using social media, such 
as a blog or a website. That is to say, one signals one’s joining the open-access 
movement by openly repeating the manifesto, and this is done without any real 
thinking occurring. One’s repetition of the statement and its ideas is immediately 
rewarded with a chorus of approval and acceptance and sometimes applause. 

I can tell you that critical thinking about open-access is confronted with 
derision and attacks. The open-access movement has a volunteer police 
department that quickly and aggressively responds to any criticism of the 
open-access publishing model. Universities claim to teach critical thinking, but 
academics will attack any criticism of open-access that is off-brand.   

I think that far too much scholarly research on open access uses the Directory 
of Open Access Journals (http://www.doaj.org) as a source of research data, 
eliminating most predatory publishers from the studies yet claiming the studies 
cover all open access publishing. Thus the study results give an unbalanced 
measure of scholarly open-access publishing. In other words, many studies do 
not study the entire population of open access journals; they study only those in 
DOAJ, a purportedly, quality-controlled, curated database. 

The Open-Access movement

I believe that open-access activists are singularly targeting the subscription-
based scholarly publishing industry, while ignoring other industries that operate 
in the same manner. In other words, the open-access movement really aims 
to bring down a single industry — subscription journals — and this is its true 
mission, even if the journals are functioning well. The evidence indicates the 
movement is not based on principle, for if it acted according to principle, it 
would apply the same standards to companies like OCLC, Inc. that exploit 
libraries by copyrighting content the libraries create and then re-selling it back 
to them, essentially the same business model of subscription journals. 

This industry-specific targeting has been described by David Wojick, a 
scholarly publishing consultant, writing in The Scholarly Kitchen:
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“The [open access] movement seeks the moral high ground so it vilifies 
those people who have dedicated their lives to the [scholarly publishing] 
industry’s mission, in this case scholarly communication� Movements need 
enemies it seems� It is sad but standard and there is little the industry can do 
to stop it. Meanwhile the good work must go on” (Wojick, 2014, July 15).

He continues,

“As I said above, I doubt that making your processes more sound will 
blunt these attacks. I have seen other industries try this and it seldom helps, 
because once a social movement gets you in its sights reality matters little� 
I recommend defending yourselves rather than agreeing that things need to 
change” (Wojick, 2014, July 15).

I agree with his advice and recommend that scholarly publishers stand firm 
in producing and marketing the high quality journals they publish. 

Only in open access publishing would one encounter the concept of “mandate 
strength.” Let me explain. Mandates are requirements imposed on researchers 
to publish in open-access journals or to archive their postprints in repositories. 
Open-access mandates are a type of coercion. Here is a table of mandate strength 
taken from an article by Stevan Harnad (2013).
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Table 1� Mandate Strength�  
Table copied under the terms of the Creative Commons CC BY license.

I think such an indicator clearly signals that there is something amiss� 
Researchers do not want to be mandated or coerced to do things; they want 
freedom to publish what they want where they want. Mandates bring about 
new bureaucracies and managerialism. If the only way to achieve open-access 
is through an oppressive social movement and by force through oppressive 
mandates, then I think we need to re-think the entire idea of open access. I don’t 
want to be part of any movement that needs mandates to work, mandates that 
only benefit a certain few. I want fewer mandates and more freedom to publish 
in outlets that I choose for myself�

The Open-Access movement threatens the freedom of 
the press

We know that open-access advocates have successfully enacted legislation in 
North America and Western Europe that requires that research be published in 
an open-access venue in some cases. I believe that more such legislation is, 
unfortunately, in the works�
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Open-access publishing requirements enacted by governments are, in their 
own way, an assault on the freedom of the press. In fact, I think the Open-Access 
movement is one of the largest attacks on the freedom of the press in the history 
of civilization. 

Open-access advocates are successfully using legislation and government 
regulation to promote and favor one scholarly publishing business model over 
another. This, in effect limits or removes the freedom of publishers to operate in 
the manner they choose and therefore gives government sanction to a publishing 
model open-access advocates prefer.

The courts in the United States have dealt with a similar issue before� 
Let’s compare this to the case of newspaper boxes being regulated by cities, 

and how the Supreme Court ruled on two cases. Here is an analysis from Attorney 
David L� Hudson Jr�

The U.S. Supreme Court has twice decided cases involving news racks. In 
its 1988 decision City of Lakewood v� Plain Dealer Publishing Co�, the high 
court invalidated a city ordinance that gave the mayor unbridled discretion 
to determine whether publishers could place news racks in various locations.

The city ordinance provided that the mayor could deny a news-rack permit 
and require publishers to abide by “such other terms and conditions deemed 
necessary and reasonable by the Mayor�”

This provision, the Court said, gave the mayor “unfettered discretion” to 
issue permits to certain newspapers and to deny permits to others. To the 
Court, this was unacceptable under the First Amendment.

In the next case, again reading from Hudson:

The Court next addressed the subject of news racks in its 1993 decision 
City of Cincinnati v� Discovery Network, Inc� The city revoked the news-
rack permits of those publications that it called “commercial handbills.” 
Thus, the city allowed traditional newspapers to remain in news racks but 
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required the removal of other publications that were devoted primarily to 
advertising�

The city justified its ordinance on its legitimate interests in safety and 
aesthetics. The city argued that it was only revoking the permits for papers 
of lesser value. The Supreme Court responded: “In our view, the city’s 
argument attaches more importance to the distinction between commercial and 
noncommercial speech than our cases warrant and seriously underestimates the 
value of commercial speech.”

The city also argued that if it had the power to ban news racks, then it surely 
could limit the number of news racks� The Court disagreed, asserting that “even 
if we assume … that the city might entirely prohibit the use of news racks on 
public property, as long as this avenue of communication remains open, these 
devices continue to play a significant role in the dissemination of protected 
speech.”

Newspaper boxes. Photo by Jeffrey Beall.
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Again, open-access advocates have successfully gotten much legislation 
enacted that favors one particular publishing model, to the detriment of the other. 
This is an attack on the freedom of the press, I believe. 

Governments should not favor a particular publishing model over another, 
regardless of who funded the research being published. I think the court precedent  
is applicable. The government has no business enacting laws or regulations that 
legislate preferences for a particular publishing model; it’s in the constitution.

Heckler’s veto

A lot of publishers attack me personally for adding them to my list of questionable 
publishers. One of the tactics some use to force me to remove them from my list 
is what’s called the heckler’s veto� What they do is they email my library director 
and my university chancellor, and various other university officials, and try to 
convince them that I am hurting the university. They try to influence university 
officials to quiet or fire me by annoying or heckling them with numerous emails. 
They hope that the university will be so tired of getting complaints about me that 
they will shut me up in order to make the publishers’ complaints stop. As you 
can see, the strategy has not been successful, but it is annoying for me and others 
at my university�

One of the publishers that has used this strategy is called the Clute Institute, 
located in Littleton, Colorado, near Denver. Despite its name, it is not really an 
institute; it’s just sort of a mom and pop publishing operation with 17 business 
and education journals. At this time, the Clute Institute is not a member of 
CrossRef and therefore does not assign DOIs to the many articles it publishes. 
For journal articles, they charge both submission and author fees, and their 
submission fees have an expedited option; you can pay more and get a much 
quicker peer review. I have shown that they do stealth retractions and the owner 
has dealt with plagiarism reports by going into the PDFs and adding quotation 
marks around the lifted paragraphs in the published papers. At one point, the 
entirety of this publisher’s FAQ page was about me; that is, every single FAQ 
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was about me, and I found this to be thuggery or bullying. Imagine the uproar 
there would be if your FAQ attacked an open-access advocate.

This is an example of a publisher that has very effectively exploited the 
pressure to publish. Pretty much every college or university has a business 
school or at least a business department, so there are many thousands of business 
faculty who need to publish to meet academic requirements or earn tenure or 
promotion. Venal publishers like the Clute Institute meet this need by providing 
easy publishing opportunities, but I think all they do is pollute academia with 
low quality and questionable research. Clute also organizes lucrative, for-profit 
conferences which will be held later this year in Las Vegas� The owner of this 
firm has emailed my library director trashing me and attempting to make me 
look like a liability to the library. I am happy to report that my library director 
sees right through this tactic, the heckler’s veto� 

There are many predatory journals in the field of business. For many 
years, some business schools have used “included in Cabells” or “included in 
in Ulrichs” as their lone measure of journal quality. Authors who publish in a 
journal listed in Ulrichs get academic credit in some colleges and universities. 
The business management field is saturated with faculty needing to publish, and 
predatory publishers have greatly helped meet this need, unfortunately. 

Breakdown of Research Cultures

So this leads me to one of the most serious problems that predatory publishers 
cause, the breakdown of research cultures� By research cultures, I refer to the 
traditions and practices of scholarly research, including those practices that work 
to ensure the authenticity, soundness, and importance of research. 

Predatory journals are destroying established research cultures in many 
universities, countries and regions� The role of hard work, originality, and 
merit in determining promotion and tenure or other academic advancement is 
declining, and is being replaced by the ability to purchase easy publishing in 
predatory journals. 
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Traditionally, hard work, originality and merit have been demonstrated 
through scholarly publication, which provides certification, validation and the 
sharing of one’s work among other researchers. But because predatory publishers 
have corrupted scholarly publication, they have damaged the certification and 
validation functions it provided. This damage has polluted all of scholarly 
communication� 

Indeed, author-side payments have introduced much corruption into the 
institution and traditions of scholarly publishing. I regularly receive emails from 
chairs of tenure committees asking me about particular predatory journals, and 
they frequently describe the tenure case they are considering, and the cases often 
involve a researcher who has a lot of publications in an easy journal or multiple 
articles in several journals from a single predatory publisher. I believe there are 
many cases, including at colleges and universities here in North America, where 
faculty have earned tenure largely through the quick and easy acceptance of 
articles that predatory publishers provide. In some cases, my understanding is 
that political correctness plays a role and a tenure committee questioning the 
quality of a journal published in a developing country might be seen as racist, so 
credit is granted notwithstanding the quality of the journal to avoid any possible 
appearance of racism.

How do we resolve the problem? Libraries and other subscribers cannot 
“cancel” a subscription to a useless open access journal like they can with 
subscription journals. Predatory journals saturate academic life comprehensively 
from spam emails soliciting manuscripts and editorial board service to junk 
articles appearing in Google Scholar search results. 

Predatory publishers work for the authors and don’t care much about the 
readers� The voice of the consumer of scholarly research — the readers and 
subscribers — is essentially lost in gold open access publishing. The certification 
function of scholarly publishing is badly damaged and threatens to completely 
break down. In fact it has disappeared in many countries. If you are an honest 
scholar who understands that the research process — from bench to final 
publication — takes a long time, you still must compete with cheaters at your 
university who exploit predatory journals to get easy credit for tenure and 
promotion and for good annual evaluations. The cheaters write quickly-prepared 
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articles and submit them to predatory publishers. Ever nimble, there are many 
predatory publishers that specialize in quick and cheap publishing. You can get 
published in less than a month for two hundred dollars. They publish just about 
anything. In a blog post, I exposed on case in which an Albanian scholar was the 
co-author on six articles in a single issue of a journal. Cases like this are the rule 
in regions where research cultures have broken down� The biggest victims are 
the honest scholars�  

Support for OA in word but not in deed

Some organizations have found a clever way to preserve their income from 
subscription journals; they simply hire an open-access “coordinator” or 
“advocate” who talks a lot about open-access all over the place, while they keep 
most of their journals behind a paywall. For example, the American Library 
Association still makes much money from its publishing programs, selling and 
licensing copyrighted, proprietary content to libraries. Others have started a 
single open-access journal chiefly as a means, I think, to silence open access 
advocates�

I think the goal here is talk about open access just enough and to allow green 
and a little gold open-access just enough to mollify and therefore deflect the 
open access advocates. The organizations never take any action or implement 
any policy that would cause a reduction in their subscription revenue, but they 
certainly talk the talk about open-access. 

The strategy of silencing open-access advocates seems to be a successful 
business strategy. It largely silences the strident open access advocates but 
preserves revenue. We see many different implementations of this strategy in 
businesses, and it is amazing that the open-access advocates largely accept it. 
It seems that open-access advocates can largely be bought off with publisher 
repetition of the open-access principles, regardless of whether they change their 
publishing models to open-access. 

We are still seeing open-access promoters using traditional presses, in the 
case of the monograph shown here — such as university presses — to promote 
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open-access. Publishing with a traditional press instead of an open-access one 
brings lots of advantages and cachet to the author, so that’s why they publish 
their open access advocacy books with traditional presses. The presses offer 
many impressive value adds, such as a strong distribution network, publicity, 
and high-quality copyediting. 

Google Scholar

I have been considering and writing about the value of Google Scholar since 
late 2014. Because it does not screen for quality and aims to be comprehensive, 
Google Scholar is full of junk science. It indexes — at the article level — articles 
from both high quality and predatory journals, so it includes in its central index 
all the low quality and pseudo-science articles that the predatory publishers are 
so happy to publish in exchange for the payment of article processing charges. 
This is a problem because people use Google Scholar for serious research, and 
some users, such as undergraduates, are not experts and may lack the ability to 
separate out the junk science from the quality work. Again, Google Scholar is 
full of pseudo-science.

While Google Scholar may be useful for seeking articles by a known author 
or for searching an article when the title is known (a known-item search), the 
database is still the world’s most comprehensive index of junk science. The 
curated indexes that academic libraries provide do a better job because they 
selectively index journals, excluding journals they consider low quality or 
predatory. Still, some of these indexes are too inclusive, I think, for they compete 
for library subscriptions by bragging about the number of journals they cover, 
a practice that incentivizes their inclusion of some low-quality journals. This is 
yet another example of how low-quality open-access journals have polluted the 
world of knowledge management�

It is easy to game Google Scholar. By studying predatory publishers, I have 
learned how to do it, and I am going to tell you how it’s done, but please don’t let 
it leave this room. One interesting case is that of a Romanian professor� Before 
I blogged about his research, he had 1,711 citations in Google Scholar� After my 



25Predatory publishers are destroying the integrity of scholarly communication

blog post appeared, his citation count dropped to 150. Here’s how he increased 
his count� 

He published articles in easy-acceptance, low-author fee, predatory journals 
that were included in Google Scholar, like most of them are� The articles he 
published were mostly nonsense and were four or five pages long. They were 
written in stream-of-consciousness style� At the end of each article were the 
references, but these short articles generally had over fifty references, and about 
ten of these were to his own previous works, scattered among the 50 or so 
references� So in this way he was able to quickly and easily increase his citation 
count by hundreds of articles, effectively gaming Google Scholar metrics� While 
this one instance of gaming Google Scholar has been exposed, I am certain 
that there are hundreds or thousands of other cases, effectively rendering most 
Google Scholar metrics questionable� 

So this is yet another example of how predatory journals are corrupting 
academia, and it is evidence that Google Scholar is not a trustworthy source of 
scholarly metrics, especially when used for purposes of academic evaluation.

The decline of academic librarianship

Academic librarianship is in many cases working contrary to the needs of 
scholars. My profession is not in all cases serving the needs of our campus 
constituents. Here are some of the problems I see with the current state of 
academic librarianship:

There is a certain hubris among academic librarians regarding the ability 
and appropriateness of academic libraries to take over the role of scholarly 
publishing. Many still naively believe scholarly publishing is little more than 
pushing a button. How will academic libraries as publishers handle ethical 
conflicts involving a powerful faculty member? Library as publisher will not be 
impartial or disinterested enough to carry out the role of scholarly publisher in 
most cases� 

It is currently very trendy for academic librarians to be politically active 
in promoting open access publishing. Many academic librarian careerists are 
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advancing simply by being vocal open access supporters, and it is politically 
incorrect to question open-access publishing in the academic library environment. 
As I said, critical thinking about scholarly open-access publishing is a punishable 
offense in the university and academic library community. Only approved critical 
thinking is allowed�

Librarians have not been completely honest about the reasons behind 
increases in journal subscription costs. It is easy to blame the publishers, and 
many will affirm what you say when you do blame publishers, but this is not 
telling the whole truth� I think the two biggest factors that have contributed to 
increases in libraries’ journal subscription expenditures are the expansion of 
science and the increase in the number of scientists, most all of whom need 
to validate themselves as scholars through publications in scholarly journals. 
Since the early 1990s, we’ve seen new scientific fields such as genomics, 
materials science, and nanotechnology. Comprehensive universities need to 
supply their researchers with current research, and the expansion of science has 
added to the cost. India has 1.2 billion people and China has 1.3 billion, and 
both countries and many others have experienced a great scholarly awakening 
in the past decade, with much valuable and novel research being carried out, 
research that is being published in scholarly journals and research that libraries 
need to make available to their faculty, who are building on and competing 
with these expanding scholarly cultures. It is not just journal price increases 
that have increased academic libraries’ expenditures on published research, and 
anyone who says otherwise and takes the shortcut of blaming publishers is being 
intellectually dishonest� 

Many academic librarians have turned a blind eye to the abuses of predatory 
publishers, for fear of offending open-access. This neglect on the part of 
librarians and many others in higher education is one of the factors that has 
enabled the proliferation of predatory publishers and the abuses they commit. 
Many academics — not only librarians — are in a deep state of denial regarding 
predatory open-access publishing. A recent article in the Mayo Clinic Proceedings 
by medical ethicist Arthur L. Caplan (2015), says, “Publication pollution is 
corroding the reliability of science and medicine and yet neither the leadership 
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nor those who rely on the truth of science and medicine are sounding the alarm 
loudly or moving to fix the problem with appropriate energy.”

Many academic librarians have never done research or published a scholarly 
article, yet many of these same people purport to be experts on scholarly 
publishing models and on scholarly communication itself. They have the nerve 
to tell university faculty where and how they should publish, yet they’ve never 
been on tenure track or even done any empirical research. They put their politics 
before their brains�

Library as publisher

There is a growing movement called Library as Publisher, and of course it now 
has its own organization, the Library Publishing Coalition, and it is based on the 
false premise, I think that scholarly publishing is as simple as pushing a button. 

Many academic librarians sit in comfortable ivory tower offices complacently 
proclaiming that “information wants to be free,” yet failing to understand, 
recognize, and admit to the costs and efforts involved in publishing high-quality 
scholarship. They also fail to realize that a big part of scholarly publishing 
involves managing conflicts of interest and dealing with misconduct accusations. 
Librarians are not in a position to manage these things when they involve faculty 
from their own university. What if a faculty member, a strong supporter of the 
library, has committed ethical misconduct in an article the library has published? 

There are also many legal issues involved in scholarly publishing, and most 
academic libraries are unprepared to deal with such issues.

Most library publishing has involved enormous efforts and expenditures with 
very little to show in return. In many cases the expenditures are much more than 
what a publisher would charge. My library is currently on its third institutional 
repository; the first two never really worked.  Institutional repositories in many 
academic libraries are what one librarian has termed “publication ghettos.” Yes, 
there’s some content in institutional repositories, but it’s mediocre and largely 
ignored� 
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It turns out that the distribution and marketing of scholarly content that 
scholarly publishers do so well is really valuable, and librarians perform poorly 
at these publishing functions. The evidence for this is everywhere. Savvy faculty 
know that they’re not going to improve their h-index or their citation count with 
Word document publications in obscure institutional repositories. 

Also, many open-access journals started by libraries and academic 
departments are withering and dying. Many were created with great enthusiasm 
for open-access, only to wither or die when the realities of publishing were 
encountered and realized. 

OCLC and ARL are Toll-Access publishers too

Librarians are hypocritical in the way they treat subscription publishers versus 
the way they treat OCLC and ARL, the Association of Research Libraries� Also 
there is a tacit belief among many academic-library-related organizations that 
goes like this: “Other publishers should be open-access, but we shouldn’t have 
to be because we’re special. And we really need the income.”

The open-access movement selectively targets subscription publishers, 
demanding that all publicly-funded research results be made openly available, 
but saying nothing about patent rights, another indication that the real purpose 
of the open-access movement is not open access but the pinpoint targeting of a 
single industry� 

Moreover, a large portion of the budget in almost every North American 
academic library goes to OCLC, Inc�, headquartered in Ohio� OCLC re-sells 
bibliographic metadata records to academic libraries, records created in many 
cases by the libraries themselves. These records appear in library online catalogs 
and are for books and journals. OCLC copyrights its database, called WorldCat. 
Though the records are available on the internet, they are not available in the 
MARC format libraries use, and the terms and conditions attached to the free 
version do not permit use for library cataloging. 

Again, libraries collectively create the metadata records and contribute them 
to OCLC’s central database. But libraries purchase subscriptions to OCLC so 
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they can import and use bibliographic records from OCLC’s central database in 
their catalogs. Many if not most of the contributing libraries are based at taxpayer-
supported universities and colleges, and also one of the biggest suppliers is the 
Library of Congress� So OCLC is re-selling content back to the universities and 
colleges that paid for its creation in the first place. 

Perhaps hypocritically, we almost never hear open-access advocates talking 
about OCLC, even though it operates pretty much the same way as subscription 
journals do. OCLC re-sells back to libraries content that they paid to create 
in the first place. So, I think it is hypocritical for open-access advocates and 
academic librarians to attack publishers but give OCLC a pass. How has OCLC 
managed to keep itself from being targeted by academic librarians and open-
access advocates? It does this basically by buying them off. It sponsors fancy 
meals at library conferences, it’s a non-profit mega corporation that pays 
generous salaries to its librarian trustees and board members, and it pays salaries 
of a quarter million dollars and higher to its principals. OCLC employs thought 
leaders that cleverly and carefully direct the conversation away from anything 
that might affect the revenue it gets from libraries� 

Moreover, ARL, the Association of Research Libraries works closely with 
the pressure group called SPARC. ARL is also a publisher of proprietary content. 

It sells statistical data it collects from its member libraries in annual 
volumes. It’s ironic that one of the largest open access pressure organizations 
is also a proprietary serial publisher itself. The American Library Association 
also generates much revenue from its proprietary publishing operations. Again, 
this is a case of “Others should be open-access, but we don’t have to be because 
we’re special, and besides, we really depend on the revenue from our publishing 
program.”

Author fees are a barrier to publication

There is increasing evidence that the author fees charged by OA journals are a 
barrier to the dissemination of research, and I expect this evidence to grow. 
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We are now beginning to see scholarly articles describing the negative effects 
of author fees. One is entitled, “Publish or Perish and Pay: The New Paradigm of 
Open-Access Journals” (Tzarnas & Tzarnas 2014). It’s published in Elsevier’s 
Journal of Surgical Education, and the authors find, “Unfortunately, there are 
many authors without the available funds necessary to publish in open-access 
journals. Many health care institutions are under increasingly restricted budgets 
and are not funding the fees for open-access manuscript publication” (p. 284).

Next, there was an article published last year in SAGE Open that investigated 
the problems of unaffiliated researchers in the context of author fees in gold 
open-access journals. Writing in the paper’s abstract, author Jorgen Burchardt 
(2014) concludes that open access “has a type of built-in system failure that 
prevents research from being published. The study shows that up to 30% of 
Danish researchers in Danish journals would have problems having their research 
published in APC-based journals.”

Another article was published in the South African Journal of Science 
and is entitled, “Open access in South Africa: A case study and reflections” 
(Czerniewicz, & Goodier 2014). The article begins with this bold statement:

“Many South African researchers are unfortunately encountering open access 
for the first time in negative terms: through expensive article-processing charges 
... and through the discourse of regulatory compliance which is such anathema 
to the ethos of academic freedom and academic rigour which all scholars hold 
dear” (p. 1). 

Finally, there was a letter to the editor published in one journal entitled, 
“Open access journals: Open for rich, closed for poor” (Meo 2014). These are 
the first articles I know of that address the money problems with gold open-
access and the author fees. I expect there will be more to come, and I expect that 
most will focus on the negative aspects of author-financed scholarly publishing, 
especially in middle-income countries, where there are no funds for APCs and 
no waivers for them either� 
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Conclusion

The system of payments from authors is corrupting scholarly communication. 
Author-financed publishing models have spawned numerous new corrupt 
businesses that range from predatory publishers to hijacked journals to suppliers 
of fake impact factors. Science itself is threatened as demarcation is failing and 
junk science is being published and is mingled with legitimate science in popular 
search engines� Unfair government legislation and regulation favors one kind of 
publisher over another, limiting the freedom of the press. 

Most of the information about scholarly open-access publishing comes from 
open-access zealots who are singularly targeting subscription journals and who 
give a biased view of open-access, a view that benefits their own interests. The 
field of academic librarianship has lost its way and naively thinks it can take over 
the role of scholarly publishers. Open-access advocates unfairly give a pass to 
companies that operate using the same models as subscription journal publishers. 

The high-quality work scholarly publishers carry out is greatly valued by 
the academic and research communities. Predatory publishers and related scams 
threaten the future of the communication of science� 
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By Albert Einstein, the 
editor, you, and me1

Allen W� Wilhite and Eric A� Fong

Admit it; Albert Einstein’s name caught your attention.  Having “the editor” 
mentioned probably intrigued you a bit more, especially if you’ve been an editor.  
Suppose it was your name appearing next, you would notice; these signals 
intensify your interest, the psychology is almost irresistible.  Now, what if these 
names were attached to a scholarly work?  Suppose the work is adequately 
executed and the results are moderately interesting and references to you in 
the manuscript are complementary to your past work.  If you have to make a 
decision about this manuscript—either to recommend, with some additional 
work, the proposed project receive grant funding or that it be considered for 
publication, do references to you influence you?  Does the co-authorship of an 
academic superstar influence your judgment?  Perhaps not, but then perhaps 
so.  The possibility of being able to influence editors, journal referees, and grant 
reviewers exists and in the highly competitive game of academia, people play 
hardball.  This manuscript considers this state of the academic world.

Competition in academia has been growing for the last couple of decades 
and the number of awarded PhDs continues to rise, (from 1998 to 2008 the 
growth rate was 14.4%; NSF et.al, 2008).  One of the consequences of this over 
supply has been a push by scholars to distinguish themselves and a similar push 
by universities to raise their hiring and tenure and promotion standards.  This 
materializes as greater pressure to demonstrate research success—success that 

1)  This publication was made possible by Grant Number ORIIR130003 from the Department 
of Health and Human Services and the Office of Research Integrity.  Contents are solely the 
responsibility of the authors and do not necessarily represent the official views of the Department 
of Health and Human Services or the Office of Research Integrity. 
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is measured in two dimensions, the number of peer reviewed publications and 
the amount of research funding received�  This increase is not only occurring 
at the major research universities but also at smaller state schools and regional 
universities; schools that a generation ago had significantly lower research 
expectations for tenure and promotion.  

At the same time there have been increases in the number of academic 
outlets (more journals) and an increase in research funds, but in general these 
have not kept up with the growing demand.  The consequence is that there are 
more PhD candidates entering the market than there are positions open for 
those individuals and fewer and fewer Ph.D candidates end up with a position 
in academia; in 1991, 23.3% of all Ph.D.s ended up in an academic job but that 
percentage had fallen to 19.4% by 2011 (Weissmann, 2013).  As the growth 
in supply has outstripped demand, there is increasing pressure to publish and 
receive grant funding�   

This increased pressure is not necessarily a bad thing.  Competition pushes 
individuals to work harder, to be more creative, and as more individuals become 
involved in the research environment, advances are more likely to arise�  That 
academics have to work a little harder to earn their livelihood is a net benefit for 
society.  However, there is a downside to this pressure; some individuals will try 
to game the system, will try to acquire what looks to be an impressive record 
without actually doing the necessary work�  The techniques used to build this 
reputation and the consequence of such behavior is the topic of this note.  

Over a five-year period we have conducted four waves of surveys on the 
authorship and citation practices of scholars in eighteen different disciplines: 
medicine, nursing, biology, chemistry, computer science, mathematics, physics, 
engineering, ecology, accounting, economics, finance, marketing, management, 
information systems, sociology, psychology, and political science.2  In these 
surveys we asked the respondents to give us open-ended comments about their 
experiences with various types of authorship and citation manipulation.  This 
note is based on those comments�

2)  Creative achievements in the humanities differ and include activities such as art shows, books, 
performances, etc. and so they are not included in our target disciplines. 
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At its heart, science is a consensus�  The current frontier of any science 
is defined by the existing consensus of the experts in the field.  There is no 
substitute for this and consequently, peer review publication is a critical step in 
the advancement of science� That means that the ultimate measure of research 
productivity—both the quantity and quality of research—is publication in peer 
reviewed academic journals.  

In some disciplines (science and engineering) a second measure of research 
productivity, research funding, is common.  The reason for this measure is practical 
and sensible, but it is also imprecise.  Research funding is supposed to lead to 
published research but given the lengthening time lags between discovery and 
publication, the acquisition of research funding has come to stand as a measure 
of research in and of itself�  There are strengths and weaknesses of funding as 
a research measure.  On the positive side, funding leads to the acquisition of 
materials and supplies needed to conduct research so individuals who receive 
funds are more likely to produce.  Second, most research funding is allocated 
after a review process so these ideas have been vetted and found promising.  
Third, research funding typically includes overhead which helps a university 
offset some of its fixed costs.  Indeed, in science and engineering research 
funding may be the primary measure of research productivity, especially in the 
formative years of one’s career�  On the negative side however, some funded 
projects are dead ends—the research idea does not pan out or the researchers 
never reach a conclusion�  So while grant funding is often used as a research 
metric it is actually only an indicator of research potential, and thus a noisy 
indicator of future publication.  Nevertheless, our study demonstrates that both 
of these research productivity metrics are subject to manipulation.  Individuals 
can manipulate the measures of research to inflate the amount or import of their 
work and in this note we address several of these manipulation strategies.

Honorary authorship

Honorary authorship refers to the practice of adding the name of an individual 
to a research paper or to a funding proposal even though that individual is not 
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materially involved in the research.  The term “honorary” stems from the practice 
of adding one’s mentor to a project.  For example, a scholar might feel that his 
or her success is partially due to the help and guidance received in a former part 
of the scholar’s life; “I wouldn’t be here today but for Professor ___.”  To give 
explicit credit for that important formative help, a mentor’s name was sometimes 
added to a publication.  That practice still exists but unfortunately, it has been 
corrupted and now the term honorary author refers to any scholar added to a 
research project in which he or she does an insignificant amount of work.  These 
types of activities are our first topics of discussion.  

A basic question we need to address is why do scholars add undeserving 
authors to their work when there are important reasons for them NOT to do so?  
For example, if I add an author to one of my studies, it reduces my share of the 
recognition and might reduce the amount of research funding I receive�  Second, 
there is a serious ethical violation here�  When your name is on an article, you 
are endorsing that work—claiming that to the best of your knowledge the 
information in the paper or grant proposal is true.  That pledge extends to the 
author list; you are endorsing that this list of individuals created this knowledge 
and adding an honorary author results in you knowingly publishing giving false 
information�  

Curiously, in our surveys several individuals minimized the ethical dilemma 
of adding honorary authors.  For example one respondent writes, “I have seen 
examples of some of these practices and while they are wrong, they don’t seem 
to be egregious and do not negatively influence the quality and rigor of the 
science in the manuscript.”  Another comments simply, “adding senior authors 
[is] quite benign.”  This seems to be an unusual conclusion�  If the ethical 
problems of scientific publication are limited to corrupted data, then neither 
plagiarism nor the inhumane treatment of experimental subjects would be an 
ethical issue because they do not negatively influence the quality and rigor of 
the science.  No one would make such a claim.  Honorary authorship is in a real 
sense plagiarism—it gives credit to someone other than the individual(s) who 
completed the research.

Even if the intangible benefits of being ethical was not a sufficient motive to 
keep superfluous authors off an author list, honorary authorship was historically 
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considered to be a non-issue because of the direct cost of losing credit and/
or funding�  Adding an author dilutes the credit received by all of the original 
authors and this self-interest was considered to be a sufficiently strong motive 
to govern the system.  Scholars were expected to self-police their own work to 
ensure that only deserving individuals appear as authors on manuscripts.  This 
line of reasoning however, omits the considerable benefits that can possible 
accompany the addition of extra authors; and as the pressure to produce rises, 
these benefits also rise.  

Our series of surveys reveals several benefits accruing to honorary authorship.  
First, by adding someone’s name you can glom onto that individual’s reputation.  
For example, this manuscript would immediately find a larger audience if one 
of our co-authors was indeed Albert Einstein and not just because it means we 
had cracked the ephemeral barrier to be able to talk to the dead.  We would 
attract the interest of readers and editors as they wondered if this was somehow 
a lost paper.  If Einstein was alive and a co-author of this note, then referees 
and reviewers would view it in a different (and significantly brighter) light.  
In a nutshell, reputation can be a powerful motive in scientific consensus and 
honorary authorship is one way to hitch a ride on someone else’s reputation.  For 
example, one scholar wrote, “Times are getting very difficult for tenured and 
non-tenured faculty. There are some ethical violations that should never occur, 
but if adding a well-known scientist to my paper or grant to favor acceptance, I 
would do it.”  

Of course it takes two to tango and if Einstein were alive, he would probably 
not agree to this use of his name�  However, some individuals do not have the 
same level of self-control�  Too many individuals seem to be able to convince 
themselves that there is some justification for their name to be on a paper or 
grant proposal even if they do not intend to be involved in the research.  Or the 
perceived benefit outweighs the ethical dilemma.  We also had some scholars say 
they had found their name on a paper after the fact, that is, they were included as 
an author on a paper they had not seen.  Most objected strongly and asked to be 
removed.  But the pull of reputation seems to be strong, especially in the grant 
writing realm—over half of the individuals who admitted to adding an author 
to a grant proposal said they did so because the added individual’s reputation 
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increased the chances of getting a positive review.  In most of those cases the 
“honored” acquiesced to having their name added.  The pressure in the academe 
is warping ethics.

A second reason for adding honorary authors revealed in our survey was 
reciprocity; one person adds others to his or her research because he expects 
to be added to their research in the future.  This pads a vita through a simple 
numbers game—if two individuals each write a single paper and publish it, they 
each have a single publication.  If they put their name of each other’s paper 
as well, they each have two publications.  A recent study by Liebowitz (2014) 
demonstrated that while most universities may discount the credit given to an 
author for a co-authored paper this decrement is small—less than the benefit of 
being on additional papers.  In short, at most universities reciprocity pays.  One 
of our respondents writes, “A colleague of mine appears to have an arrangement 
for including the names of 2 other colleagues on each other’s manuscripts. When 
I challenged him on this he said that they provided intellectual input for the 
writing of the paper. It’s a battle not worth fighting.”  Such direct tit-for-tat 
trading may be uncommon, but there are frequently research teams in which the 
culture is…we are all working on the general topic, whatever is published by 
anyone in the group will be shared by all.  

Third, our surveys reveal a seedier side to honorary authorship; some 
authors add the name of an individual who is in a position of authority and can 
affect their career.  In some cases this may be a junior faculty member who is 
trying to curry favor by adding the name of a superior, but in other cases it is a 
“request” from the authority figure.  For example one respondent writes, “Even 
though this does not apply to me, I am aware of cases where younger faculty are 
expected to put their boss’s name on the paper.”  Another writes, “This practice 
of putting names of other people is very widespread. I have been obligated to 
include even up to 4 people in a paper that did not contribute in anything to it, 
just because there were senior than me and in a more powerful position.”  And 
“Despite minimal contribution to the study, the dept. chairman has insisted on 
being senior author on more than one occasion.”  The ethical violations here are 
multi-layered; a combination of extortion and distortion.
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A similar, commonly cited, reason for adding an honorary author was that the 
added individual was the Director of the lab or research center in which the work 
was conducted.  Sometimes this is another example of the power play, extortion 
by an individual in a position of authority, but in many cases it is the culture or 
specific rules adopted by an institution that lead to this behavior.  For example 
one scholar writes, “I am a Ph.D. in a department of M.D.’s.  I am REQUIRED 
to include the M.D.’s on my publications - even basic science that they have 
had nothing to do with.  I always include physicians with any clinical work, but 
it is not appropriate for them to be included in my basic science lab work for 
which they do not contribute. I was actually threatened by one physician who 
demanded to be included on every paper I publish because he had a hand in 
getting me hired in the department.”  In other cases a lab may be stocked with 
a significant amount of instrumentation and equipment that has been acquired 
over time by one a primary researcher who is director of that lab.  His or her 
acquisition of this equipment is then considered to be a sufficient contribution 
for all work coming out of that lab.  The Office or Research Integrity does not 
agree with this assessment especially when the equipment was acquired through 
government funding.  That equipment does not belong to the individual and 
should be made available to other scholars in the field. 

Fifth, several individuals said they added an author just to help out a colleague.  
Often this was tied to an upcoming tenure or promotion case, and sometimes it 
was to boost the career of a fledgling scholar.  Finally several scholars said they 
added an individual who had some research funding that could be used on the 
project and/or the added author had data that was helpful.  These many different 
reasons demonstrate that there is widespread abuse in attributions, but it also 
shows that this can be a fuzzy area here—clear cut, bright lines do not exist.  
What I consider to be a significant contribution to a project I’m working on 
can, and does, differ from someone else’s definition of a significant contribution.  
Consequently, institutional guidelines need to be established, known, and 
enforced�  
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Coercive citations

A different type of attribution manipulation is coercive citation, a practice of 
some journal editors documented by Wilhite and Fong (2012).  Coercive citation 
is defined as:  “editors directing authors to add citations to a manuscript under 
consideration at their journal even though the editors: (i) give no indication that 
the manuscript was lacking in attribution, (ii) make no suggestion as to specific 
articles, authors, or a body of work requiring review, and (iii) only guide authors 
to add citations from the editor’s journal.”(p. 542).  It is important to note that 
coercive citation does not refer to all references suggested by an editor, but only 
those that are not directly relevant to the research.  An important part of the peer 
review process is for referees and editors to suggest that the author consider 
specific articles that might be related to the topic at hand.  This is not coercion, 
in fact it the responsibility of referees and editors.  Coercion refers to the editors’ 
suggestions that are not tied to the topic at hand, no rationale is given nor is any 
particular article suggested all they want is something from their journal.

Coercive citation seems to be driven by the quest for higher impact factors.  
Although the shortcomings of impact factors as a measure of research import 
has attracted considerable attention (Seglen, 1997; Nature, 2005) they continue 
to be the dominant measure of journal quality.  Impact factors are a fairly simple 
calculation involving the number of times a journal has its articles cited in recent 
years divided by the total number of articles in that journal.  For example, the 
impact factor for journal j in 2015 is3 all 2015 citations to articles in journal j, 
published in 2013 and 2014 total number of articles published by journal 
j in 2013 and 2014.

The mischief arises because the numerator includes “self-citations,” articles 
in j that cite earlier articles in j.  Suppose this journal publishes 50 articles per 
year and was cited 100 times.  Its impact factor is 1.0 (=100/(50+50)).  Now 

3)  There are confounding details.  First not every document published in a journal is considered 
to be a “citable” document.  For example, short papers, comments, letters to the editor, editorial 
pieces and so forth may be counted as “articles” in some journals and not in others.  Furthermore 
the numerator counts citations from a basket of journals that differ across disciplines making 
cross-discipline ranking by impact factors meaningless.
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suppose it had coerced half of its authors to add 3 self-citations per manuscript.  
This adds 150 (= 3(100/2)) citations to the numerator and raises its impact factor 
to 2.5 (= (100+150)/100).  By more than doubling its impact factor this journal 
may make a significant move up the rankings.  Many of our respondents have 
been coerced�   One wrote, “I have been told through a desk reject that my 
submission would not be considered as the fact that I had included only one 
citation from that journal was “unacceptable”.  Another writes, “This is simple 
corruption, but many colleagues accept it as something that is just “the way it 
is.”  And,  “I had two desk rejections recently and both of them argued the lack 
of citations from their journal as the main reason.  They didn’t even mention 
which articles I should have quoted.”

In our wave of surveys we had several self-identified editors who wrote on 
this topic.  Most thought coercion was simply wrong others however had more 
nuanced responses.  For example one writes, “I do not think it is unreasonable 
to include citations from the publication for which a manuscript will be sent. 
[It] Demonstrates fit. It’s not always easy, but if you see the journal cited in 
articles within, that tells me the article belongs there.”  Several editors admitted 
that they were unlikely to publish articles in their journal if the reference list 
did not have a sufficient number of citations to the editor’s journal.  One wrote, 
“why should I publish their article if they don’t even read my journal.”  Another 
writes, “self citation requests can be helpful to subscribers/readers to refer to 
journal issues that they may have in their own library”.

As these comments show, a theme voiced by several respondents trying to 
defend coercion suggest that if a manuscript has no references from the journal 
at which it is under review, then it must be at the wrong journal. This is a 
particularly troubling line of reasoning that confuses cause and effect.  It is likely 
to be true that if a manuscript if topically appropriate for the journal to which it 
is sent, then the probability of having citations from that journal is high.  In fact, 
if an author is unsure of where to send a completed manuscript looking at his 
or her own reference list will probably reveal some viable candidate journals.  
But the opposite simply is not true.  Just because a manuscript has no citations 
to a particular journal does not mean that journal is not an appropriate outlet, 
especially if the manuscript is proposing a unique approach or introducing a 
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novel methodology�4  Ideally an editor should decide if the manuscript is relevant 
for his or her publication based on quality and content.  To count citations as a 
filter to pre-judge manuscripts is flawed and a simple thought experiment seems 
sufficient to prove this claim.  Suppose a manuscript on topic XYZ is sent to the 
Journal of XYZ, but it just happens to use a technique that hasn’t appeared in the 
Journal of XYZ so there are no references from that journal.  The editor rejects 
because there are no self-citations.  Now take that very same manuscript and add 
three or four non-relevant citations to articles from the Journal of XYZ.  Now 
the editor accepts the manuscript for review.  Nothing has changed except the 
editor’s decision and that change had nothing to do with the content of the work�

Unfortunately this practice seems to have become part of the academic 
culture in some disciplines, “I don’t find this to be a common practice; however, 
because I have been asked, I usually make sure I have 3-5 references to any 
journal to which I am submitting.”  And, “Don’t forget it goes both ways. If my 
paper happens to get an extra citation or two, it enhances my annual reviews.”  
Perhaps most disheartening was this response, “I would not mind adding a few 
articles from a specific journal if I get a publication. It’s my survival.” 

Scholars are being put into an untenable position, to keep competitive in the 
publication game they feel like they not only need to add citations when coerced, 
but they are taking steps to make such additions before even being asked.  For 
example on scholar writes “To be honest you miss a key question here - as a 
matter of practice - without being asked to I would always try to add a few 
relevant journals for the one I am submitting to - maybe this is another line of 
enquiry?”

Padding Citations

Padding citations is the type of attribution manipulation that scholars see as least 
harmful; what’s the problem with a few extra citations?  There is truth to that 
sentiment, but as citation counts, h-indices, and individual impact factors become 

4)  Our first publication on this topic in Science had no references to articles in Science.
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more frequently used for academic evaluations, this distortion leads to flawed 
decision making.  There are two types of padding: adding citations because of 
the author and adding citations because of the journal.  Adding specific authors 
is typically an attempt to raise the profile of the research—if I cite the leaders 
in the discipline then my research seems to be a direct continuation of their 
work�  Other times however it is a more targeted strategy, if I cite the editor of 
this target journal several times I am not only stroking his ego, but I am raising 
his recognition in his field.  Both of those can potentially warm him to this 
manuscript.  Adding specific journals follows a similar dichotomy.  I like to 
cite articles from the very best journals in the field because that implies that my 
research is in adding to the most prestigious work.  Then I can also add citations 
to articles in the journal to which I am making the submission.  As noted above 
with many this adds to the target journals impact factor score (should the article 
be accepted).  Now everyone involved, me, the editor and the journal all have a 
vested interest in this article being accepted.  

One of our undergraduate research assistants on this project graduated and 
went to graduate school at another university.  In his first semester he was required 
to attend a seminar on academic publishing.  One of the senior professors at that 
university was giving publication tips and suggested that once you have a target 
journal picked out for a manuscript you: (i) look over the journal for the last two 
years and find at least five articles to cite.  And (ii) most importantly, look up the 
editor and his research�  Make sure you cite at least one of his articles before you 
submit your manuscript.  

Such advice is heart-breaking.  It makes perfect sense to tell graduate 
students that they should carefully review the last few issues of the journal they 
are targeting just in case there is some pertinent leterature that they missed—
such an omission would be embarrassing.  Similarly, finding out if the editor 
has made relevant contributions to this topic is also prudent, but suggesting that 
we automatically add citations just to have them appear in the reference list is 
unethical�  
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Other manipulative activities

Phil Davis (2012) uncovered what he called citation cartels.  Rather than editors 
instructing authors to add citations to their own journal, one editor instructs 
authors to add citations to a second companion journal and the editor of that 
second journal would direct authors to add citations to the first journal.  Both 
see their impact factors rise relative to the rest of the academic field, but the 
obvious self-interest is less obvious to authors and consequently more difficult 
to uncover�  However, statistical auditing can reveal such behavior�  

Some academics find these ethical challenges so severe that they suggest we 
dump the entire peer-review process.  Their suggested substitution is an on-line, 
open source system.  Scholars can publish whatever they wish and the value of 
any particular discovery would emerge overtime as scientific replication and 
citation eventually reveals the true value of discoveries�  There are huge holes in 
this logic.  First, the sheer volume of publication overwhelms the ability of anyone 
to review, and then classify, studies even in their area of expertise.  Second, this 
system is just as open to manipulation as the journal system; felonious citations 
can be generated more quickly and easily on the web than in paper.  Manuscripts 
can go viral and be wrong.  Finally, this environment is ripe for exploitation and 
we see that in the explosion of predatory publishing (Beale, 2012). 

Predatory publishing thrives in the on-line, open source publishing world 
because the actual cost of producing a paper version of a journal is removed.  
Consequently remaining costs of operating an on-line journal is the effort put 
into editing and refereeing.  Predatory publishers have eliminated that cost by 
simply not doing anything.  Predatory publishers promote journals that will 
“publish” your article, on-line, for a fee.  They will say they are refereed and 
they will make up citation information and impact factors, but none of it is true.  
Pay and they publish.  This completely undermines academic integrity and the 
practice is destroying the integrity of on-line publishing.5  

5)  On-line publication has the potential of giving a broader slice of the academic community 
access to journals.  Preditory publishing is crushing this promise.
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Conclusions

While our surveys uncovered several existing ethical problems in the world or 
peer review, these issues are not insolvable.  Multiple changes are needed, but 
the culture can be altered.  One tactic that should reduce the practice of honorary 
authorship is to make specific contributions more transparent.  Some journals 
ask for a percentage breakdown—who did how much—this can be a simple 
and effect method to motivate an explicit conversation among authors about 
their respective roles.  Brand, et.al (2015) suggest a more complete explanation 
that categorizes the type of contribution made by each author.  In their view 
contributors should reveal who was in charge of the writing, formal data 
analysis, who conceptualized the issue, who managed the project, and so forth.  
In the hard sciences where research teams consist of dozens or even hundreds of 
contributors such differentiation may make a lot of sense� 

It is fairly simple to remove the incentive of editors to coerce citations, 
just eliminate the use of self-citations in the calculation of the impact factor.  
In addition, journals need to confront these issues head-on and adopt specific 
policies that discourage such practices.  There are many journals that do just 
that, for example the Journal of Finance, Journal of Financial and Quantitative 
Analysis, Journal of Financial Economics, Review of Asset Pricing Studies, 
Review of Corporate Finance Studies, and the Review of Financial Studies, 
recently adopted the following statement.

“A recent article published in the journal Science [Wilhite and Fong, 
2012] presents evidence that some editors across different business disciplines 
have engaged in coercive practices with regard to citations. The authors define 
coercive citations as requests that give no indication the manuscript is lacking 
in attribution but instead simply guide authors to add citations to the editor’s 
journal. They suggest that such practices are motivated by intent to increase 
measured journal impact factors.”

“The editors of JF, JFQA, JFE, RAPS, RCFS, and RFS hereby affirm that it 
has been, and will continue to be, our policy to avoid coercive citation practices. 
While we retain professional discretion to suggest that authors cite particular 
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papers, we will do so only when scientifically appropriate, and without regard to 
the journal where the cited paper is published.”

Perhaps the most encouraging sign is that in our review an overwhelming 
number of our respondents want to see these practices stopped.  Most scholars 
do not want to add undeserving individuals to their author list and irrelevant 
citations to their references, but they find themselves caught in a system that 
seems to rewards individuals who are less inhibited by ethics�  Too often they see 
that the most effective self-preservation strategy is to inflate; to add Einstein’s 
name to the author list and the editor to the reference list�  But that scholars 
are frustrated means policy has a real chance to be successful.  Deans, chairs, 
editors and funding agencies can construct clear guidelines about authorship and 
citation and because of the innate desire to clean up the system, these guidelines 
will have the support of most scholars and can therefore have immediate effects. 
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Scientific Output in Humanities 
and Social Sciences: Problems 
and Alternatives
João Costa

1� Productivity measurement: needs and problems.

In the last decade, production outputs, understood both as a measure of 
productivity and as evaluation instruments, have seen their importance grow 
within organizations, while their use becomes routine in multiple processes. 

Grant proposals, research projects, curricula and research unit evaluations 
have been increasingly resorting to bibliometrics in order to measure the 
productivity of individuals or research teams. These indicators are opposed 
to the traditional method of peer evaluation, and their character is obviously 
complementary: they do not overlap, and one’s advantages are the other’s 
weaknesses� 

Peer evaluation is necessarily more informed, as it isn’t solely based in the 
assessment of a publication’s title, and can also deliver content analysis. But 
peer evaluation is also liable to subjectivity, for it includes the scientific bias of 
the evaluator, its knowledge of the subject, and potential conflicts of interest. 
This process is much prone to variation, that is, the same set of publications can 
be evaluated differently by different sets of evaluators, due to the underlying 
subjectivity. Peer evaluation is also more expensive, as it often involves payments 
to evaluating teams. Finally, peer evaluation enables higher accountability of all 
involved. A bad evaluator can be identified, questioned, and held accountable for 
his performance as evaluator.
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Evaluation that resorts to automated instruments contrasts sharply with peer 
evaluation in all these features� First, it is a less informed evaluation, since it 
cannot assess the content of publications, trusting almost blindly in the quality 
of the journals that have received the publications. Issues such as the relevance 
of publications to the specific evaluation process can easily be overlooked. 
Being exclusively based on numerical and automated parameters, bibliometrical 
evaluation is more stable and objective, escaping the constraints imposed by 
human intervention� Bibliometric evaluation is done through data base searches, 
making it much more inexpensive than peer evaluation. Accountability of the 
intervenient is null, as these take refuge in automated data obtained in databases�

Generally, the objectivity of bibliometric evaluation would seem to ensure 
greater transparency and reliability. However, for that to be the case, it would 
be fundamental to assure that indicators in which the evaluation is based 
reflect adequately the scientific production of the different areas. In the case of 
Humanities and Social Sciences, it is known that the commercial bibliometrical 
databases most commonly used in evaluation processes (ISI Web of Science 
and Scopus) face serious problems concerning the adequate representation of 
publications in most of these domains.

In the following pages I will account for the main problems of commercial 
databases, reviewing some of the issues generally identified. I will also describe 
the ongoing work of Portuguese FCT – Foundation for Science and Technology, 
based on a model produced in Norway for the construction of a Scientific 
Production Index to Humanities and Social Sciences�

2� Problems of conventional bibliometrics in 
Humanities and Social Sciences

In using commercial bibliometrical databases, several issues have been identified 
regarding productivity evaluation in Humanities and Social Sciences. These 
problems respect the following categories:
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a� Coverage
b� Publication language
c� Output diversity in Humanities and Social Sciences
d� Impact evaluation accuracy
e� Database “endogamy”

Part of these problems derives from a kind of paradigm shift bibliometrics 
imposed to Humanities and Social Sciences. Not long ago, publication cultures in 
these areas valued mostly the publication of books and book chapters, monographs 
were highly regarded, and important conferences would result in edited volumes, 
while impact was considered internally, within a specific domain, and citation 
was the only valid impact factor, in any medium (even in conferences). With the 
emergence of evaluations based in bibliometrical data, researchers in these areas 
had to manage several novelties: journals saw their importance rise, as opposed 
to books and book chapters; concepts like Impact Factor entered researchers 
daily vocabulary; scientific domains started to compare; some of the typical 
research outputs were nullified – we shall return to this topic – and suddenly 
Humanities and Social Sciences started being perceived as low productivity and 
low impact scientific areas!

Humanities and Social Sciences have coped with this condition increasing 
by large numbers publication in indexed journals, but the problems remain, 
especially those related to visibility and impact. And the reason why problems 
remain lays in the fact that those problems are located in the measuring and 
evaluation instruments, and not in the production itself.

Let us consider some data, as an example, in order to evaluate the coverage 
problem of the bibliographic databases Web of Science and Scopus. One national 
laboratory in Humanities and Social Sciences whose name I will refrain from 
identifying has produced, in 2011, 1170 publications, including books, book 
chapters, articles in peer reviewed journals and congress proceedings. Of the 
total output, only 55 items (4,75%) are indexed in Web of Science, confirming 
the tremendous coverage problem of this database.

Likewise, a survey by Professor Rui Santos, from FCSH/Nova University, 
shows a huge endogamy problem in these databases, confirming their coverage 
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insufficiencies. The study selected arbitrarily 200 published items from SCI - 
Science Citation Index, and 300 items from Arts and Humanities Citation Index 
and Social Sciences Citation Index. For each of these 500 publications, citation 
patterns were evaluated, namely to establish how many of their bibliographic 
references were in Web of Knowledge. Results are self-explanatory. While 
in SCI – Science Citation Index, 82,2% of references are included in Web of 
Knowledge, in the other indexes, SSCI and AHCI, the references coverage is 
down to 34,3%, bearing in mind our corpus is already indexed in WoK. Coverage 
problems outside SCI are manifest and serious.

Citation ind.
 No. References

No. Articles Total No. WoK % WoK

SCI 200 8 107 6 663 82,2

AHCI+SSCI 300 12 683 4 353 34,3

AHCI 150 7 111 3 546 49,9

SSCI 150 5 572 807 14,5

The same coverage problem can be seen searching for reference authors 
in some scientific areas. If we search the citations of the following authors in 
Thomson’s Book Citation Index, just referring to the year of 2007, the following 
data is retrieved:
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Book Citations in 2007 (source: Times Higher Education with Thomson)
Anthony Giddens (sociology)  1303
Noam Chomsky (linguistics)  812
Judith Butler (philosophy)  960
Ulrich Beck (sociology)   733
Jurgen Habermas (philosophy)  1049

For the same search in Web of Science, during the same period, per occurrence 
and citations, such are the results: 

Occurrences and citations in WoS
Anthony Giddens (sociology)   3 / 1
Noam Chomsky (linguistics)   19/79
Judith Butler (philosophy)   21/ 57
Ulrich Beck (sociology)    0 / 0
Jürgen Habermas (philosophy)   3/0

It is thereby patent that the most widely used instrument to evaluate academic 
impact and productivity conceals and turns invisible some of the authors 
unanimously recognized as the most productive in their scientific fields. 

In the survey undertaken to Norwegian authorities, Gunnar Sivertsen found 
similar empirical data. Comparing different scientific fields this researcher 
showed not only the very low coverage of Web of Science and Scopus referring 
to the universe of publications reported in the country’s higher education system, 
as illustrated in the following graphic, but also the arbitrariness of the inclusion 
of journals in these indexes. 



54 João Costa

Source: G. Sivertsen. Presentation in the Thalia Theatre, April 2014

As Gunnar Sivertsen showed, there is an evident lack of rationale for 
the inclusion/exclusion of some journals in Web of Science. For instance, 
Österreichische Zeitschrift für Soziologie, a national journal on Sociology, 
isn’t included in WoS; but Österreichische Zeitschrift für Politikwissenschaft, a 
national journal on Political Science, is included in Wos. The Swedish Journal 
of Sociology, a national journal on Sociology, is indexed in Wos, while the 
Swedish Journal of Political Science, a national journal on Political Science, is 
not covered in WoS� Such arbitrariness makes Web of Science, as an evaluation 
instrument, hardly reliable and surely not very stable�

Adding to all these problems, there is still the question of several scientific 
outputs in Humanities and Social Sciences that are not published items, and 
whose impact must be acknowledged. Examples of such outputs are activities 
like heritage collection, archaeological campaigns, initiatives like those that 
led to the recognition of fado as World Heritage by UNESCO, archaeological 
excavations, etc. These activities bear a remarkable cultural impact on tourism, 
on local economies, and remain invisible to bibliometric indicators�
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3� Constructing an alternative model

Recognizing the shortcomings of bibiometrical commercial databases in what 
concerns Humanities and Social Sciences, several projects have been developed, 
in several countries, aiming at the creation of alternative scientific output 
indicators�

In Portugal, the construction of a scientific output indicator is taking 
place, inspired by what has been implemented in Norway under the direction 
of Gunnar Sivertsen� This model assumes that the data included must have a 
broad and comprehensive coverage, should be built in a transparent manner (not 
under principles of commercial base), and assumes that the data can be used for 
different purposes.

Portuguese Foundation for Science and Technology (FCT) has built a team 
to adapt the Norwegian model to Portugal. The team, by João Costa, António 
Feijó, Isabel Capeloa Gil, Manuel Carmelo Rosa and Cláudia Sarrico, with the 
technical support of FCT, in adapting the system chose to build it along a bottom-
up methodology, hearing the scientific community, and taking advice with FCT’s 
Scientific Council for the Humanities and Social Sciences.

Thus, the methodology used so far was:

• In an initial stage, all researchers belonging to the National Scientific and 
Technological System received the list of journals included in the Norwegian 
database. Researchers were asked which publications and publishing houses 
they would add to, or eliminate from the list�
• The response rate was about 26%, with researchers adding 6000 extra 
journals and 2000 publishers.
• Suggestions of inclusion and removal were object of an expert technical 
analysis� As a result, it was decided to include in the Portuguese list all 
journals indexed in at least one of the following databases (already enlarging 
the list to less conventional databases) :
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1� Scopus;
2� Web of Science Citation Indexes;
3� European Reference Index for the Humanities Plus (ERIH Plus);
4� Scientific Electronic Library Online (Scielo);
5� International Bibliography of the Social Sciences (IBSS);
6� Wilson Humanities Abstracts (with peer review);
7� Wilson Social Sciences Abstracts (with peer review);
8� Association of Business Schools (ABS) Journal Quality Guide 2010.

The Portuguese list kept all journals indexed in these databases, even if 
they’d been marked for removal by the surveyed researchers�

The remaining journals were analyzed one by one, to verify the compliance 
with the following criteria:

a� Existence of peer review
b� A markedly international editorial board
c� c) Absence of predatory editorial practices

This work of survey validation resulted in a Portuguese list that encompasses 
10 892 journals, 63% of whose were already present in the original Norwegian 
list, while 37% were added by the Portuguese Scientific Community.

In a second stage, respondents to the original survey were invited to rank 
the journals and publishers as Level 1 or Level 2, according with the perceived 
higher or lower prestige they ascribed to journals. Like in the Norwegian system, 
a ceiling of 20% was assumed for Level 2 journals. Again, the Norwegian 
database rankings were taken into account, and were established levels of 
consensus for the promotion or removal of journals. Journals in the first quartile 
of Scimago were all considered Level 2�

It is expected that the new measuring instrument will increase enormously 
the visibility of Humanities and Social Sciences scientific outputs. At the 
moment, a pilot study for comparing the results of the output of research units 
with this instrument and the traditional methods is being prepared. The results 
already known for Norway and other countries adopting similar models are 
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quite encouraging. On the one hand, coverage is much wider, providing a more 
efficient visibility to the scientific outputs of the field. On the other hand, the 
production of scientific outputs in several languages is clearly valued, at the 
expense of over-evaluating English as the sole language of science, which might 
be true for some academic fields, but not equally true across all disciplines.

There are challenges involved in the construction of instruments of this nature� 
A bottom-up methodology relies on trust in researchers and in the integrity of 
the data gathered. The need to eliminate several journals with predatory editorial 
practices has revealed the need to enforce a mixed system, with validation of the 
surveys by expert panels.

A no less important challenge will be the international recognition of this kind 
of instrument. The fact that there are several countries adopting the Norwegian 
system for the evaluation of scientific outputs in Social Sciences and Humanities 
makes foreseeable, in a near future, a trend for a growing recognition of such 
instruments, optimizing their adoption by international evaluation agencies. 

Finally, it is crucial that the journal’s list is subject to periodical evaluations, 
allowing for the inclusion of new titles, and also for a review of the levels 
ascribed to the different journals in the database.
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Portuguese universities on the 
rankings: strategies for improvement
Paula Pechincha, António Marques and José António Sarsfield Cabral

Rankings: types and features

As an offshoot of globalisation and its increasing influence on the 
internationalisation process of Higher Education, rankings, which seem to be 
here to stay, have helped promote a greater awareness of the changes in this 
sector. In fact, in recent years the internationalization of Higher Education has 
been developing from a model that is more cooperative in nature into one that 
is more competitive (Wit, 2010), in which rankings have gained ground. The 
major rankings have, therefore, been more focused on the geopolitical position 
of Higher Education Institutions (HEI) and countries and less so on students’ 
interests and the choices available to them (Hazelkorn et al�, 2014)� In the USA, 
rankings have been a part of the university system for over 100 years (Hazelkorn, 
2007). In a more recent study, Hazelkorn et al. (2014) sought to demonstrate 
that in their initial phase the rankings derived from the individual concerns of 
American academics, while in more recent years they have developed into an 
international business with impact on commercial and consultancy opportunities 
and have an ever-increasing influence.   

The current rankings were designed by governmental and/or private agencies. 
The former had the development of their higher education systems in mind while 
the latter were more focused on commercial interests (Hazelkorn et al�, 2014)� 
The main university rankings remain centred on research and, within it, less 
so on the arts, humanities and social sciences (Rauhvargers, 2013) favouring 
the larger universities. It should also be noted that some rankings use publicly 
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available, and thus verifiable information, while others resort to information 
provided by HEI, which cannot be confirmed.

The last decade has seen the emergence of a substantial number and variety 
of rankings employing very different methodologies, as could be expected in an 
emergent and competitive market (Rauhvargers, 2013). It could be said that there 
are rankings to suit every taste, including those that have essentially a national 
impact, others with a regional focus, and those that have a global influence. As 
the latter attract the most interest from stakeholders, they are the ones which will 
mainly be referred to in this paper. 

There are currently 10 global rankings, which can be seen in Table 1 
ordered by year of appearance, and an increasing number of alternative rankings 
(Hazelkorn et al., 2014). Their level of influence will be discussed later. 

Table 1: Major global rankings (by year of appearance) 

Ranking Agency Country Year

Academic Ranking 
of World Universities 
(ARWU)

Shanghai Jiao Tong 
University

China 2003

Ranking Web 
of Universities 
(Webometrics)

Spanish National Research 
Council

Spain 2004

Performance Ranking 
of Scientific Papers for 
Research Universities

National Taiwan University Taiwan 2007

Leiden Ranking Centre for Science & 
Technology Studies, 
University of Leiden

The 
Netherlands

2008

SCImago Institutions 
Ranking (SIR)

SCImago Lab Spain 2009

University Ranking by 
Academic Performance 
(URAP)

Middle East Technical 
University, Ankara

Turkey 2009

QS World University 
Rankings *

Quacquarelli Symonds The United 
Kingdom

2010



61Portuguese universities on the rankings: strategies for improvement

THE World University 
Ranking*

Times Higher Education The United 
Kingdom

2010

U-Multirank Center for Higher 
Education Policy Studies 
(CHEPS) / Centre for 
Higher Education (CHE)

The 
Netherlands 
(CHEPS) 
and Germany 
(CHE)

2014

Best Global Universities 
Rankings

U�S� News USA 2014

* Between 2004 and 2009 the  THE published another ranking  (Times Higher Education – QS 
World University Rankings) in partnership with Quacquarelli Symonds, which was discontinued 
on 30 October 2009 and it then launched this new ranking in partnership with  Thomson Reuters.

It was in the 21st century that the main global rankings made their first 
appearance. The ARWU, developed by Shanghai Jiao Tong University was the 
first ranking with global influence and together with the QS and the THE, are 
today the best known internationally� 

Hazelkorn et al� (2014) characterise the rankings as follows: (i) they are 
based on reputational facts and bibliometric indicators which derive from 
scientific databases; (ii) the weight given to research is substantially greater than 
that which is afforded to teaching  and similarly, post-graduate activities receive 
more attention than undergraduate ones; (iii) they have shown a preference for 
activities conducted in English; (iv) they have a preference for international 
knowledge rather than issues that have national or  regional relevance and; (v) 
they attach more importance to publication in highly cited journals than in books 
or other formats� 

Rankings such as the ARWU, the QS and THE focus almost exclusively on 
a core group of research-intensive universities, which only a small part of future 
students will have access to. In fact, the agencies that draw up these rankings 
decided not to include more than 400-500 universities on the lists they publish 
annually (the QS recently increased the number to 700 universities), claiming 
that beyond this number it would be difficult to ensure the confidence level of 
the data (Gunnarsson, 2013). 
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Furthermore, among the HEI that appear on the rankings (Hazelkorn et al�, 
2014): (i) 60% are large institutions with over 30,000 students, which means that 
the likelihood of the small HEI (up to 5000 students) appearing on the rankings 
is lower; (ii) universities are more likely to appear on the rankings than other 
types of HEI; and (iii) universities of applied sciences and other specific HEI 
will probably only make an appearance on national rankings.

Finally, the rankings ensure high visibility for both the HEI and the countries 
they are located in, as is confirmed by the RISP project (Ranking in Institutional 
Strategies and Processes undertaken by the European University Association - 
Hazelkorn et al., 2014), with 60% of respondents considering that the rankings 
have an important impact on the prestige and reputation of the institutions.

Among the so-called global rankings, one can essentially consider three types 
of rankings: (i) “reputational” rankings, i.e., those using criteria and indicators 
that highly value factors connected with the reputation of the universities; (ii) 
“research” rankings, i�e�, those whose weight is determined by criteria and 
indicators that emphasise the scientific activity and output of the HEI; and (iii) 
“other rankings”, which value other indicators of HEI activity, as is the case of 
Webometrics, which seeks to evaluate the online presence of HEI and encourage 
free access to those institutions’ activities� Another case is U�Multirank, a multi-
dimensional ranking focused on indicators that seek to cover all the activities of 
HEI encompassing, besides teaching and research, indicators such as “transfer 
of knowledge” or those connected with “involvement in activities of the regions 
where the HEI are located”� 

In fact, in recent years, following the criticism levelled at the rankings for 
not taking proper account of the different aspects of the missions of universities, 
other rankings have emerged that seek to focus their analysis and evaluation 
on the three aspects comprising university activities: teaching, research and, 
increasingly more important, the relationship with society, which is nowadays 
considered to be university’s third mission�

It is, however, clear that the difficulty in evaluating aspects which do not 
lend themselves very much to quantification has led many of the major global 
rankings to devote less attention to teaching  and “third mission” activities� As 
stated by Hazelkorn et al� (2014), the question is to know whether the rankings 
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evaluate what is socially relevant in the HEI activities, or whether they focus 
on evaluating indicators that are easy to measure, as is the case with those 
drawn from the large data-bases such as Thomson Reuters’ Web of Science, or 
Elsevier’s Scopus. 

Reputation rankings

QS World University Ranking 

The QS World University Rankings is produced by the British agency 
Quacquarelli Symonds (QS) and the lists it publishes annually include 700 
universities from all over the world. Up until 2009, this agency produced the 
Times Higher Education ranking, but the collaboration was discontinued as 
the THE developed a new ranking with Thomson Reuters. The QS ranking 
comprises teaching and research indicators  (Elsevier’s Scopus data base) but 
relies on, with a total weighting of 50%, the HEI’s reputational factors  which 
are evaluated by academics (academic reputation, with a 40% weighting) and 
employers (employer reputation with a 10% weighting) worldwide.

Times Higher Education Ranking

The World University Rankings are produced by the British magazine Times 
Higher Education (THE) and its annual lists include 400 universities from 
around the world. The THE ranking includes mainly teaching (30%) and research 
(60%) indicators drawn from Thomson Reuters’ Web of Science, but  33% of 
total weighting rely on reputational factors (18% pertaining to the reputation of 
excellence a university has in the research field and 15% to the quality of the 
teaching/learning process) evaluated by academics worldwide. 
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Shanghai Jiao Tong University Ranking

The Academic Ranking of World Universities (ARWU) is produced by the 
Institute of Higher Education of Shanghai Jiao Tong University, China, and 
its yearly lists include 500 universities from all over the world�  The ranking 
comprises research (Thomson Reuters’ Web of Science) as well as teaching 
indicators, but the former receive more attention� The indicators also include 
the number of former students (10% weighting), teaching staff and researchers 
(20% weighting) of the HEI who were awarded the Nobel Prize or a Fields 
Medal, which means that at least 30% of the ranking depends on reputational 
factors. These also include the number of highly cited researchers (20%) and the 
number of articles published in the journals Nature and Science (20%). Thus, the 
weight of reputational factors in this ranking may in fact be even higher. 

U.S. News Rankings

The Best Global Universities Rankings are produced by the North American 
newspaper U.S. News and the lists it publishes every year include 500 universities 
from around the world. The US News ranking comprises essentially research 
indicators drawn from Web of Science and from Thomson Reuters’ platform 
InCites, but 25% of the total weight depend on reputational factors (12.5% 
connected with research reputation  at a global level and 12.5% with research 
reputation at a regional level) evaluated by academics worldwide. 

Research rankings

The Leiden Ranking 

The Leiden Ranking is produced by the Centre for Science and Technology 
Studies (CWTS) of Leiden University in The Netherlands, and the lists published 
annually include 750 universities from all over the world� The research indicators 
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(100%) it uses to compile the ranking are drawn from Thomson Reuters’ Web of 
Science data base�  

Scimago Rankings

The Scimago Institutions Rankings (SIR) are produced by Scimago Lab, based in 
Spain.  The lists it publishes annually (3 distinct rankings: research, innovation 
and visibility on the Web, but all very focused on research activities) include 
more than 5000 institutions and organisations worldwide that  operate in higher 
education, in the health field, as well as governmental agencies and businesses 
that conduct research activities. The indicators used to compile the rankings are 
drawn from Elsevier’s Scopus database, the PATSTAT database (innovation), 
and Google and Ahrefs (Web visibility).

The Taiwan Ranking 

The Performance Ranking of Scientific Papers for World Universities is produced 
by the National University of Taiwan and its yearly lists include 500 universities 
from around the world. The bibliometric indicators used to compile the ranking 
are also drawn from Thomson Reuters’ Web of Science data base� However, 
academic articles from the Arts and Humanities fields are not taken into account. 

Middle East Technical University Ankara Ranking

The University Ranking by Academic Performance (URAP) is produced by the 
Middle East Technical University at Ankara in Turkey.  The lists it publishes 
annually include 2000 universities from around the world in an effort to extend 
the lists to a higher number of universities and not merely elite universities� 
The bibliometric indicators used to compile the ranking are also drawn from 
Thomson Reuters’ Web of Science data base� 



66 Paula Pechincha, António Marques and José António Sarsfield Cabral

Other rankings 

Webometrics Ranking 

The Ranking Web of Universities is produced by Cybermetrics Lab of the Spanish 
National Research Council (CSIC). Published twice a year, this ranking (the 
largest in terms of HEI listed) includes 12,000 HEI from around the world and 
uses a variety of databases (Visibility: Majestic SEO e Ahrefs; Activity: Google 
search; Google Scholar) to characterise the presence and activities of these 
institutions on the Web� 

U-Multirank 

The U-Multirank is produced by a Consortium comprising the Center for Higher 
Education Policy Studies (CHEPS) in The Netherlands and the Centre for Higher 
Education (CHE) in Germany. Supported by the European Commission, it was 
published for the first time in 2014, covering about 850 HEI from 74 countries 
worldwide� It has set out to be a multi-dimensional ranking, with its indicators 
covering teaching, learning, research, knowledge transfer, international outlook 
and involvement in activities undertaken in the regions where the HEI are located� 
Its sources of information include data submitted by the HEI themselves, the 
Web of Science data base, official national statistics data bases, student surveys, 
and patent data bases. In other words, this ranking also operates through crowd-
sourcing initiatives (Hazelkorn et al. 2014), which enables any HEI to be listed 
on the ranking simply by providing the data requested by the consortium that 
compiles it. As stated by Gunnarsson (2013), the U-Multirank is an ambitious 
project requiring a considerable amount of work by the HEI, which leads one 
to believe that in the absence of incentives, the motivation to participate in 
this project will be weak both for universities outside Europe and European 
universities themselves� 
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Table 2 provides a summary of the features of the major rankings 
described above�  

Table 2:  Features of the major global rankings  

Ranking Agency Number of 
Universities

Indicators Databases

QS World 
University 
Ranking 

Quacquarelli 
Symonds 
(QS)

700 
universities 
worldwide

Teaching and 
Research
Reputation 
(50%)

Scopus, 
Elsevier

THE World 
University 
Rankings

Times Higher 
Education

400 
universities 
worldwide

Teaching 
(30%) 
Research 
(60%)
(33 % 
reputational 
indicators – 
18% research; 
15% teaching )

Web of 
Science, 
Thomson 
Reuters

Academic 
Ranking 
of World 
Universities

Shanghai 
Jiao Tong 
University

500 
universities  
worldwide

Teaching 
(30%) 
Research 
(70%)
(30 % of 
teaching 
indicators rely 
on reputational 
factors) 

Web of 
Science, 
Thomson 
Reuters

Best Global 
Universities 
Rankings

U�S� News 500 
universities 
worldwide 

Research 
(65%)
Reputation 
(25%)

Web of 
Science, 
Thomson 
Reuters

Leiden 
Ranking

Centre for 
Science and 
Technology 
Studies, 
Leiden 
University

750 
universities 
worldwide 

Research 
(100%)

Web of 
Science, 
Thomson 
Reuters
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Scimago 
Institutions 
Ranking

Scimago Lab, 
Spain

5000 
institutions 
and 
organisations 
(higher 
education, 
health field, 
government 
agencies and 
businesses 
worldwide) 
that conduct 
research� 

3 rankings: 
research, 
innovation, 
and Web  
visibility, 
but all very 
focused on 
research 
activities

Scopus, 
Elsevier
PATSTAT 
(innovation) 
Google and 
Ahrefs (Web 
visibility)� 

Performance 
Ranking of 
Scientific 
Papers 
for World 
Universities

National 
University of 
Taiwan

500 
universities 
worldwide

Research 
(100%)

Web of 
Science, 
Thomson 
Reuters

University 
Ranking by 
Academic 
Performance 
(URAP)

Middle East 
Technical 
University, 
Ankara, 
Turkey

2000 
universities 
worldwide

Research 
(100%)

Web of 
Science, 
Thomson 
Reuters

Ranking 
Web of 
Universities

Cybermetrics 
Lab, National 
Research 
Council  
(CSIC), Spain

12000 HEI 
worldwide

Activity (50%)  
with a focus 
on research 
(1/3) and on 
repositories 
(1/3)
Visibility 
(50%)

Visibility: 
Majestic SEO 
and Ahrefs
Presence  and 
activity on the 
Web: Google 
search, 
Google 
Scholar
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U-Multirank Center for 
Higher 
Education 
Policy Studies 
(CHEPS), The 
Netherlands, 
e Centre 
for Higher 
Education 
(CHE), 
Germany

1200 HEI 
worldwide

Teaching / 
learning 
Research 
Knowledge 
transfer
International 
outlook
Involvement 
in regional 
activities

Web of 
Science, 
Thomson 
Reuters 
Official 
national 
statistics 
databases 
Data 
submitted by 
the HEI 
Student  
surveys
Patent 
databases 

The most influential rankings 

There are nowadays approximately 20,000 Higher Education Institutions 
worldwide and only a tiny fraction of these institutions (400 to 500, i.e., about 2 
to 3%) appear on the major rankings. This is due to the fact that the methodologies 
used by the most influential global rankings are not suitable for evaluating a high 
number of HEI� As a result, the best known global rankings continue to focus 
on elite universities (Rauhvargers, 2013), which has, naturally, attracted strong 
criticism.

Many HEI, therefore, tend to assign a varying degree of importance to the 
rankings depending on whether they are listed on them or not. The agencies, 
on the other hand, have sought to drum up more interest in the rankings they 
publish by seeking to increase the number of universities evaluated (QS recently 
expanded their ranking to include 700 institutions). It is obvious, however, that 
the importance of a ranking or the interest it generates cannot be determined 
above anything else by the motivations or interests inherent to the institutions 
themselves�  Thus, it makes sense to resort to other criteria to assess the 
importance of each ranking, i.e., the impact or influence they have on the HEI at 
a global scale� 
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The best criteria to adopt would most likely be focused on the analysis of the 
quality and fairness of the methodologies used by the agencies that compile the 
rankings that order the HEI, i.e., on their appropriateness for the evaluation of all 
the HEI activities (Rauhvargers, 2013). However, this issue is not easily solved 
and thus the evaluation of the “conceptualisation” of the rankings will still entail 
that   one has to  “to rank the rankings”, Rauhvargers (2013) , i.e. ,  by the level 
of influence they have and the interest they generate in stakeholders. 

The RISP project  (Hazelkorn et al., 2014), which sought to determine the 
level of influence of the rankings on European  HEI,  was based on the replies 
submitted by 171 HEI from 39 countries that answered the following question 
in the survey: Which ranking(s) do you find most influential/have the greater 
impact on your institution? (Table 3)

Another approach (an evaluation focusing on interest) is suggested by the 
University  of Gothenburg (UG) in Sweden, which claims that one of the reasons 
universities are concerned about rankings has to do with the fact that people 
(namely, students and employers)  are interested in them, which then influences 
the HEI decisions regarding the rankings (Gunnarsson, 2013). 

The UG was aware of the limitations of this evaluation exercise. In fact: (i) 
The three rankings regarded as the most influential - QS, THE e ARWU – have 
achieved this status also because they attract more attention from the media and, 
as a result, the amount of information about the most popular ranking facilitates 
access to them at the expense of the lesser known ones; (ii). The actual phrases 
used in conducting a search on the rankings may be distinct and thus produce 
different results as well – for instance, one can access the Leiden Ranking with 
‘leiden ranking’, ‘leiden university ranking’ or even ‘cwts university ranking’.

Nevertheless, and despite being aware of these limitations, the UG sought to 
compare the level of interest generated by each ranking. To do so, it resorted to 
the website  Google Insights for Search, seeking with this tool to determine the 
frequency with which certain words are used in searches with Google Search and 
thereby have an idea of the level of public interest generated by these university 
lists.  It was thus possible, for example, to see how often expressions such as 
“times university ranking”, “shanghai ranking” or “leiden ranking” were used in 
Google searches between July 2011 and July 2012 (Gunnarsson, 2013). 
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Due to the limitations of the method, the UG adopted (Table 3) a 
classification of the interest in the rankings using simple categories: 
“Considerable Interest” (CI); “ Moderate Interest” (MI); “Little Interest” 
(LI) and “ Almost No Interest” (ANI) 

Table 3: Classification of the influence level of the rankings, considering  the percentages 
of  HEI replies (RISP Project, Hazelkorn et al�, 2014) and the frequency of access 

through Google Search (University of Gothenburg – UG, Gunnarsson, 2013).

Rankings RISP UG

QS Ranking World University Ranking 52% CI

Times Higher Education (THE) World University Ranking 50% CI

Academic Ranking of World Universities (ARWU) (Shanghai 
Ranking)

48% CI

Webometrics 28% MI

Leiden Ranking (CWTS) 21% MI

Scimago Institutions Rankings (SIR) (Scimago Lab, Spain) 15% LI

Performance Ranking of Sci. Papers for World Universities (Taiwan 
University) 

10% ANI

University Ranking by Academic Performance (URAP) (Middle 
East Technical University, Turkey)

ANI

U-Multirank (Center for Higher Education Policy Studies (CHEPS), 
Netherlands, Centre for Higher Education (CHE) Geramany.)

2% *

Best Global Universities Rankings (U.S. News, USA)**

* The U-Multirank was mentioned in 2% of the replies, despite the fact that at the time the RISP 
project was carried out, the pilot study was under way but the ranking had not yet been published. 
** The Best Global Universities’ Rankings was compiled for the first time in 2014, 
so it was not included in the studies conducted by the USA and the UG�

A close look at table 3 enables one to ascertain there is a substantial overlap 
between the evaluation of the influence level of the rankings among the HEI that 
replied to the RISP survey of the European University Association (EUA), and 
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the demonstration of public interest generated by each ranking as measured by 
the number of accesses on Google Search�   

In fact, in both approaches, the most chosen rankings are the QS (which 
draws more support among academics), the THE (which attracts more support 
from users that conduct searches on Google Search (Gunnarsson, 2013)) and the 
ARWU� 

On the next level are Webometrics – which has gained more support than the 
Leiden ranking, both among academics and the general public. In the latter case, 
it is twice as high (Gunnarsson, 2013) - and the Leiden ranking. 

On a 3rd level one finds Scimago which attracts little interest. 
And, finally, on a 4th level and generating an even lower level of interest 

are the University of Taiwan rankings and the URAP ranking compiled by the 
Middle East Technical University at Ankara� By analysing the data collected 
within the scope of the RISP project one can also conclude that the replies 
provided by the HEI are influenced by their position on the rankings, i.e., HEI 
that appear on international rankings are more likely to consider them as more 
influential, while the HEI that are only listed on national rankings (which have 
not been considered for the purposes of this paper) have a tendency to consider 
these as the most influential (Hazelkorn et al�, 2014)�

Position of Portuguese universities on the rankings

There have always been Portuguese universities on the global rankings�  
Considering the rankings in the chronological order of appearance, it can be seen 
that from the outset, on the first ARWU Shanghai ranking in 2003, Portugal was 
represented by the University of Lisbon. In the twelve editions of the Shanghai 
rankings (Table 4), it can be seen that Portuguese universities have slowly but 
consistently been both increasing their presence  and improving their position on 
the ARWU ranking� 
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Similarly, there have always been Portuguese universities among the 400 on 
the QS World University Ranking, which until 2009 was compiled for the Times 
Higher Education, (Table 5). However, up to 2011/12 their presence and placing 
decreased and it seems that only in 2013 did this trend reverse� 
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On the Times Higher Education World University Ranking, which appeared 
after the split with QS in 2010, one can see (Table 6) there is a decrease in both 
the number and the placing of Portuguese universities.  

Table 6: Portuguese Universities on the Times Higher Education 
World University Ranking (THE, 2014)

2010 2011 2012 2013 2014

UL -- -- -- -- 351-
400

UM -- -- 351-
400

351-
400

351-
400

UP -- 301-
350

351-
401

351-
400

--

UA -- 301-
350

351-
400

-- --

UC -- 350-
400

-- -- --

UNL -- 350-
400

-- -- --

UL- University of Lisbon ; UM - University of Minho; UP - University of Porto;   
UA - University of Aveiro; UC - University of Coimbra; UNL - Nova University Lisbon;

In its first two editions, the CTWS listed only the largest 250 universities 
on the Leiden ranking� Since 2010, when a decision was made to list 500 
universities, six Portuguese universities have been regularly ranked between 
300 and 400 (Table 7).  With the extension to 750 universities in 2014, the 6 
universities remained on the list but slightly lower placed, between 400 and 500. 
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Table 7: Portuguese universities on the Leiden Ranking (CWTS, 2014).

2008 2009 2010 2011/12 2013 2014

UM -- -- -- -- -- 379

UNL -- -- 398 357 353 404

UP -- -- 357 354 391 436

UA -- -- 413 315 306 446

UL -- -- 397 413 420 507

UC -- -- 412 418 426 513

UTL -- -- 348 344 368 --

UM - University of Minho; UNL - Nova University Lisbon;   
UP - University of Porto; UA - University of Aveiro; UL - University of Lisbon; 

UC - University of Coimbra; UTL - Technical University of Lisbon

In the SIR Global edition, the Scimago Institutions Rankings have over 
the years used different indicators, but the default ranking of HEI, government 
agencies, hospitals and business has been compiled based on output (number 
of publications). Considering just the top 1000 and the annual results published 
since 2009 (Table 8) one can see a clear improvement in terms of placing of 
Portuguese universities but not in terms of number�
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Table 8: Portuguese Universities on the Scimago Institutions Rankings – SIR (SIR Global, 2014)

2009 2010 2011 2012 2013 2014

UL 480 548 522 511 485 122

UP 320 311 289 270 242 221

UC 535 562 541 531 487 455

UA 597 551 550 550 524 517

UNL 653 715 690 663 611 586

UM 753 754 744 684 631 600

UTL 306 317 307 294 273 --

UL - University of Lisbon ; UP - University of Porto;  
UC - University of Coimbra; UA - University of Aveiro;  

UNL - Nova University Lisbon; UM - University of Minho; 
UTL - Technical University of Lisbon

The number of Portuguese universities on the Taiwan ranking has increased 
steadily over the years, from one in 2007 to five in 2014, with their placing 
among the 500 listed having also improved gradually (Table 9). 

Table 9: Portuguese Universities on the Taiwan Ranking – NTU (NTU, 2014)

2007 2008 2009 2010 2011 2012 2013 2014

UL -- -- -- -- 480 -- 411 224

UP 459 375 332 328 320 328 296 279

UC -- -- 487 478 433 478 387 368

UM -- -- -- -- -- -- 494 470

UA -- -- -- -- -- -- -- 487

UTL -- -- 353 380 381 380 365 --

UL - University of Lisbon; UP - University of Porto;  
UC - University of Coimbra; UM - University of Minho;  

UA - University of Aveiro; UTL - Technical University of Lisbon
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On URAP, which since 2010 has published a list of  2000 universities, 
Portuguese Higher Education (Table 10) has been represented by around 15 
institutions, albeit not always the same ones�  

Table 10: Portuguese HEI on URAP (URAP, 2014)

2010 2011 2012 2013 2014

UL 425 414 408 362 125

UP 259 229 218 219 189

UC 377 374 373 345 304

UA 426 406 390 405 400

UM 534 523 486 455 427

UNL 500 478 471 478 429

UAlg 953 933 873 866 897

UTAD 1312 1219 1274 1291 1041

UE 1197 1170 1211 1168 1091

UBI 1553 1517 1468 1371 1207

IPL -- -- -- -- 1512

UCP 1703 1692 1671 1742 1571

ISCTE-IUL 1956 -- -- -- 1713

IPP -- -- -- -- 1841

ISPA -- -- -- -- 1944

UTL 583 484 455 436 --

IST 635 708 724 848 --

UMa 1793 1768 1739 1769 --

IPB 1917 1894 1818 1860 --

UFP 1854 1849 1811 1905 --
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On Webometrics, and considering only the top 500 every year since 2009 
(Table 11), one can see that placings of  the Portuguese universities have 
fluctuated clearly from one year to the next. 

Table 11: Portuguese Universities on Webometrics (Webometrics, 2015)

2009 
Jul

2010 
Jan

2011 
Jan

2012 
Jan

2013 
Jan

2014 
Jan

2015 
Jan

UP 149 214 178 81 93 110 137

UM 267 275 151 290 263 337 228

UC 357 324 333 261 185 269 288

UNL 487 -- 422 496 327 385 354

UA -- -- -- -- 451 -- 470

UTL 330 323 305 188 184 -- --

UL 434 484 353 380 294 385 --

UCP 490 -- -- -- -- -- --

UP - University of Porto; UM - University of Minho; UC - University of Coimbra;  
UNL - Nova University Lisbon; UA - University of Aveiro;  

UTL - Technical University of Lisbon; UL - University of Lisbon; 
UCP - Portuguese Catholic University  

In 2014, U�S� News launched the Best Global Universities ranking, which 
lists four Portuguese universities. (Table 12).

Table  12: Portuguese Universities on the U�S� News Best 
Global Universities rankings (US News, 2014)

2014

University of Lisbon 265=

University of Porto 333

University of Coimbra 430

University of Aveiro 484=
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As mentioned previously, the  U-Multirank aims to be a multi-dimensional 
ranking in which it is possible to choose the comparison and ordering criteria for 
the HEI that accept to participate, and does not  present a pre-defined order in 
global terms. Thus, unless specific choices are made, it is not possible to identify 
the placings of Portuguese universities as a whole. Nevertheless, in the first 
edition in 2013, of the over 850 HEI that took part, 21 were Portuguese, whereas 
in 2014 there were 24 Portuguese HEI among the 1200 that participated.  

In an overall assessment of the situation, one can say that in 2005 there 
were two world rankings on which three Portuguese universities were placed 
between positions 300-400 or 400-500. In 2010, on the seven rankings available, 
and only considering the top 500, there were seven Portuguese universities, in 
some cases between positions 200 and 300 (Figure 1). Last year, 2014, on the 
nine global rankings monitored, and equally considering the top 500, there were 
six Portuguese universities, in some cases positioned between 100 and 200 
(Figure 2).

It should be noted that it is on the research rankings – based on bibliometric 
indicators and on which reputational factors have less or no bearing at all – that 
the Portuguese universities fare the best� 
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Figure 1: Portuguese universities in the top 500 in 2010

Figure 2: Portuguese universities in the top 500 in 2014
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How to improve universities’ position on the rankings 

Do universities, and in particular Portuguese ones, stand to benefit from an 
improvement of their position on the rankings?  This question may be linked to 
the dilemma “To rank or to be ranked? (Marginson and van Der Wende 2007). 
The answer depends on the strategy undertaken by each university. It is clear that 
by opting “ to be ranked”, i.e., adopting a clear strategy to improve positioning 
on one or several  specific rankings, there is the likely prospect of having to  
deal with some of the negative impacts, such as those identified, for instance, by 
Marginsson (2006). In contrast, if the option chosen is “to rank”- developing a 
self-assessment, benchmarking and  improvement  methodology -  the negative 
impacts will be   avoided, but such endeavour might not contribute in quite the 
same way or as quickly to improving  positioning on the rankings. There is 
still another strategy the university may adopt which lies somewhere between 
those two extremes�  In fact, it does not seem very advisable to disregard the 
importance of the ranking in the current competitive environment and, on the 
other hand, some of the ranking indicators may be used to foster a culture of 
quality, making it possible to simultaneously improve the monitoring and the 
positioning of the institution on the rankings. 

The fact of the matter is that appearing on the rankings - regardless of the 
degree of validity of the methodologies used - is in many cases beyond the 
control of the universities. In other words, the universities will appear on the 
rankings whether they want to or not. The problem is that when the position is 
bad, it may have negative consequences for the university’s image, while the 
opposite promotes its institutional image and sense of belonging

Having said this, it is also clear that all universities are to varying extents 
critical of the rankings, and their criticism is usually centred on two types of 
arguments:  (i) the rankings do not cover the full range of the universities’ missions 
and activities, tending to focus on aspects that are easily measurable; and (ii) in 
methodological terms (what is being evaluated and how), the criteria and the 
indicators used to compile the rankings are not always the most suitable. In spite 
of this, the HEI institutions keep a close eye on these rankings, tracking their 
developments because when they do not appear on them, it is the institution’s 
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reputation and prestige that suffers and, on the other hand, information about 
the rankings helps universities in analysis processes, strategic planning and 
policy definition (Rauhvargers, 2013). There is, in fact, strong evidence that the 
rankings are having an impact on HEI decision making processes and behaviour 
(Hazelkorn, 2009, 2014).

However, many universities frequently claim that they keep track of the 
information about the rankings, but that their strategies, activities and processes 
are not determined by them. Rauhvargers (2013) provides examples that are 
meant to show the opposite happens: (i) Universities that do not have award-
winning faculty or researchers invite scholars as visiting professors; (ii) The 
increasing importance attached to internationalisation has led to a substantial rise 
in the number of grant programmes, encouraged the setting up of international 
interdisciplinary research teams, and fostered the development of support and 
care facilities for international students� 

In other words, it is possible to take advantage of this will to improve 
positioning on the rankings to engage the academic community and transform 
them into a tool that facilitates the setting of goals and policies that may 
contribute to promoting quality in higher education. But what can a university 
do to favourably influence its position on the rankings? 

A good starting point is to consider that the actual nature of the rankings 
should have bearing on  how an HEI perceives the value of each of the existing 
rankings and it is important to understand what their aims are, what they 
evaluate and whether their indicators are useful for the institution’s purposes. 
(Hazelkorn et al�, 2014)� That is to say that if there are different rankings with 
distinct impacts, then it is important to ascertain which of them best aligns with 
the institutions’ objectives and strategies. 

According to Hazelkorn et al. (2014), the institutional processes that are 
impacted by rankings can be grouped into four categories: (i) mechanisms to 
monitor rankings; (ii) clarification of institutional profile and improvements 
in core activities; (iii) improvement to institutional data collection; and (iv) 
investment in improving institutional image. In previous publications, this 
author already focused on actions to be implemented by HEI to improve their 
position on the rankings. 
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In  2007 (Table 13), she systematised a set of actions in four main areas: 
strategy, organisation, management and academic area�

Table 13: Actions to be implemented according Hazelkorn (2007)

Strategy � Ranking indicators  are explicit part of target agreements 
between rector and faculties
� Have become part of a  SWOT analysis
� Have led to benchmarking exercises 

Organisation . New facility set up to deal with indicator improvements and 
ranking 
� Reorganisation of structure
� Organisation of research team  

Management . Rector enforces the serious and precise processing of ranking as 
well as control of the relevant indicators�
. Development of better management tools 

Academic Area � Improve teaching and learning
� New academic programmes  
. Increase English language programmes  
� More scholarships and staff appointments 

In 2009 (Table14), the author redesigned the previous model, identifying 
six areas for the development of institutional actions taking into the account the 
weighting they had been given by the rankings with a view to bringing about 
improvement. 
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Table 14: Institutional actions as a response to rankings  (Hazelkorn, 2009, pág. 6)

Examples of Actions Weighting 

Research • Increase output, quality and citations
 • Reward faculty for publications in highly-cited 
journals
 • Publish in English-language journals 
• Set individual targets for faculty and departments

SJT = 40%; 
Times = 20% 
Taiwan = 70%

Organisation • Merge with another institution, or bring together 
discipline complementary departments 
• Incorporate autonomous institutes into host HEI 
• Establish Centres-of-Excellence & Graduate 
Schools 
• Develop/expand English-language facilities, 
international student facilities, laboratories, 
dormitories 
• Establish Institutional Research capability

SJT = 40%; 
Times = 20%

Curriculum • Harmonise with EU/US models
 • Favour science/bio-science disciplines
 • Discontinue programmes/activities which 
negatively affect performance
 • Increase postgraduate activity relative to 
undergraduate 
• Positively affect student/staff ratio 
• Improve teaching quality 

SJT = 10% 
Times = 20%

Students • Target recruitment of high-achieving students, 
esp. PhD 
• Offer attractive merit scholarships and other 
benefits
 • More international activities and exchange 
programmes
 • Open International Office and professionalized 
recruitment

Times = 15%
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Faculty • Recruit/head-hunt international high-achieving/
highly-cited scholars 
• Create new contract/tenure arrangements
 • Set market-based or performance/merit based 
salaries
 • Reward high-achievers 
• Identify weak performers 
• Enable best researchers to concentrate on 
research/relieve them of teaching

SJT = 40% 
Times = 25% 
Taiwan = 30%

Public 
Image/
Marketing

 • Professionalize Admissions, Marketing and 
Public Relations 
• Ensure common brand used on all publications 
• Advertisements in Nature and Science and other 
high focus journals 
• Expand internationalisation alliances and 
membership of global networks 

Times = 40%

Does this mean that if universities implement these types of actions, they are 
playing into the hands of the rankings and aligning their strategy and priorities 
with the guidelines set out by the agencies that compile them? It can be said 
(Hazelkorn, 2009, 2014) that the development of processes, the setting up or 
reorganisation of structures, and the implementation of actions and initiatives by 
HEI, even when they converge with the ranking agency indicators (Table 14), 
fall,  above all, within the scope of the institutions’ own priorities in an effort 
to enhance their organisation and the quality of activities, and become more 
competitive both nationally and internationally.  

It is also important to take note of the recommendations of the compiling 
agencies, which often provide guidance. These agencies have various services, 
products and tools at their disposal which, for instance, enable one to carry out 
an HEI profile or benchmarking exercises. Nevertheless, when they provide 
feedback and advice to universities, it is based on data connected with the 
rankings (for example, total scores, partial scores) rather than on the additional 
products that are offered (Rauhvargers, 2013)�
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The evaluation of the scientific 
production in biotechnology, law 
and arts: proposal of a model 1

Sofia Fernandes 

Introduction

The current globalised and competitive context, undergoing strong, economic 
and political financing pressures, requires an adequate and reliable model of 
evaluation of the scientific production. From the researchers’ point of view, 
it becomes increasingly necessary to measure the impact and quality of the 
research, and countless questions are raised as regards the comprehensiveness 
and results of this model�

The evaluation of the scientific production is achieved through internationally 
accepted criteria and indicators by the academic and scientific community. These 
are neither unique nor consensual, nor do they respond to all the parameters 
targeted in the evaluation� Notwithstanding, the standardisation of singular and 
general criteria and indicators for all the areas may not reflect the scientific 
production of the latter because the publication characteristics and the profiles of 
the different areas are quite specific and differ from one another.

The importance of evaluating the scientific production is unquestionable 
however, it is necessary to analyse the application of indicators in different 
areas� In the Library and Information Management of the Portuguese Catholic 

1)  This work results from the dissertation accomplished in the Master’s in Information Science 
supervised by Professor Armando Malheiro da Silva from the Faculty of Letters of the University 
of Oporto.
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University, Regional Centre of Oporto [Biblioteca e Gestão da Informação 
da Universidade Católica Portuguesa, Centro Regional do Porto], there are 
partnership  processes established with the researchers in  this context and 
the application of the competences of the information professionals. Thereby, 
this work runs from this experience and was developed in the context of the 
accomplishment of a master’s dissertation. The relevance of this theme is 
justified by the need of an evaluation model of the scientific production that 
envisages the specificities of the areas in order to present upstanding results and 
sustain decision-making within the range of the research activities�

Bibliometrics and Scientometrics in the Evaluation of 
Scientific Production

Bibliometrics and Scientometrics constitute the main tool for the evaluation 
of the scientific production in a quantitative approach because they recover 
bibliographic information of scientific literature and calculate statistically the 
quantitative aspects of the scientific publications.  To paraphrase ARAÚJO 
(2006), Bibliometrics plays a crucial role in the study of the scientific production 
for it is possible to obtain an accurate portrayal of the scientific production and 
development of a country and area of knowledge. Bibliometrics is constituted 
by a set of statistical and mathematical methods used in formulas and graphic 
representations that are aimed at analysing, quantifying and measuring the 
results of the scientific activities: the individual publications, for instance of a 
researcher, or collective ones, from a research group, department or institution. 
(GLÄNZEL, 2003, MALTRÁS BARBA, 2003)�

Although we speak of Bibliometrics and bibliometric indicators, there are 
other related concepts and very often used in a homogeneous way: Scientometrics, 
Informetrics and Webometrics� 

In a concise form, Bibliometrics studies books, articles and documents 
through rankings, frequencies and distributions and is applied in reaching 
decisions about the allocation of resources� Scientometrics, as Informetrics, is 
derived from Bibliometrics and focuses mainly on the scientific areas through 
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correspondences and co-occurrences of expressions to explain the communication 
between researchers and to analyse the areas of interest� Informetrics focuses on 
words, documents and databases by utilising Boolean and Probabilistic models 
with a view to recovering the information� Webometrics emerges to study a new 
reality, the web, and uses research and impact strategies to evaluate the web 
pages and information retrieval. 

In literature theories and studies arise, suggesting that the excessive focus on 
bibliometric indicators is affecting the scientific community, in the sense that it 
causes the qualitative devaluation of scientific knowledge (GARFIELD, 2006, 
MOED; LUWEL; NEDERHOF, 2002)�

The evaluation of scientific production essentially uses bibliometrical data 
extracted from the Web of Science (WoS), the Institute for Scientific Information 
(ISI), property of Thomson Reuters and is considered essential for ENS [Exact 
and Natural Sciences] and for the SSH [Social Sciences and Humanities] 
(CHANG; MCALEER; OXLEY, 2013) but the bibliometric approach hasn’t 
always been used in the SSH and that application is raising several questions, 
above all within the scope of its culture, of its specificities in research and in the 
way of publishing regarding ENS (ROEMER; BORCHARDT, 2012, UMUT; 
SAHINER; TONTA, 2006)� 

In the Lesson of Wisdom delivered by Professor José Meirinhos in the 
Solemn Session of the Academic Year Opening of 2009-2010 at the Faculty 
of Letters of the University of Oporto, Professor Meirinhos considered that it 
is not possible to apply the bibliometric indicators in the SSH, for they never 
existed in these areas that have modalities and their own circuits of trends and 
specificities. The quantification of impact is an indicator that does not exist in 
the SSH and the simplistic calculation of productivity is reductive as regards 
the knowledge produced. (MEIRINHOS, 2009). This position was shared in a 
letter addressed to the Foundation for Science and Technology [Fundação para a 
Ciência e Tecnologia (FCT)] signed by 65 research centres. 

According to UMUT; SAHINER and TONTA (2006), in 1980 Garfield 
pointed out to the fact that the SSH differ from Sciences in several aspects. 
Indeed, Garfield created the system for WoS in 1979, directed to the ENS 
(NEDERHOF; VAN LEEUWEN; TIJSSEN, 2004)� 
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Contextualization of the study: from teaching to 
research

The present study aims to propose a set of aspects that may contribute to the 
definition of indicators and evaluation criteria of the scientific production,  
envisaging the specificities of areas such as Biotechnology, Law and Arts 
through the study of three academic units of the Portuguese Catholic University 
[Universidade Católica Portuguesa (UCP)], in the Regional Centre of Oporto [ 
Centro Regional do Porto (CRP)]: the School of Technology [Escola Superior 
de Biotecnologia (ESB)], the Escola de Direito (ED) [School of Law] and the 
School of Arts [Escola das Artes (EA)]. In order to contextualise this study, we 
present UCP, in particular CRP, and the academic units and research centres.

UCP is a national university with a unique history and of a religious nature, 
which was a pioneer in some aspects in Portugal. It expanded geographically 
after the creation of the Regional Centres in Lisbon (Headquarters), in Beiras 
(Viseu), in Braga and in Oporto. In the context of rsearch, UCP’s strategy is 
consistent with other similar higher education institutions that invest on the 
creation and promotion of knowledge.

The three academic units of the Oporto Regional Centre were selected for 
this study because they assemble some sought peculiarities by concentrating 
history, tradition and innovation. More than 35 years ago, ED was the first 
teaching unit operating in the CRP and simultaneously, the first to start a Law 
course at Oporto. A few years later, ESB emerged as the pioneer in Portugal. In 
the 90s, CRP became the pioneer once again, with the creation of EA. On the 
other hand, the choice of these areas also included as a criterion the identification 
of two distinct areas between them, and that could portray the SSH and the ENS.

The research component of the ESB is achieved through the existence of 
a research centre: CBQF - Centro de Biotecnologia e Química Fina [Centre of 
Biotechnology and Fine Chemicals]. This is a scientific-technological institution 
with national and international projection, created in 1992 and recognised in 
2004 as one of the 26 State Associated Laboratories by the Foundation for 
Science and Technology [Fundação para a Ciência e a Tecnologia (FCT)]. 
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ED integrates a research centre: “Católica Research Centre for the Future 
of Law” - Centro de Estudos e Investigação em Direito (CEID). The centre 
exists since 2012 in Lisbon, and in the beginning of 2014 it started operating in 
Oporto, gathering teachers and researchers from both centres. CEID is a legal 
research unit of general interest whose mission is to contribute to the innovation 
of the traditional research model in Portugal, relying on team work and from an 
interdisciplinary perspective, and with international dimension. 

The teaching concept of the EA is intimately linked with research, achieved 
in 2004 with the creation of Centro de Investigação em Ciência e Tecnologia das 
Artes (CITAR) [Research Centre in Science and Technology of Arts], recognised 
by FCT� 

Research Method

The core objective established for the present work was the following: to elaborate 
a proposal for draft evaluation criteria and respective indicators for a model of 
evaluation of the scientific production that contemplates the specificities of the 
scientific areas under consideration: Biotechnology, Arts and Law.

In this way, we aim to accomplish a diagnostic analysis, contrasting the 
bibliometric indicators more widely used internationally and the publishing 
characteristics of those areas under study. Only by understanding the scientific 
production in the respective areas will it be possible to refute the evaluation 
model in force and contribute towards a proposal of an adequate evaluation 
model of the scientific output, or a system and complementary indicators to the 
ones currently being enforced� 

As regards the data collection, we opted for the accomplishment of interview 
surveys to leaders and research directors of the scientific areas under examination 
so as to understand why they publish, how they publish, what is published and 
how they disclose it� The data collection through the interview surveys had as 
main goals: identify the main characteristics and publication specificities and 
the objectives of the scientific areas as far as communication and scientific 
dissemination are concerned; identify the publication typologies of the scientific 
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areas and the connotation of quality in the same area; grasp the perception of the 
scientific areas of the quality and recognition concepts within the scope of the 
academic and scientific community and understand the position of the scientific 
and academic community as compared to the evaluation model of the scientific 
production and the application of bibliometric indicators.

The interviews were individual, face-to-face and semi-open, conducted with 
the preparation of a script. Their main targets were the leaders and officers of the 
scientific areas and were performed with the following members: Professor Tim 
Hogg, Director of the CBQF of ESB;  Professor Catarina Oliveira de Carvalho, 
member of the Board of Executives of the Law department, Coordinator of the 
Sistema de Garantia de Qualidade e das Relações Internacionais [System of 
QualityAssurance and of International Relations] of the ED;  Professor Laura 
Castro, Director of the EA and Direction of the Scientific Board of the school.

Some interview surveys were also conducted with the Coordinator of the 
support service to the internal evaluation of the CRP, Sistema de Garantia 
Interna de Qualidade (SIGIQ) [Internal Quality Assurance Service], Dr. Joana 
Cunha e Costa and to the coordinator of a support unit to the cooperation and 
investigation, Unidade para a Excelência na Investigação (UEI) [Unit for the 
Excellence in Investigation], Professor Luís Teixeira, totaling five interviews. 

In order to obtain a mixed and comparative perspetive of the scientific 
areas, a Focus Group session was set, bringing together two researchers of each 
scientific area, in a total of six participants. 

The interviews and the Focus Group session were performed according to 
the availability of the participants between February 21 and 28 and on March 18, 
2014, respectively. The expected length of the interviews was 40 minutes and the 
Focus Group session about 1 hour and 20minutes. The audio of the interviews 
and of the Focus Group was recorded.

Subsequently, we proceeded to the realisation of a protocol of observation on 
the webpages of the Catholic University of Oporto, in the schools and research 
centres of the scientific areas under study regarding the disclosure of the research. 
This information collection, based on the observation of the webpages was solely 
focused on verifying what these scientific areas disclose of their research through 
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this means� In other words, its goal was to understand whether there is disclosure 
of the research activities to society and how that dissemination is done�

Based on the identification of the disclosure channel of the scientific 
production, the last stage of data collection focused on the survey and 
characterisation of the scientific production of the scientific areas of this study: 
the number of publications, types of publication, idiom, types of authorship and 
collaboration� From the data gathered, we conducted a statistical analysis of the 
publications with the Microsoft Office Excel tool. The time span established for 
this collection of publications was 2010 -2013, inclusively. 

Result Analysis: Comparison of the Scientific Areas

The present section is aimed at analysing the data collected in the three areas: 
the interview surveys, the Focus Group Session, the web page analysis, and the 
collection of publications from a comparative perspective.

In the first part of the structure of the interviews, we address the Scientific 
Communication regarding the motivations, objectives and disclosure forms 
used. The data collected in the interview and in the Focus Group are completely 
consistent in the ESB inasmuch as their motivations to communicate are linked 
mainly with the motives of the evaluation of scientific production to obtain 
funding, and they communicate essentially through the scientific publication in 
their own community, namely in the format of scientific articles. ED and EA 
presents motivations which differ slightly from the ones in the interviews and 
in the Focus Group: the EA presents itself as an intrinsic area to the identity 
of Humanities and to interventions in society, and the ED displays a role of 
responsibility in continuously ensuring society’s welfare, from the legal 
standpoint. This information is consistent with the specificities of the SSH found 
in literature review which refer that the target of the publication and disclosure of 
these areas is often society in general or professionals. Nonetheless, in the Focus 
Group session, researchers identify more practical and individual motives, such 
as being known in the community, the construction of the curriculum and career 
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development. From the viewpoint of dissemination, in the EA it was consistent 
that digital format is preferential.

The second part refers to Scientific Publication and focuses on the main 
specificities and characteristics of the studied areas, the criteria used in the 
community towards the recognition of merit, the preferential publishing 
typologies, the type of predominant authorship and the geographical scope of 
the publication. The information collected is uniform in each of the areas.

 The last part of the structure, the Evaluation of Scientific Production also 
obtained common opinions: none of the areas agrees with the application of 
bibliometric indicators in a standardised way� EA and ED refer that their 
specificities should have been taken into account, namely the publishing 
typologies which are more frequent in the areas and not considered in a 
bibliometric evaluation. In spite of not agreeing with an evaluation model of 
scientific production based on bibliometric indicators, ESB does not indicate the 
existence of specificities in the area.

The results of the interviews to SIGIQ and to UEI coincided with the 
information gathered in the interview surveys conducted with the directors and 
leaders of the scientific areas, and in the Focus Group session with the researchers 
of the same areas�

With the completion of the protocol of observation, we may infer that the 
faculties’ webpages are more directed towards teaching than research. Within the 
range of the disclosure of scientific production, we can confirm that all the areas 
somehow disclose their scientific production on the webpages. ESB provides the 
direct connection with their publications in the Repositório Institucional da UCP 
(RI) [Institutional Repository of UCP (IR)] and ED is the only one that releases 
bibliographic lists ordered per year and by type of document and each reference 
contains the link to the respective registration in the IR.

From the analysis of the publications of the scientific areas, we can assess 
the adequacy of application of the studied bibliometric indicators. Although 
ESB considers that the application of bibliometric indicators does not allow, 
single-handedly, the evaluation of the scientific production as regards quality, 
we notice that in this area that is possible because their production corresponds 
to the parameters used in the evaluation model of scientific production. On the 
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other hand, once again we confirm the specificities of the areas of Arts and Law 
which do not enable the usage of these bibliometric indicators, mainly due to the 
fact that their publications are not indexed   to WoS and, in this way, it will not 
be possible to extract the indicators. Actually, their publication typologies and 
their national scope are not considered in databases such as ISI or Scopus and the 
objectives of these areas do not contemplate international promotion. Despite 
the fact that the number of EA’s publications is insufficient for us to come to this 
conclusion, we can consider that this number, by itself, is already an indicator 
of the disparity between the existing characteristics between the scientific areas. 

Proposing of a Model Definition

After data analysis, we may conclude that it is not adequate to use a single 
evaluation model for the scientific production applying it to all scientific areas, 
especially if it is based exclusively on bibliometric indicators. As literature 
review suggests, with the exception of the ESB the areas that were studied 
present specificities in their nature, scope, objectives and types of publication 
which do not coincide with the parameters used in the bibliometric evaluation.

Based on the achieved work we propose the creation of an evaluation 
model of scientific production for each area, whose definition may count on 
the collaboration of the respective scientific community. The structure of the 
model consists of a common component that reflects the universal aspects of 
the traditional research, as far as the publication typologies are concerned and, 
in the case of SSH, it also includes a specific part that takes into account its 
particular specificities. The specific publication typologies were identified in 
the data collection, namely in the interviews to leaders and to managers of the 
scientific areas.

This model should value the qualitative evaluation of the research results 
through access to the digital format of the publications so that a it is possible 
to accomplish peer evaluation. Thereby, the model of evaluation of scientific 
production will be based on quantitative indicators, but also on qualitative ones 
which will translate the quality and creation of relevant knowledge present in 
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the publishing typologies identified, including the specific ones and those of 
national range. The bibliometric indicators may still be applied to all publication 
typologies through the creation of an information system which will be proposed 
further ahead in this paper. The valuation and the weights attributed to the 
criteria, indicators and evaluated items will be defined according to the pratices 
of appreciatoin and scientific recognition of each area.

In order to respond to the needs of the scientific areas studied, we propose 
the creation and definition of other indicators that will somehow allow the 
measurement of the impact of the their research, namely in the relations of their 
activities with industry, economics and society, and how the investments achieved  
at a national level are translated. The definition of these indicators is relevant 
because these three areas collaborate with public or private entities, external 
to the sphere of Teaching and Research, in the advancement and promotion of 
knowledge� The creation of these indicators will enable the assessment of the 
relevance of all the outputs of the scientific activity which will be distributed by 
these indicators�

For the construction of the criteria and indicators, the first step consisted in 
the identification of the dimensions to be contemplated in the evaluation of the 
scientific production: Quality, Impact, Productivity and Communications, and 
Scientific Promotion.
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Image 1 – Identification of the criteria and indicators underpin the definition of the evaluation 
models of the scientific production regarding the quality and impact 

These dimensions will be evaluated on the basis of criteria aimed at assessing 
the creation of new knowledge in primary, secondary and tertiary indicators. In 
the Quality dimension the scientific production will be analysed based on the 
evaluation attributed by the scientific community, with emphasis being placed 
on peer evaluation, in other words, on a qualitative approach. The dimension 
of Impact will reflect the intervention and the results within society, economics 
and industry, particularly in the creation of new knowledge. Productivity will 
lay on a quantitative approach of the scientific production for the evaluation 
of performance and the valuation of the collaborations. The dimension of 
Communication and Scientific Promotion was thus included on the basis of the 
analysis of data collected� It turned out that the target-audiences are different, 
and so are the means of dissemination� Still, the revitalisation and dissemination 
is valued, either for reinforcing the diffusion and the sharing of knowledge, or 
for the generation of new collaborations and partnerships.



100 Sofia Fernandes

Image 2 – Primary, secondary and tertiary indicators of the models of evaluation of the scientific 
production.

The distinction between the scientific areas will be visible in the valuation 
and in the attribution of the weights allocated, which will be done according 
to the respective scientific communities. Quality is evaluated comparatively 
to the scientific production based on peer evaluation and on the valorisation 
of the scientific community, and impact is measured by the usefulness of the 
knowledge produced (results) and for the ability to generate new knowledge 
through primary indicators. Besides the impact on the scientific community and 
on the advancement of knowledge, it is important to consider the impact in fields 
such as economics, industry and society in general, through the secondary and 
tertiary indicators. The criteria to be used evaluate the productivity, the quality 
and the impact closely linked to the scientific community and its practices of 
evaluation and scientific recognition.
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Image 3 – The scientific production in the dimensions of communication  
and scientific propagation.

This image displays the setting of indicators that aim to value the collaboration 
of the scientific areas with entities external to the scientific community. This 
relationship must be analysed from the perspectives of the scientific community 
and dissemination�

At the end of the document we present illustrative images of the result of the 
model defined on the basis of the criteria and indicators presented: Productivity, 
Quality, Impact and Communication/Disclosure.

Final Remarks and Development Perspective

Throughout the development of the work, it was possible to observe the 
complexity of the scientific areas and, in the collection and analysis of the data, 
some limitations came up. This complexity implied a comprehensive colletion of 
data so, four different techniques of data gathering were settled� We would also 
highlight the complexity of the areas, particularly in the case of the Arts. From 
the beginning, this area was considered the most challenging due to its particular 
specificities that stand out in the SSH. On the other hand, in the specific case of 
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CITAR we observe its innovative character in Portugal for it articulates distinct 
areas such as artistic production, and science and technology. 

This work’s contribution is pertinent inasmuch as the evaluation of the 
scientific production is a decisive process in the allocation of resources and funding 
and in the decision taking at strategic levels� The urgency of the evaluation is a 
consequence of the socio-economic context that increasingly needs to improve its 
results and decrease the investment undertaken. On the other hand, the scientific 
areas take into account that the evaluation of the scientific production does not 
consider their specificities, which renders impossible a correct evaluation of 
the research results and still, that the application of quantitative indicators is 
insuffient and reductive. These concerns are found mostly within the scientific 
community. Notwithstanding, the major contribution of this work is to initiate 
a necessary path to define an evaluation model for the scientific production, 
adequate to all the SSH�
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Annexes

Image 4 – Exemplification of the model for the ESB as regards Productivity 
(quantitative indicators).
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Image 5 – Exemplification of the model for the EA as regards Productivity (quantitative 
indicators), using the identification of the specificities in the publication typologies.



107The evaluation of the scientific production in biotechnology, law and arts...

Figura 6 – Exemplification of the model for the ED regarding Productivity (quantitative 
indicators), by making use of the identification of the specificities in the publication typologies.
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Image 7 – Exemplification of the common model within the scope of Quality  
(primary indicators).
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Image 8 – The dimension of the Impact in the common model  
(secondary and tertiary indicators).
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Image 9 – The section of the Scientific Communication and Dissemination of the model 
(common).
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Predatory publishers and 
open access models
Anabela Gradim

The editing and publishing of science has evolved in a volatile manner over the 
past few years. The exponential growth of science, of the number of scientists and 
of the amount of publications was accompanied by new challenges concerning 
the current publication models and the business models that feed them.

This paper aims to discuss the thriving business of predatory editing and 
publishing; observe its growth levels; integrate the phenomenon in the classic 
model of academic publishing; assess the impact of digital technology on this 
classic model, particularly the open access movement; examine the convergence 
of factors that culminated in a favourable environment for predatory publishers; 
understand its business model and identify the usual tell-tale signs; and debate 
the consequences of this phenomenon for science and for open access.

The crisis of the classic publishing paradigm

The classic paradigm, according to which publishing houses offset costs to the 
readers, the libraries that subscribe their journals and the audiences that buy 
their books, has been subverted by the exponential growth of the number of 
publications and the costs associated with them.

The price rise of scholarly journals is a very serious problem, now referred 
to as ‘serials crisis’. According to data from the North-American Association 
of Research Libraries (ARL), between 1986 and 2011 the amount spent by its 
associates on scholarly journals increased by 402%, whereas the unitary cost of 
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monographs went up 99%. Book costs increased by 71% but the actual number 
of books bought was only 10% higher.1

During the 1960s, Solla Price proved that science and its publications are 
characterised by an exponential growth model. This means that, in addition 
to a price increase significantly above inflation, more and more products are 
arriving on the market, which seems rather contradictory as it does not fit into 
the traditional model of supply and demand. 

The first lecture of Little Science, Big Science (Price, 1963) is concerned with 
the volume of science; the second with the distribution speed of its molecules 
(papers); the third with the way they interact with each other (citations); and 
the fourth with their social and political properties. If we take a sufficiently vast 
segment of science and measure it, we will find that its normal mode of growth 
is exponential, i.e. science grows by multiplying itself by a fixed amount in equal 
periods of time.  

Price suggests that the exponential growth of science could be the fundamental 
law underlying its development and, based on it, draws three conclusions: a) the 
law is valid for long periods of time and can be demonstrated without difficulty for 
three or more centuries; b) the growth of science is surprisingly fast, irrespective 
of how we measure it; c) the best way of presenting exponential growth is to 
determine the period of time required for it to double. Price concludes that for 
science, whether we are measuring labour force or publications, they double 
every 10 to 15 years�

The exponential growth of science means that it doubles every 10 to 15 
years. That period will be of 10 years if we rely on somewhat lax criteria; of 
15 years if we only accept high-quality work; and of 20 years if we exclude all 
but outstanding scientific work. A 15-year doubling period over three centuries 
corresponds to an increase of 20 cubed or to a factor of a million, says Price. 

Naturally all exponential growth must stop at some point because it tends to 
infinity. Since terrestrial phenomena are finite, the consequences of not stopping 
would lead us to absurdity (in the case of scientific manpower, if the number of 

1) Source: American Research Libraries: http://www.arl.org/storage/documents/monograph-
serial-costs.pdf
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scientists were to double every 15 years, we would soon reach a stage where 
scientists would outnumber the population of Earth because the latter does not 
grow at the same rate)� 

Price’s conclusion is that all exponential growth translates into a logistic 
curve, limited both at the bottom and at the top. The evolution of science takes 
place during a period of pure exponential growth, which starts to dwindle over the 
span of one generation, followed by either violent fluctuations or a step towards 
a new rise� Price believes that the current state of Big Science is precisely the 
state at which the curve will begin to reflect violent oscillations or a new rise (if 
radically new changes are introduced that trigger this rise)�

It should be noted that today’s academic culture, which endorses scientific 
publishing at any cost (‘publish or perish’) and quantity at the expense of quality 
(‘salami slicing’) is another crucial factor for the expansion of the predatory 
business model.  This environment was a breeding ground for opportunities. 
These, in turn, were also the consequence of factors unrelated to the traditional 
publishing model and intrinsic to the academy, particularly the ever-increasing 
pressure to publish research results and their weight in individual and collective 
assessment, as well as in the attraction of grants and research funding� 

Living off Open Access

A further factor contributing to the prosperity of predatory publishers is the 
public’s growing intolerance of the paradox that feeds the traditional scientific 
publication industry: the results of the research conducted by the scientists of 
countries with access to public funding are given to the publishers free of charge, 
and these will then resell it to the scientific community, thereby attracting even 
more public resources.    

This explains why the European Commission2 policies are becoming more 
and more inclined towards open access publication, promoting it among projects 

2) . “The global shift towards giving free online access (open access) to the results of publicly-
funded research (publications and data) has been a core strategy in the European Commission to 
improve knowledge circulation and thus innovation. It is illustrated in particular by the general 
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funded by Horizon 20203� In the United States in 2013, the Obama administration 
adopted a memorandum stating that publications resulting from publicly-funded 
research should become available via open access one year after being published4�

The open access movement was driven by the new digital publishing 
technologies along with enhanced storage and dissemination capabilities, but 
it also developed as a response to the tensions within the traditional publishing 
model, therefore playing a political role as well. The expression means free and 
unrestricted access to scientific publications (Bailey: 2010; Suber: 2012), as set 
forth in the 2002 Budapest Open Access Initiative Declaration: “free availability 
on the public internet, permitting any users to read, download, copy, distribute, 
print, search, or link to the full texts of these articles, crawl them for indexing, 
pass them as data to software, or use them for any other lawful purpose, without 
financial, legal, or technical barriers other than those inseparable from gaining 
access to the internet itself.  The only constraint on reproduction and distribution, 
and the only role for copyright in this domain, should be to give authors control 
over the integrity of their work and the right to be properly acknowledged and 
cited” (BOAI: 2002).

Peter Suber named some open access-related concepts, including the 
definitions of Gratis OA (lack of price barriers for reader access); Libre OA 
(partial or full removal of copyright barriers); Green OA (self-archiving in 
institutional repositories); and Gold OA (the publisher creates the final form of 
the article, rendering it freely available; under this model, the author is in many 
cases responsible for the processing fees that cover publication costs).

It was Gold Open Access - paid for by the authors or institutions they 
represent so that readers can have free access to content - that created a business 
opportunity for the typical predatory publisher.  

principle for open access to scientific publications in Horizon 2020 and the pilot for research data”.
http://ec.europa.eu/research/swafs/index.cfm?pg=policy&lib=science
3)  . “...following Horizon 2020’s open access policy, beneficiaries must ensure that peer-reviewed 
scientific publications resulting from Horizon 2020 funding are deposited in repositories and made 
open access i.e. free of charge online access for the user”, p.12.
4) . Memorandum by John Holdren, director of the White House Office of Science and Technology 
Policy, instructing federal agencies tocreate plans to implement the new policy: https://www.
whitehouse.gov/sites/default/files/microsites/ostp/ostp_public_access_memo_2013.pdf
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Predatory publishing business models

This complex combination of factors created favourable conditions for the 
emergence of a parasitic industry, which experienced an extraordinary advance 
in recent years. We are referring to predatory editing and publishing, which 
may take the form of either ‘publishing houses’ that manage a vast but rather 
undifferentiated ‘fleet’ of journals or of standalone journals.

The various schemes operating in the market live off Golden OA and bear 
in common the charging of processing fees. That is the rationale behind their 
business model in terms of profitability. As for the presentation and working 
mode, they may range from journals with little or no editorial quality to clones of 
legitimate journals, including peer-review simulation and non-existing or even 
forged editorial boards using the names of scientists without their knowledge� 
One of the gravest threats, and also the most recent, is journal hijacking, either 
through abusive control of the original website or through the creation of 
webpages that emulate the legitimate journal both in terms of graphic design and 
content, boasting indexes and impact factors that do exist - and can be checked 
by any authors who wish to submit a manuscript - but that simply do not belong 
to them� 

The numbers of publishers suspected of being predatory, feeding ‘journal 
fleets’ and standalone journals are striking and they are growing at an alarming 
rate.  Jeffrey Beall, the professor at the University of Colorado who in 2011 
began to circulate a short list of seeming predatory publishers (Beall’s List)5, has 
long been unable to use that adjective: in 2011 there were 18; the next year, 23; 
in 2013, 225; in 2014, 477; and in 2015 the total amounted to 693. 

5) � Scholarly Open Access – Crtical Analysis of Scholarly Open Access-Publishing is the 
somewhat controversial blog where Beall keeps his observatory of questionable publishers and 
publications: http://scholarlyoa.com/
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The situation is similar for standalone journals: in 2013 there were 126; in 
2014, 303; and in 2015, the number reached 507. This is a brand new sector, 
which is expanding rapidly. 

In 2014 Beall started two new lists: Misleading Metrics, with 26 entries that 
year; and Hijacked Journals, with 30 victims, among which feature a respectable 
Portuguese journal and a respectable Brazilian journal.
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This is a very serious problem that, due to the transnational character of 
its agents, makes it difficult to envisage how it may be regulated or stopped. 
At present, this tendency is showing no signs of a slowdown. Fundamentally it 
undermines the credibility of open access, a model from which citizens, science 
and scientists stand to benefit a great deal, particularly those in the developing 
countries, where library budgets, even in national consortia, can only with 
difficulty compete with the ‘serials crisis’. This lack of credibility is in fact often 
used as an argument against the open access movement by the advocates of the 
traditional scientific publication industry. 

Ten tell-tale signs of a predatory scheme

Now that we have looked at the business models that feeds predatory publishing, 
its consequences for science, for the academy and for the researchers that 
wind up entangled in their web, it is now time to look at some typical features 
that should be taken as serious warning signs when dealing with a potential 
predatory publisher. It is true that not all authors who publish in such journals 
do it innocently but among the authors who contribute to enlarge this market 
many do so for lack of experience or prudence and for not having recognised the 
signs of the predatory publisher in a timely manner. As claimed by Beall, who 
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posted in his blog a list of criteria for publisher assessment (2015), “scientific 
literacy must include the ability to recognize publishing fraud” (2012). There are 
multiple warning signs that should make an author cautious:

1st) There is a very clear difference between a Call for Papers and Spamming 
for articles or monographs. In the case of spam, the publishers scout conference 
programmes and proceedings for authors and articles, offering to publish a 
specific paper, which they often shower with pompous praise, in the style of the 
vanity press.  A serious scholarly journal will typically refrain from that kind of 
approach because it does not need it. 

2nd) Call for Papers: sometimes the message is not addressed to an individual; 
instead it is issued as a generic call for papers. Therein lies the problem: it is 
too generic. Whenever a topic or scientific field is not clearly stated and the 
message appears general, most likely the journal is only trying to attract as many 
unsuspecting authors as possible.

3rd) “We will get back to you on your submission in a week”�  No serious, 
credible peer-review, conducted with a minimum of quality standards, operates 
under such suspiciously short deadlines, as is known to all involved in paper 
revision� Such claims are bound to be bogus�

4th) Analyse the editorial board: is it too short? Too long? Are there too many 
contacts and institutional affiliations? Is it focused on a single nationality? Does 
it comprise scientists reputed in their field (if there is at least one, see item 2)? If 
so, have any of them published at least once in the journal?

5th) Does the journal have a clear institutional affiliation? Is it linked to a 
university or a recognisable and actual research centre? Can that be checked? 
Predatory publishers are endowed with a remarkable onomastic creativity when 
it comes to concocting names that simultaneously have an air of seriousness and 
scientificity and hint at connections with the European or Anglo-Saxon world, as 
can be concluded from a quick glance at Beall’s list�6

6) . Examples taken at random form the list of standalone journals, seeking to illustrate 
generic or ‘frankenstein’ titles: “Academic Exchange Quarterly; Academic Research 
Reviews; Academy of Contemporary Research Journal; Acta  de Gerencia Ciencia; 
Acta Advances in Agricultural Sciences; Acta Medica International; Advances in 
Forestry Letter; American Based Research Journal; American International Journal of 
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6th) Even if it is not indexed, is the journal listed under respectable repositories 
such as DOAJ, Latíndex, Redalyc, Dialnet or others of the kind?

7th) Does the journal or publisher claim to have its headquarters in the 
United States but publishers and authors clearly have different origins?  Is the 
address a P.O Box? Check the address and contacts listed. Quite often they are 
fake addresses in the USA or Canada, which are actually of other companies or 
private homes. Does the publisher try to conceal its geographic origin?

8th) Does the journal have a clearly identified scientific field? Broad scope 
journals that are too interdisciplinary or that combine fairly distant academic 
disciplines (‘frankenstein’: e.g. Global Journal of Engineering Science and 
Research Management) should be regarded with suspicion. 

9th) Analyse the content of previous issues, which should be easily accessible. 
If not, then that is rather suspicious for an open access publisher, right?  Are 
the texts very heterogeneous? Do they belong to one scientific area or, quite 
the contrary, they do not seem to have an identity altogether and feel like 
patchwork? Do they concentrate on a single nationality or feature mostly authors 
from developing countries?

10th) Appraise the website. Does it look professional or, quite the opposite, 
very amateur? Is it easy to navigate? Does it have a transparent editorial policy, 
with instructions for authors, guidelines for submission, a statement of ethical 

Contemporary Research; American International Journal of Contemporary Scientific 
Research; American Journal of Advances in Medical Science; American Journal of 
Engineering Research; American Journal of Scientific Research; American Journal of 
Social issues and Humanities; American Research Journal; American Research Thoughts; 
British Journal of Interdisciplinary Studies; British Journal of Science; Bulletin of 
Applied and Research Science ; Canadian Journal of Pure and Applied Sciences; 
Canadian Scientific Journal; Computer Science Chronicle; Computer Science Journal; 
The Criterion: An International Journal in English; Current Trends in Technology and 
Sciences; European Academic Research; European International Journal of Science 
and Humanities; European Journal of Academic Essays; European Journal of Scientific 
Research; European Scientific Journal; Galaxy: International Multidisciplinary Research 
Journal; Global Journal of Advanced Research; Global Journal of Animal Scientific 
Research; Global Journal of Engineering Science and Research Management; Golden 
Research Thoughts; Integrated Journal of British; International Journal for Scientific 
Research & Development; International Journal of Advance Research, Ideas and 
Innovations in Technology”, etc, etc, etc. In: http://scholarlyoa.com/individual-journals/
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principles, information on the peer-review process and does it say whether any 
costs apply? Make sure you are perfectly clear on the publication conditions 
before you submit anything�  The internet is rife with stories of authors who have 
been billed for the unauthorised publication of their texts.

Finally it should be noted that no predatory publisher or journal admits 
to conducting business of that nature. And also, there are perfectly legitimate 
journals, with editorial patterns that are not yet sufficiently mature, which may 
fall into this category� 

Consequences of predatory publishing

Owing to its sustained growth and transnational nature, predatory publishing in 
all its formats is a serious problem and one that is difficult to control, bearing a 
negative impact on science and on the open access model. 

It is a crisis that brings the open access model and movement into disrepute. 
The scientific community, especially in the developing countries that due to 
their reduced size are unable to compete with the growing prices of scientific 
bibliography, has much to gain from a model that allows for equal access to on-
going scientific dialogue in the various branches of knowledge.  

Another negative consequence of predatory publishing is the amount of 
worthless information that gets published (i.e. ‘junk science’), thus delaying 
scientific progress. To better grasp the scale of the problem, let us consider that 
in 2014 the publishers Springer and IEEE - Institute of Electrical and Electronic 
Engineers withdrew 120 papers published in more than 30 proceedings from 
conferences held between 2008 and 2013 as these were fake scientific papers 
automatically generated by SciGen,7 a programme designed by three MIT 
students to generate computer science research papers (Noorden, 2014). Similar 
versions exist for the fields of Mathematics and Physics . 

Ultimately, the Bohannon hoax (2013) concerning open access medicine 
related journals called into question not only the peer-review model, but also 

7) . http://pdos.csail.mit.edu/scigen/
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open access itself. Over 10 months, Bohannon submitted 304 versions of a fake 
biology paper to open access journals in the field. More than half accepted it for 
publication even though it “contained crucial flaws that any person with a basic 
knowledge of chemistry would be able to detect”� However, for all his merits, 
Bohannon did not submit the same paper to subscription journals, hence we 
cannot jump to any conclusions by comparing open and paid access based on 
this study alone� 8

The present crisis of predatory publishing makes it all the more necessary 
to have a rigorous and credible indexing process such as the one conducted 
by companies like Thomson. Nevertheless, in the field of measurement and 
assessment, we are faced with a kind of Darwinian race, where the measured 
object adapts as well as possible to the measurer.  And not even the Web of Science 
is immune, regularly banning journals that increase their impact factor through 
questionable practices, through self-citation or citation cartels (Davis, 2012). 
Other ‘adaptive’ strategies include coercive citation or ‘honorary authorship’, 
which are now taking place at a global scale, as shown by the studies of Wilhite 
and Fong�

None of these problems cancel the need or the legitimacy of the Gold Open 
Access model, whose journals have been increasing in the WoS and Scopus 
databases, with studies that suggest advantages for citation index and impact.  
The big international publishers are also adhering to the model, which is to be 
applied to the book sector as well. Defending open access as a scientific and 
political choice is to make science democratic.
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OpenAIRE and the communication 
of science: the Open Access 
infrastructure for research in Europe
Pedro Príncipe

The expansion of Open Access and the requirements 
of the funders of science

The beginning of the 20th century sets the expansion of the Open Access movement 
to scientific knowledge which promotes the purpose of making that knowledge 
available to all who wish and can use, apply or build upon it. As foreboded 
by the declaration of Budapest – an initiative that brought together researchers 
and authorities responsible for universities and other research institutions – and 
which was reasserted 10 years after the beginning of this initiative1, “by Open 
Access [to scientific peer-reviewed literature], we mean its free  availability on 
the Internet, enabling any user to read, download, copy, distribute, print, research 
or reference the integral text of those articles, collect them for indexation, 
introduce them as data in software, or use them for any other legal aim without 
financial, legal or technical barriers that are not inseparable of the access itself 
to the Internet�” 

In the last years, the politicians and institutional heads of the European 
Union (EU) have reinforced the discourse that access to scientific information 
is essential to the development of investigation in the European space. In this 
context, the European Commission (EC) has developed an increasing number of 

1) Ten years after the Budapest Open Access Initiative – establishing Open Access as the pattern 
(2012). http://www.opensocietyfoundations.org/openaccess/boai-10-recommendations 
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initiatives and projects aiming to ensure that the results of the research funded 
by the EU citizen may be made available in open access. The initiatives with 
greater prevalence were the directives of the European Research Council for the 
Open Access and the Pilot-Project of the Open Access of the 7th PQ2 launched 
by the EC in 2008, culminating with the publication of the recommendations 
of the Member States, in June 2012, “about the access to scientific information 
and its preservation”3, where the EC recommended the development of national 
policies in order to make available in open-access the research resulting from 
public funding and to the science funders and institutions, the development of 
their own policies, coordinated at national and European level.

Founded on projects that were accomplished in the meantime, as is the 
case of the OpenAIRE and OpenAIREplus projects which created and develop 
the infrastructure of Open Access for research in Europe, the EC ended up by 
defining in December 2003, within the scope of the ‘programa-quadro horizonte 
2020’ [Framework-Programme Horizon 2020], the open access as standard 
practice of dissemination of the research resulting from public funding of the 
EU. The model of agreement of the ‘Horizonte 2020’4, complemented by the 
Open Access guidelines for the respective programme5, establish that “each 
beneficiary should ensure Open Access to all scientific publications with peer-
review referring to results of projects”, depositing a machine readable copy of the 
published version, or of the final peer-reviewed version accepted for publication, 
in a digital repository of scientific publications.

Framed in this ample movement and in line with the recommendations of 
the EC from June 2012 and the requisites of Open Access in the ‘Horizonte 

2) Pilot project Open Access of the 7º PQ (2008). http://www.openaire.eu/en/component/
attachments/download/4�html 
3) Recommendation on access to and preservation of scientific information (2012). http://
ec.europa.eu/research/science-society/document_library/pdf_06/recommendation-access-and-
preservation-scientific-information_en.pdf
4) Horizon 2020 – Multi-beneficiary General Model Grant Agreement, Version 1.0, December 
11, 2013. http://ec.europa.eu/research/participants/data/ref/h2020/mga/gga/h2020-mga-gga-
multi_en.pdf
5) Guidelines on Open Access to Scientific Publications and Research Data in Horizon 2020 
(2013). http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/
h2020-hi-oa-pilot-guide_en.pdf
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2020’, FCT [Foundation for Science and Technology] adopted in May 2014 
the “policies about Open Access to Scientific Publications and the provision of 
data resulting from I&D funded projects”6. The requirement policy and release 
in Open Access of the scientific publications applies to the results of the I&D 
projects, total or the partially funded by FCT, under tenders opened from May 5, 
2014 which would require that the researchers make their scientific publications 
available in a repository of the RCAAP network in open access as soon as 
possible, and also encouraging the researchers to make available their previous 
scientific publications. Additionally on May 5, the policy that encourages the 
release of scientific data and of other results of the research funded by FCT also 
came into force�

The Open Access infrastructure for research in 
Europe: OpenAIRE

The Open Access infrastructure for research in Europe7, resulting from 
the OpenAIRE and OpenAIREplus projects, and now maintained with the 
OpenAIRE2020, is a system of scientific information devised to manage 
scientific publications and information associated by means of a network of 
repositories, aggregating publications in Open Access and interconnecting them 
with the funding information and the sets of scientific data. It provides services 
of aggregation of information, monitoring and statistics, technical directives and 
support to researchers, science managers, project coordinators, administrators of 
repositories and science communicators. OpenAIRE will be the key service to 
support the accomplishment of the Open Access mandate for ‘Horizonte 2020’. 

Initially, the OpenAIRE project (2009 to 2012) aimed to support and promote 
the adoption of the Open Access European policies, namely the guidelines for 
the Open Access of the Scientific Council of ERC and the Open Access pilot-
project of the European Commission. Seen in these terms, the infrastructure 

6) https://www.fct.pt/documentos/PoliticaAcessoAberto_Publicacoes.pdf
7) http://www.openaire.eu
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to support researchers was established with the implementation of the Open 
Access directions, providing an extensive European Helpdesk system based on a 
distributed network of national and regional contact points in 27 countries of the 
European Union, and making available the electronic infrastructure for the web 
of repositories of scientific information via the OpenAIRE gateway. 

In order to provide continuity and expand the infrastructure engendered in 
the context of the OpenAIRE network, the OpenAIREplus project (2012-2014) 
was created. The infrastructure was expanded and the net of countries rose from 
27 to 32 national contact points, and hence the net of repositories and services. 
The process of amplification of its mission to implement the European Union 
Open Access policies is currently under way.

We can conclude that this infrastructure has been completely operational 
since December 2012, and its information is accessible not only through the 
OpenAIRE web Portal – www.openaire.eu, but also in a programmatic way via 
API OpenAIRE. 

The OpenAIRE network accepts and gathers in its information infrastructure, 
the following results of scientific research:

• All the publications in Open Access aggregated from a varied set of 
institutional or disciplinary repositories, national or aggregative portals and 
electronic journals in Europe.
• OpenAIRE will actively look for adequate content in Open Access of 
non-European repositories.
• Whenever possible, the aggregated content must be related with the 
information of programmes and financiers’ projects in order to help gauge 
the impact of funding.
• Content in closed or restricted access will only be accepted when linked 
to funding from the EC or any other national or international financier that is 
a partner of OpenAIRE.
• Sets of scientific data resulting from a funded research and which are 
duly identified with a project will also be aggregated, and/or the set of data 
is linked to a publication represented in the OpenAIRE information space.



131OpenAIRE and the communication of science: the Open Access...

OpenAIRE will be the key service to support the achievement of the Open 
Access mandate for the ‘Horizonte 2020’. In view of that, a new project has 
already been approved – OpenAIRE 2020 – which will run for 42 months, 
starting in January 2015, and which will continue and expand the scientific 
communication infrastructure of OpenAIRE. 

Services devised to support communication and Open 
Science in Europe

The OpenAIRE initiative aims to be the vital technical infrastructure to assemble 
and interconnect the contents on a large scale of the scientific research results all 
over Europe. The OpenAIRE2020 project will create services and information 
flows on the basis of the valuable content of the literature repositories and 
scientific data. This will enable an interoperable network of institutional and 
thematic repositories (through the adoption of common directives) and the easy 
deposit in a common repository (via Zenodo repository 8)�

The OpenAIRE2020 project will support the monitoring of the research 
results within the scope of H2020 and it will be an essential infrastructure to 
report the scientific publications of the H2020 projects, since it will be engaged 
to the information systems of the EC. The pilot-project of scientific data of the 
EC will be supported through the promotion at European level of the best data 
management of research practices and of the Zenodo repository that will provide 
data storage services. Other activities of the project include: the cooperation 
with national funders to reinforce the services of analysis of the research 
infrastructures; a pilot for the golden Open Access and the processing taxes 
of the articles (APC); new methods of evaluation and scientific publication; a 
study and a pilot about the scientific indicators related to Open Access; juridical 
studies to investigate privacy issues of the relevant data for the pilot of open data 
of the EC; and international alignment with webs of similar repositories

8) Repository that results from OpenAIRE jointly with CERN: www.zenodo.org
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The infrastructure makes available a diversified set of services to the 
different partners of the initiative, such as: tools for project coordinators, so they 
can automatically elaborate listings of publications and reports, applications for 
researchers and authors so they can proceed to the identification of publications 
with funded projects, web services for managers of repositories and a system 
of scientific information to enable them to validate and test the compatibility 
of their data in the infrastructure, statistic information about the results of the 
published results of the projects.  

The OpenAIRE infrastructure also spares other added value services such 
as integrated services of information breakthroughs, interconnection of data, 
publications and financing programmes and still, added possibilities to create 
enhanced scientific publications.

Other science funders with national and transnational range are also 
beneficiaries of the results of the OpenAIRE infrastructure. The developments 
accomplished in the context of services and tools geared toward the 
implementation of the EC Open Access policies in the framework of ‘Horizonte 
2020’ and previously of the 7th PQ, may be directed and accomplished by 
other financiers, as was indeed tested within the OpenAIREplus project for the 
Wellcome Trust foundation. These developments mean that the identification 
services of the projects associated with publications and data, as well as the 
statistical tools and the monitoring of the scientific production as a result of 
funded projects can be reconfigured to the needs of other funders at the national 
or internationals levels, and thus contribute to a better and greater development 
of Open Access worldwide.

As a result of this service, a pilot work has already been developed which 
enables the identification of the publications deposited in repositories of 
Portuguese institutions resulting from funded projects within the scope of FCT. 
The results of this work and the OpenAIRE tools will be of great relevance for 
the integrated system of information management which will be foundation to 
the monitoring of FCT’s Open Access policy.  

Combining the potential of the OpenAIRE network, either from the net 
of repositories, or from the human network of national secretariats, with the 
technical capacities of the integrated system of scientific information, the 
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OpenAIRE2020 will develop the necessary studies and procedures in order to 
establish itself as a legal entity so as to ensure, with reliability and continuity, the 
necessary support to all the beneficiaries of this infrastructure in the framework 
of the European Union.

University of Minho, through its Documentation Services (SDUM) is the 
Portuguese institution that integrates the OpenAIRE initiative from its very start, 
accumulating the functions of the National Secretariat for the Open Access in 
Portugal, under the coordination of the National Secretariats of the countries 
of the southern region of Europe. Being part of the core coordination group of 
OpenAIRE, SDUM also take on the responsibility of coordinating the information 
and support services area, the helpdesk and the technical directives for the 
interoperability, contributing evenly in other work areas such as promotion, 
international alignment and statistic indicators�
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I know you know I quote: a strategic 
vision of publications in science
João Fernando Ferreira Gonçalves

Introduction

The economy of the academic product has undergone a deep metamorphosis. 
This metamorphosis occurred mainly at the level of value assessment. Electrical 
speed penetrates the most robust institutions of our society and the changes that 
germinated in industry now extend to the remaining sectors of our daily lives� 
“The new electrical technology nowadays prolongs the instantaneous processing 
of knowledge through the type of interrelationship which is proper to our central 
nervous system” (McLuhan, 2008, p. 352). Globalisation and computerisation 
converge to create a corpus/body of unified knowledge in constant evolution to 
an almost viral pace, accessible to the electrical speed of the neural impulses. 

The operationalisation of this neural network of the human knowledge 
demanded answers to two questions emerging from its complexity were. The first 
is related to the ranking of this knowledge, how to distinguish the encephalon of 
the nervous plexus? What guides the development of the academic work? The 
second question relates to the self-consciousness of this system, in other words, 
how is a vast and complex body capable of mobilising and operationalising 
knowledge? In order to answer these questions, regulatory authorities, funding 
bodies, certification mechanisms, recognition systems and credit transfer, and 
handbooks on quality, among others� Amidst all these mechanisms, some more 
recent and developed than others, we will focus on the phenomenon of the 
citation indexes� 

What we propose to accomplish in this brief reflection is to provide a study 
of the citation indexes as a signalling system, particularly in the field of social 
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sciences� Signalling here is not considered under the view of the communication 
theories, but is applied on the basis of the work of Spence (1973), from 
a perspective of the theory of game theory model. We will apply the model 
developed for the world of work by Spence to the academic world, assessing 
whether the conditions the author identified for the implementation of a 
signalling mechanism are achieved in the citation indexes� On this basis, we will 
identify the virtues and fallacies of the system signalling the relevant differences 
between their application in the ‘hard’ sciences and in the social sciences and 
their penchant to induce a thematic concentration.

Impacts and Signs

Facing the issue of resource management, of transparency and of acknowledgment 
of merit in the Academia, it has become necessary to adopt a signalling system, 
that is, a criterion to distinguish between the good and the bad specialists that can 
be easily understood by non-specialists and specialists from other areas. Among 
the various possible criteria, impact ended up by asserting itself as the main 
indicator of the value of an academic product. In this context we will explain the 
conceptual framework adopted by Spence (1973) and how it may be adopted to 
critically evaluate the impact indexes.

Making use of the game theory, Spence (1973) places the job market at the 
centre of his reflexion. The author explains that hiring someone is frequently 
the same as playing the lottery, that is, there is no way of predicting whether 
the result of our investment will be positive or negative. This characteristic 
can be summarised by the concept of uncertainty, and Spence’s work (1973) 
focuses on the information exchanges that define the contours  of this situation 
of uncertainty� “From one point of view, then, signals and indices are to be 
regarded as parameters in shifting conditional probability distributions that 
define an employer’s beliefs” (Spence, 1973, p. 358). 

Dissecting these signalling games up to their structural form, we will always 
have a minimum of two players: a sender and a receiver. The sender belongs to a 
type t and has available a series of messages, or strategies that he/she may send 
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(m1, m2, m3, …, mj). The receiver may observe the message but not the type of the 
sender. After that, the receiver chooses an action amidst various possibilities (a1, 
a2, a3, …, ak). What each player draws from this interaction depends on the type 
of sender, on the message that was sent and on the receiver’s action (Gibbons, 
1992, p. 183). The core of this issue lies on the receiver’s capacity to be able to 
assess the type of the sender on the basis of the sent message.

Taking into account the framework exposed above, it will not be difficult 
to find these situations of uncertainty in the academic world, especially when 
it is necessary to make decisions about academic products that do not fall 
under our area of specialisation. Hence, in a transnational and transdisciplinary 
academic context uncertainty increases exponentially, regarding a market which 
particularly in the Social Sciences was still very focused on institutions and on 
specific trends and schools of thought, localised, and often autonomous. It is this 
contingency that enables the emergence of situations as is the Sokal case�

What we would like to address in this essay are thereby the signals, i�e�, the 
messages that the senders forward to reveal their type to the receivers. One of 
Spence’s (1973) most central concepts for this reflexion is the cost of signalling. 
Seeing that the signals can be chosen or manipulated by the individual, this 
choice implies a certain cost which is an integral part of the efficacy of the signal 
as such. For example, the conclusion that a degree implies a certain cost to the 
individual, which isn’t merely a monetary cost as far as fees are concerned and 
school equipment, but an investment in terms of workload and intellectual effort 
among other intangible factors�

Using the signalling cost as a basic concept, Spence (1973, p. 358) makes 
a critical assumption: “It is not difficult to see that a signal will not effectively 
distinguish one applicant from another, unless the costs of signalling are 
negatively correlated with productive capability.” In other words, if the 
signalling costs, for a certain signal are the same for all candidates, that signal 
becomes ineffective to reveal the type of sender. Coming back to our example of 
the hiring process of a university lecturer, if the signal ‘publish a monography’ 
entails the same cost to all the participants, it is impossible to differentiate the 
good from the bad lecturers, based on this signal� All candidates could make the 
same investment in terms of effort to publish a book and this would not be a 
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clear indicator of their academic competence or of their ability to teach. In order 
for this signal to be effective, the ‘good’ scholars must have greater facility in 
publishing a book than the ‘bad’ scholars/scholars.

The traditional signals

Our first question demands/requires a brief analysis of the right of entry and 
to rise in the academic career according to traditional mechanisms. In the first 
place, it is relevant to mention that whatever the mechanisms under analysis, 
it is the agents of science themselves who determine the structure of the field 
that determines them (Bourdieu, 2004, p.33). Any study about the signals and 
legitimation mechanisms is a study of the way in which the scientific capital is 
distributed, being that this scientific capital is purely and simply the product of 
the recognition of the competitors (Bourdieu, 2004, p. 55). Thereby, the scientific 
capital of a scholar is determined by his/her peers.

In the insular stage of the academic community, the recognition was obtained 
by making the academic product known, i.e. by giving it visibility in front of 
their peers. The latter which could be a text, a conference, a lesson or a patent, 
among others, would then be given due recognition according to its the value�  
Thus, recognition was attributed in a direct way by the peers to the specialist.

What is then the ideal mechanism to distribute scientific capital among 
academics or, to use the language of the game theory, what is the balance of 
our game of academic signalling? It is worth highlighting that there are two 
extremes of balance in the signalling games, in other words, stable situations 
in which none of the players has an incentive to alter his/her strategy: share 
balances and separation balances. The share balances occur when all the senders 
choose the same message, regardless of its type. The phenomenon of peer-review 
publications tends toward this extreme and is thus ineffective to distinguish 
individuals�

The separation balance happens when different types choose different 
messages, and so the chosen messages are effective in distinguishing the type 
of sender. This balance is reached when there is a perfect negative correlation 
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between the signalling costs and the scientific capital. If the distribution of 
the scientific capital depends exclusively on peer appraisal, what needs to 
be developed is a mechanism that is able to ensure that the works with more 
recognition have a signalling cost which is proportionally inferior. The answer 
to find this balance may be in the citation indexes.

The application of the citation indexes for science and the bases for the 
implementation of these systems were established by Eugene Garfield (1955), 
in an article in which the author describes how the citation indexes work and 
develops the impact factor concept. The citation indexes are built by establishing 
a relation between the cited works and the referring works� The underlying logic 
is that the most cited articles are those that have greater relevance in the context 
analysed and that which, through the analysis of these citation indicators, we can 
reach a value for the impact factor of a certain publication. “This would clearly 
be particularly useful in historical research, when one is trying to evaluate the 
significance of a particular work and its impact on the literature and thinking 
of the period. Such an “impact factor” may be much more indicative than an 
absolute count of the number of a scientist’s publications” (Garfield, 1955, p. 
109)�

Being citation one of the forms of acknowledgment by one’s peers, the 
indexation of citations seems to be an almost perfect signalling mechanism. In the 
first place, it limits the ability to recognise those that have the required scientific 
capital, since only those who publish may cite. Secondly, the fact that the citation 
of an integral part of the academic work, discourages underground practices 
of manipulation of recognition, seen that the formal processes of recognition 
become transparent and detectable. In theory, therefore, the s citation indexation 
system constitutes itself as a separation balance, that is, it is an effective way of 
distinguishing types based academic acknowledgment. However, as we will see, 
the practical implementation of this mechanism misrepresents its efficacy.

The first great limitation of the citation indexes is the centralisation in the 
Anglophone world of the two most recognised indexes. (Scopus  and Web of 
Science ). Independently of the area of studies, this distorted geography implies 
necessarily an increase in the signalling cost for those who do not write English 
fluently, either through learning the language, or through costs of translating 
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a text� This contamination of the signalling costs becomes even more marked 
in the area of Social and Human Sciences, in which this skewing is not only 
linguistic but also thematic, since themes of local and national relevance may be 
more difficult to publish in Anglophone journals. Therefore, taking into account 
all the elements of the universal academy as potential transmitters, the citation 
indexes do not reveal the type of academic merit, but a hybrid mixture between 
the merit of work and the eloquence in the English language�

The second bias of this indexation system concerns its vulnerability to 
strategic use� Since the acknowledgment on the basis of citation lies on an 
assumption of correlation, the establishment of coalitions may compromise its 
efficacy. The strategic apprehension of the system and the absence of control and 
regulation may enable its manipulation and distortion by the issuers. The creation 
of citation cartels and the skewing of the publication criteria are problems that 
gain increased attention when citation indexes are taken on as quintessential 
signalling mechanisms�

This difficulty emerges mostly from the different nature that the citation 
assumes in human and social sciences, since the citation ‘out of courtesy’, does 
not necessarily condition the academic rigour of a text. Thereby, this type of 
mercantile logic of the citation and of its exchange value condition the efficacy 
of the messages through a manipulation of the signalling cost, which  is no 
longer associated with the scientific type, to become subordinated to other types 
of influence and power. Within this framework, Bourdieu (2004, p.53) too tells 
us about the role that the gift or the present may play in the scientific community 
and in the search for knowledge�

Citation indexes and the thematic distribution: a 
formal relationship

So far we have been trying to explain/expose our interpretation of the citation 
indexes as a signalling system, pointing out their potential and their limitations. 
To conclude our reflexion, we will address the problem of the relation between 
the implementation of citation indexes and the thematic focus. 
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In order to achieve our modelling, we shall define a function/role which gives 
us the scientific capital acquired by the scientist (‘u’) according to the popularity 
of the topic in which he/she decides to invest (‘p’). Thus, our x-axis takes into 
account the thematic priorities of the receivers to whom the produced signal is 
aimed at, whereas the y-axis displays the medium reward for the invested theme. 
As an example, we will consider a society in which the obtainment of food is 
based on mainly on hunting. For this society, the most popular and relevant 
themes are those that will be directly related to the practice of hunting and as the 
study object moves away from this area, the themes will progressively lose their 
importance.

Let us then consider the first stage of development of the academy. In this 
state, research as an activity begins to make a start and the receivers are not 
merely the peers but also the general public who to makes the first contact with 
the product and its applications. In this stage of development, the acquired 
scientific capital is directly proportional to the popularity of the research theme. 
Thereby, a scholar in the early years of his/her career in our society of hunters 
will be wise enough to devote himself/herself to the study of  the techniques, 
practices and rituals associated with hunting. According to this model, the choice 
of any other theme that moves away from hunting will have a lesser probability 
of rewarding the scientist with symbolic capital.

With this in mind, our model for phase 1 could come from an equation in 
which recognition is in direct proportion to popularity: 

u = p – c, 0 ≤ p ≤ 1

Where ‘c’ represents the signalling cost.
Assuming that c=0, the graphic aspect of our function would be as follows:
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Graphic 1 (Elaborated by the author)

The model displayed above may be applied to the first moments of the 
development of the academy, but it will soon become obsolete after the 
introduction of the competition factor. From the time when a significant number 
of scientists dedicate their study to more popular themes, it becomes more 
difficult for our new scientists to acquire scientific capital, working in that area 

. In our society of hunters, the  ‘Centro de Investigação Avançada em Assuntos 
de Caça’ [Centre of Advanced Research in Hunting matters], which comprises 
a vast team of specialists exploring the varied sectors of the study of hunting. 
Thus, it will be much more difficult for our potential scholar to obtain 
acknowledgment in this theme, since the scientific capital is fragmented among 
the various specialists. Only an exceptional work, with high signalling costs 
would be capable of standing out in the study of hunting.

Bearing in mind this overview, which would be the best signalling option for 
our academic future? Our suggestion is that it will be more probable to obtain 
a greater scientific capital by choosing a theme which has achieved an average 
point of popularity. This observation is borne out of the presumption that, the 
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more popular the theme, the greater the number of specialists that are ascribed 
to it and the greater the competition. In this situation, our young scholar could 
devote his/her time to studying agriculture, a theme which is not so explored in a 
the hunting society but that would still fit in the framework of food gathering and 
which will guarantee him/her a greater share of knowledge and symbolic capital. 
Our young scholar will become the great specialist in agriculture acquiring a 
knowledge that would never be possible in case he /she had devoted his/her 
attention to the study of hunting�

Yet, the choice of a topic which is situated excessively on the left in the axis 
of popularity is not an effective strategy either. Stephan (1996, p. 1205) explains 
the disadvantage of this option: “The downside of this strategy is that, while the 
low number of competitors increases the probability of being first, the contest 
that is won may be of little interest to the larger scientific community and hence 
receive minimal recognition”�

Our function thereby suffers an alteration and the symbolic capital (‘u’) 
depends not only on the popularity of the theme (‘u’), but also on the effect of 
the number of specialists dedicated to it which, being conversely proportional to 
the popularity of the theme is displayed by (‘1-p’).

The equation that describes this second stage is:

u = p (1 – p) – c 
<=>u= – p2 + p – c, 0 ≤ p ≤ 1

Represented graphically to c=0 by:

Table 2 (Elaborated by the author)
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Mathematically, the passage from the first to the second phase is translated 
in the change(?) of a 1st degree equation to a 2nd degree equation. In practical 
terms, this means that a strategic dimension was added to our distribution model 
of the scientific capital. Now, it is not enough to think about the direct return of 
the thematic option, but the scientist must also consider his/her peers’ options 
when choosing, so as to maximise the acquired scientific capital. In this article 
we argue that the indexation of citations will add a third strategic value to the 
choice of the research thematic�

Let us have a look at what the introduction of the citation indexes brings to our 
model. The logic of the score of citations is based exclusively on a quantification 
process. This means that the acquired symbolic capital depends on the absolute 
number of citations of the academic product. While this absolute scale prevents 
that our balance transforms itself in a share balance since, as much as the universe 
of citation grows there will always be a distinction between the various works it 
will again also focus on the symbolic capital of theme popularity. Always on the 
basis of the presupposition that the most popular themes are those that have more 
specialists, an issuer that is looking for a greater absolute number of citations 
should refocus his/her research thematic on the  subjects that are more worked 
by the peers. In other words, the example of our scientist should come closer to 
the hunting issues�

Unable to exclude the popularity and competition factors, still present in 
the academy, the equation for this third phase is obtained by multiplying the 
previous level by the popularity of the theme, since this is directly proportional 
to the number of potential citations which are, in turn, equivalent in this system 
to an increase of symbolic capital.

Hence, we must:

u = p(–p2 + p) – c 
<=> u = – p3 + p2 – c,0 ≤ p ≤ 1
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Represented graphically by:

Graph 3 (Elaborated by the author)

The curve we displayed comes back to the most popular themes, as a 
consequence of the influence of the absolute number of citations on the value of 
an article. We may therefore, identify three phases in the relationship between the 
rewards and the thematic distribution of the research� At an initial stage, the return 
was proportional to the relevance and popularity of a theme, that is, there was a 
direct proportionality between the ‘trend’ of a theme and the return to research. 
In the second stage, we enter a 2nd degree equation, since with the emergence 
of academic competition, production cannot simply consider the popularity of 
the themes, but should also take into account the existing competition between 
researchers. Thereby, it is no longer profitable to pursue only the popular themes 
due to the high level of competition, so innovation and thematic expansion start 
to become a more viable strategy�

With the appearance of the citation indexes, the equation that describes the 
relation between the thematic distribution and usefulness reaches the third degree� 
In this new reality of absolute mapping, it does not suffice to think about the 
popular themes, on how competitiveness pursues the popular, but we still have 
to take into account how all these strategic choices are reflected on the global 
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scenario. The new scientist acts conscious that his/her peers also act according to 
the indexes, a vicious cycle of correlation which is adverse to innovation�

Finally, there is one last factor which must be taken into account� The 
graphs and models displayed above considered a nil signalling cost, however 
the construction of an academic product always implies an investment and 
consequently a signalling cost� This means that certain themes will never be 
addressed, since its yield as far as scientific capital is concerned will hardly 
be superior to the signalling costs. As a consequence of this phenomenon, a 
perversion of the innovation system will occur, i.e., only those that do not require 
profitability in terms of scientific yield can bear the signalling costs associated to 
the research of less popular themes. In the age of metrics, ‘useless’ research is a 
luxury only affordable by the renowned� 
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Wine-growing science and technique 
– 30 years of challenges�
J. Silvestre; S. Canas; J. Eiras Dias

Introduction

INIAV – Dois Portos [INIAV: Two Ports] is the INIAV Centre dedicated to the 
research in the scientific areas of Viticulture ans Enology. This structure, more 
than 100 years old, has been through several restructurings, such as the tutelage 
of the Lisbon Agronomic Station [Estação Agronómica de Lisboa] (1910), 
the creation of the Central Coast Wine-growing Station (Estação Vitivinícola 
do Litoral Centro) in 1931, displaying a vast line of skills, namely the activity 
of scientific research of a winegrowing and oenological nature. From 1960 to 
1977 this institution was integrated in the National Centre of Viticultural Studies 
(Centro Nacional de Estudos de Viticultura), when it was extinct, and both its 
goods and workforce were transferred to the National Institute of Agrarian 
Research [Instituto Nacional de Investigação Agrária (INIA)] till, in 1979, the 
National Viticultural Station was created [Estação Vitivinícola Nacional (EVN)], 
in Dois Portos, as an operational service of INIA. Recently, EVN gave rise to 
INIAV - Dois Portos�

Throughout its history, we would like to highlight the concern in the 
transmission of knowledge, both through the organisation of workshops and 
through the creation of a specialised library in 1924, currently designated 
Biblioteca Acúrcio Rodrigues [Acúrcio Rodrigues Library] (the only Portuguese 
library specialised in Viticulture and Oenology), several publications and 
the creation in 1962 of the scientific journal “De Vinea et Vino Portugaliae 
Documenta” edited by the then Centro Nacional de Estudos Vitivinícolas 
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[National Centre of Wine-growing Studies]. This journal, with 3 series (Series 
I - Viticulture; Series II – Oenology; Series III – Economy) was published, not 
on a regular periodical basis until 1982.

Ciência e Técnica Vitivinícola  
(Journal of Viticulture and Enology)

The journal  “Ciência e Técnica Vitivinícola (CTV)”, created in 1982, succeeded 
the “De Vinea et Vino Portugaliae Documenta”. This non serial journal, edited 
at the time by the Estação Vitivinícola Nacional [National Viticultural Station] 
was published every six months. The articles published in Portuguese, presented 
abstracts in English and French. The majority of the published articles were of 
national origin, and not many contributions came from authors of other countries�

The evolution of CTV

Over more than 30 years, CTV has undergone several restructurings� The 
first occurred in 1994, at a time when the creation of the Comissão de 
Leitura Internacional [International Reading committee] is highlighted, when 
institutional funds were obtained (JNICT/FCT, IVV and IVDP) for its publication 
and when its distribution by subscription acquired an international character. 
With this restructuring, the mission of CTV became to publish original articles, 
technical notes and review articles of the different sectors of the science and 
technology of the vineyard and of wine. The accepted languages for publication 
were Portuguese, English and French� It was also from this restructuring that the 
first indexations in databases such as Chemical Abstracts, OIV, VITIS, AWRI, 
VINIDEAS, LATINDEX, DIALNET and SciELO started.

In 2007 the second great restructuring of Ciência e Técnica Vitivinícola took 
place, shown by the extension of the Comissão de Leitura Internacional [Editorial 
Review Board], considering only two languages (PT, EN), the creation of the 
second title in English (Journal of Viticulture and Oenology) and the inclusion 
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of three thematic areas – Viticulture, Oenology and Wine-growing Economy� 
Currently, the Editorial Review Board is constituted by around 60 members of  
Universities and Research Centres from Portugal, Spain, France, Italy, Germany, 
Australia, United States and Brazil.

From this date onwards it is possible to identify important stages in the history 
of this journal, such as the adhesion to the SciELO Plataform, in which CTV was 
a pioneer. In fact, the contents of CTV since 1999 until 2013 can be accessed 
at: http://www.scielo.oces.mctes.pt/scielo.php?script=sci_issues&pid=0254-
0223&lng=en&nrm=iso. This membership enabled CTV to reinforce its 
internationalisation, particularly in Spain and in South America (Brazil, Chile). 
As a matter of fact, the articles coming from abroad represent about 40% of 
the total amount of published articles (Image 1), and there are even numbers 
published exclusively with foreign articles.

Another relevant stage which resulted from the systematic perseverance of 
the editorial board of CTV was its admission into ISI Web of Knowledge� Indeed, 
CTV was the second edited journal in Portugal to obtain an impact factor, and to 
this day it still is one of the very few Portuguese journals that has kept it.

Image 1 – Percentage of articles published per country of origin in the period  
between 2010 and 2014�
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Thereby, since 2009, CTV displays impact factor (Table I), contributing 
considerably to the prestige of this journal. It is still important to emphasise the 
reduced contribution of the self citations for this indicator� 

Table I

Year Total of 
Citations 

Impact 
Factor

Impact Factor without 
its own Citations 

Impact Factor 
(5 years)

2014 38 0,368 0,368 0,340

2013 69 0,100 0,100 0,529

2012 41 0,278 0,166 0,479

2011 36 0,263 0,157 -

2010 48 0,636 0,318 -

2009 39 0,300 0,200 -

Source:https://jcr.incites.thomsonreuters.com/JCRJournalProfileAction.action?pg=JR
NLPROF&journalImpactFactor=0.368&year=2014&journalTitle=Ciencia%20e%20
Tecnica%20Vitivinicola&edition=SCIE&journal=CIENC%20TEC%20VITIVINIC

Lastly, the third great restructuring of CTV occurred already in 2014, 
a time when this journal became associated with an international publisher 
(EDP Sciences, http://publications.edpsciences.org/) and started to be edited 
exclusively in “open access”. From this date onwards, the articles of the journal 
became available in their web site (http://www.ctv-jve-journal.org/)� With this 
reorganisation the aim was to increase the journal’s visibility, facilitating its 
access, both by the users and by the authors, thus reinforcing the strong bet on 
its internationalisation�
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Main threats

Throughout its history, the journal has been overcoming several constraints, one 
of the most influential ones being the difficulties in get funding, also the reduced 
number of articles published by number and, more recently, the fact that it was 
targeted by predatory publishers (“hijacking”). 

Regarding the financing obstacles, we highlight the reduction of the number 
of subscriptions after its adhesion to the SciELO plataform, the loss of some of 
its sponsors, and particularly the lack of support from Fundação para a Ciência e 
Tecnologia [FCT – Foundation for Science and Technology] due to the alteration 
of the regulations of the Fundo de Apoio à Comunidade Científica [Support 
Fund to the Academic Community], which no longer supports the publication of 
periodical issues of scientific nature. 

The fact that this journal is devoted to only one segment of the agricultural-
food sector, bearing in mind that the Portuguese scientific community is very 
reduced in this area, a community that contributes with about 60% of the articles 
published (Image 1) and the fact that the competition with other international 
publications in the same area is very strong, another drawback of CTV is the 
reduced number of articles published per volume (around 10 in the last two 
volumes). Indeed, competition is very strong, as one can assess by the analysis of 
the impact factor (2014): Australian J. of Grape and Wine Research (IF: 1,816), 
American J. of Enology and Viticulture (IF: 1,388), Vitis (IF: 0,738), Journal 
International des Sciences de la Vigne et du Vin (IF: 0,625), South African J. of 
Enology and Viticulture (IF: 0,548). 

Finally, CTV’s image has been seriously harmed due to the fact that it has 
been, since 2014, the target of predatory publishers. 

This phenomenon is very recent and is growing exponentially. In June 2014 
about 20 magazines were the subject of “hijacking”. In the last list edited by 
J. Beall (http://scholarlyoa.com/other-pages/hijacked-journals/) there are more 
than 70 magazines. As regards CTV, this situation has persisted for more than 
a year and either the juridical services of INIAV, or the Portuguese judicial 
authorities, have been unable to prevent this situation.
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Future prospects

Throughout 30 years, CTV journal has been making a constant work of assertion 
and upgrading. Our efforts are currently directed towards the reinforcement of 
the journal’s internationalisation, seeking to disseminate scientific knowledge 
within the technical-scientific community, both of the old, and the new Wine-
growing world, as well as aiming at divulging the science that is produced in this 
sector in Portugal. This approach is also adopted as regards the authors so as to 
overcome the constraints resulting from the reduced number of researchers and 
to the reduced funding of research projects in Portugal.
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Investigation in, about and through 
Art from the point of view of 
its publication: epistemological 
and validation aspects.1

Francisco Paiva

Publication

The production modes, the screening, the circulation and even the imposition of 
information, together with the processes of dissemination of knowledge put forth 
the appearance of new cosmogonies, having contributed to some revolutions. 
Art has always been very involved in the relationship that Humankind has 
established with knowledge across time. Among the most relevant episodes in 
the enmeshed relationship between Art and Science, we highlight precisely the 
edition of the first illustrated books. 

1)   II Comunicar Ciência: Modelos de Publicação Emergentes (Org. Anabela Gradim), UBI, 
Covilhã, May 21 and 22, 2015
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Robert Fludd, Oculus imaginiotinis, Ars Memoria, 1629

The mythical “discovery” of the “codice da Vitruvio”  [code of Vitruvius] 
(15 a.C) by Poggio Bracciolini in the Beneditine abbey of Saint-Gall, in 1414, 
fourteen centuries after it was written, is a founding landmark on the theory of 
art� The De Architectura was, at heart, a treaty, a Latin text preserved without 
images if it ever had any.  The time gap between the moment it was written 
and the “discovery” of the code, or of its first edition in Florence in 1486, by 
Giovanni Sulpicio da Verole would be enough to question the pertinence of the 
“bibliometric impact factors”, because there were very few works with such 
artistic repercussion in history. Alberti, Leonardo, Serlio, Francesco di Giorgio, 
Palladio, Vignola, Giulio Romano created works that, in one way or another, 
owed something to Vitruvius� In the same year, Alberti publishes a printed 
version of his De Re Aedificatoria, equally essential to understand the renovation 
of taste and speculation around the classical canon.

Another important publication would be Vesalio’s masterpiece (1541-1564) 
De Humani Corporis Fabrica Libri Septem, from 1543�  
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Jan Van Calcar / Andrea Vesalio , 1543, De humani corporis fabrica libri septem. 
Basileia: Johannes Oporinus.
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This book generated a true scientific revolution within the scope of anatomy, 
offering a new vision about the body in opposition to tradition. Vesalio replaced 
Galeno’s speculations by descriptions and engravings that displayed the result 
of the dissections� It is true that one hundred years before, Leonardo da Vinci 
had studied the body machine in detail however, without disclosing that study� 
Calcar’s engravings have thus contributed to the medical progress and he 
started to study the observational methods more carefully and thoroughly� By 
presenting only these two examples we can understand how the publication 
greatly contributed toward the evolution of the scientific and artistic cultures, 
both in the figurative and in the conceptual aspects. The same happened with 
the dissemination of grammar books, norms and models enabled by the so-
called Black Art, and thus is the case with the development of the computing 
technologies that alter the way of making, propagating, teaching and receiving 
knowledge, namely in the artistic sphere.

The Civilization of Image

History teaches us that the development of the press promoted the sensitive 
escape of reading experience, enhancing the search for a more immediate emotion 
than the one obtained through the text, promoting a relationship between written 
and visual message. Optical dimension developed the audience’s eagerness to 
see things� It is therefore undeniable that the acquisition of knowledge verbally 
underwent a major transformation with the dissemination of print, books of 
models, oil painting, cinema and nowadays, more than ever, through television 
and digital media. Iconoclasm sacrificed a part of the intelligible, repressed the 
social use of the senses but, above all, it conditioned the way toward abstraction� 
Mathematics, for example, progressed as they became more abstract, that 
is, devoid of a positive content, freeing the imagination of mundane needs. 
Mankind’s life has been changed by the civilization of the book, through the 
action of ideas. The spirit has been reproduced, diffused and massively stirred 
by printing. (HUYGHE: 29, 40) Typography turned off the writing of the body, 
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still used in medieval codices, making the text definitely more focused on 
signification than on expression. 

From the Renaissance onwards, the civilization of the book displaced art 
from the natural environment toward an exterior way of being� 

Helena Almeida, 1980, Saída negra, Photography, 21 x 17cm. Col. FLAD.

This purpose was highlighted with the mechanization of the spirit brought 
about by the Industrial Revolution, which apparently no longer valued that which 
did not respond to a specific function, equating the “beautiful” to the “useful”, a 
duality held in the Aristotelian thought. (Poetics� VII, 13) Normally we think of 
the 16Th century as an unparalleled expansion of the historical, geographical and 
scientific image of the world. In the words of Montaigne, the advent of this new 
world responds to a thirst for universal reason that would meet in the interstices 
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of the different cultures that intersected in Europe. (CICERO 2007: 237) The 
Renaissance brought with it precisely a new gaze on the others, dependent on 
persuasion and willingness, as was rightly summarised by Schopenhauer. This 
new gaze was capable of providing the fundamental distance between the subject 
and the world, necessary to the conformation of consciousness, to which artistic 
intermediation contributed as an act of civilization.

Many works of art are directed precisely towards this sensory use on the part 
of the viewer. If the book’s civilization presupposed isolation and favoured the 
reader’s insight, the civilization of the image supposes the sensory excitement 
of the audience that in its “bourgeois realism” relieves any intellectual effort� 
But this is where the apparent paradox gets undone. The power of the image 
demands initiation: “one sees what one knows”, as Munari claimed.

Experience and Knowledge

“Se la pittura è scienza o no - Scienza è detto quel discorso mentale il quale 
ha origine da’ suoi ultimi principî, de’ quali in natura null’altra cosa si 
può trovare che sia parte di essa scienza, come nella quantità continua (...) 
Nessuna umana investigazione si può dimandare vera scienza, se essa non 
passa per le matematiche dimostrazioni; e se tu dirai che le scienze, che 
principiano e finiscono nella mente, abbiano verità, questo non si concede, 
ma si nega per molte ragioni; e prima, che in tali discorsi mentali non 
accade esperienza, senza la quale nulla dà di sé certezza�” Leonardo da 
Vinci, Trattato della Pittura (Cod. Vaticano Urbinate 1270), §1

Kant had founded the primacy of enlightenment reason in critical thinking. That 
happened in his three so-called Critiques: Pure Reason, Judgement and Practical 
Reason� Right at the introduction of CPR, he begins by explaining that pure and 
empirical knowledge do not differ in origin: the experience that, as in Leonardo: 
(1) produces representations; but also (2) propels “our intelligence to compare 
them with each other, bringing them together or separating them, and in this way, 
forming the shapeless matter of sensitive impressions toward that knowledge 
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of things” which is opposed to the knowledge “a priori”, which lacks any 
empiricism. Therefore, Kant considers that reality results from the construction 
of knowledge by the subject, that the objects are in part a representation and that 
only part of them is knowable or liable to cause sensations.

Today, works such as the Critique of Cynical Reason (1983), by Peter 
Sloterdijk, come to settle accounts with the Critical Theory developed till 
Habermas, alluding to this false consciousness caused by the loss of ideals and 
directions undertaken by the cultural and academic policies that eliminate the 
perversion of purpose and so often disguise the banality of political realism 
(realpolitische). But Benjamin had already stated in his doctoral thesis an 
exhaustion of the classical debate, which could be rehabilitated by the primacy 
of reflection. Thus, Benjamin considered criticism as an eminently philosophical 
task, anchored in the sphere of experience, conscience and artistic creation. By 
founding in Art Criticism the romantic primacy in that reflection medium, that 
way of thinking resembles precisely the creative work.

Investigation and Art Practice

More than the mediation between the individual and the world, Palasmaa 

compares the artistic work to the work within ourselves, in our way of being and 
seeing. It will be a picture of our own image. This idea reinforces the sense that 
even in an academic work, in a means other than the artistic one, we can act as 
if we were designing, creating – Goya did not come to prove that Velásquez was 
wrong. If the subject of knowledge and expression changed, can we still talk 
about progress of knowledge? The artist in general does not forget the value of 
cultural heritage, but also has the notion that art is rather a source of insecurity 
than of absolute certainties�

The intensive consumption of art images (e.g., archdaily and dezeen) 
promoted in websites and newsletters, whose editorial criteria are generally 
unknown, although they are not random, is certainly the main broadcast mode 
and contact with art, design and architecture nowadays� Some confrontational 
alternatives arise (FIT) from entries / words / themes / key concepts on which 
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one reflects following the speed and cadence dictated by the rhythm of clicks and 
scrolls, that dictate the opening and closing of windows. Substantial relations 
are not dictated by content, but by other affinities, generally by narrative trends 
and aesthetic or moral affinity. Ther problematic of criticism is missing in these 
channels, and relevance does not go beyond what is considered of good or bad 
taste, or beyond the aura with which such narratives set the centre and the margins� 
The medium is the substance of cinematic narrative� The “how” and “who” set 
the singularities of the “what”. What is filtered does not denote the characteristics 
of the filter that constrains the activity and the gauge of the organization, or the 
description of the immeasurable material collected and stored in almost infinite 
data-centres. The relaying of the matrix helps to understand what is relevant to 
theoretical attention and the dynamics that leads to the Work of Art, including 
the possibility of establishing oppositions.

The circularity in practical interaction/contemplation is a kind of retroactive 
phenomenology in which the creation transforms the creator. Criticism needs 
observation and a certain level of destruction, not disregarding the length, 
complexity and the effects of communicational interaction. Besides the multi-
directional discussion that Criticism promotes, theoretical discourse requires the 
ability to highlight intuitions but also inconsistencies in the purpose of a given 
story. In the words of Borges (2006: 32), Criticism is as linked to reality as 
fiction which may oppose knowledge to process, like a significant that reveals 
its meaning�

When making the distinction between research and investigation, Christopher 
Frayling suggests three types of investigation in art (and design): “in”, “through” 
and “for” art, bringing the two last modalities close to the so-called artistic 
research� Based on Allison’s research index, on the lists of the Council for 
National Academic Awards and on his own experience, Frayling characterises 
the research “in” art and design as historical, aesthetic or perceptive research, 
about a variety of social, economic, political, cultural, iconographic, technical 
perspectives, etc.; the research “through” art and design will be the research of 
materials, development and action; the research “for” art and design results in a 
subject or artistic artifact that shapes research and crystallizes a synthesis. The 
main objective is not the verbally transmissible knowledge, but the aesthetic, 
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sensitive, visual, iconic or imagetic sense. It is therefore important to know if the 
research goal in art is art itself, the creation, the knowledge or the transmission� 
The first type of research seems to be commonly considered legitimate and 
in most artistic schools it is the scientism of the so-called sciences of art that 
prevails.

– But what is research in art? How to define and characterise it?

This question has deserved very poor contextual and functional responses. On 
the one hand, the intersection between artistic practice and research has led to 
the attempt to assess the production, and the results, on the basis of paradigms 
that are useful to understand the quantitative impact but which have revealed 
maladjusted to measure the significance of artistic practices, which are themselves 
historically averse to standardisation and to “domestication” by the conventional 
structures� Nevertheless, the inclusion of the old academies within the University 
operated great changes, including in changes in the global context, as evidenced 
by Nikolaus Pevsner�

To answer the question above it would be useful to take art as a field of 
confluence between theoretical experimentation and criticism, but also as an 
activity capable of operating “detours” in the path towards knowledge. Along 
with artistic tradition based on work or individual coordination, there are projects 
involving infrastructure and teams focused on the response to concrete targets, 
measurable and assessable which is a process analogous to what happens in the 
sciences� But the Work of Art might not be the result of research in art, it is not 
a thesis, and might not answer hypotheses. Furthermore, the products may be 
very diverse, tangible or intangible, from works of art with physical existence to 
films or video games, all of them lacking in specific production infrastructures 
and enjoyment. This specificity makes research scholarship applications very 
difficult to obtain from the entities financing the investigation. For example, 
FCT forms do not consider the specificities of each scientific field, especially the 
artistic field, nor has the constitution of the jury of the assessment panels been 
concerned with breaking the hegemony of theory and history. Artistic practice 
(more creative or project oriented) does not exist as a knowledge area, so the 
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courses which aim to graduate creative persons are not eligible in a system that 
favours compilation, reflection and diffusion. (MENEZES, 2010: 48-50) With 
few publications in this field, the visibility of contemporary artistic creation has 
been promoted mainly in terms of events (Documenta by Kassel, Ars Electronica 
of Linz, Touch in Zagreb, Break Festival in Ljubljana, Tecks in Trondheim, etc.) 
and major exhibitions.

To measure the impact of creation is different from measuring the potential 
impact of knowledge. In any case, none of these can do without the relationship 
with the extra-academic/mural or with other knowledge areas�  Artistic education 
has been neglected, not reflecting neither incorporating the transforming results 
of the last few decades. In the sciences, public visibility has contributed to 
overcome that resistance�

Art Science

In general, University spurns everything that is not “scientific”. But the 
knowledges of the Humanities tend to be eccentric. (SANTOS: 1987) The cultural 
decay of society is in part motivated by the irresponsible decline of universities, 
be it in the study of the classics (and why we should go back to the classics...) or 
in its penchant for new forms of technological totalitarianism in which the the 
lack of critical sense makes all of us mere instruments of a gear whose purpose 
we rarely grasp. The ethical and civic dimension of the University’s mission 
is suspended when it adopts foolish impositions, as is clearly illustrated by the 
impact factors that regulate the “teaching career”.  
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 Francisco de Goya, 1799, El sueño de la razón, Caprichos-43, engraving.
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Certain media dream of an Art Science capable of approaching art as such 
and of generating knowledge (scientific) about their products and practices. 
Cabrera (2010) places the status quaestionis within the salvific mission of art 
equating the latter to a sacred domain that would make the circumscription of 
the object of study an essential condition of science. This situation is aggravated 
by the hierophanic phenomenon that, though it constitutes a manifestation of 
the holy, never ceases to be itself. This phenomenon of substitution and transfer 
was sagaciously approached by Nietzsche and Adorno, but does not solve the 
squabble between the nature of the two types of research: the artistic and the 
scientific. 

In fact, a bipolar model persists between theory and practice leading to 
an ambiguous understanding of research� The confusion between knowledge 
and subject is still patent in many academic works. This problem stems from 
various circumstances that were not resolved (or answered) with the integration 
of the schools of Fine Arts in the University. The first problem is to understand 
whether it is the universities’ role to train artists� The second arises from the 
necessary but difficult task to perform the shift between the creator subject to 
the epistemic subject. On the other hand, if the compliance and adoption of 
scientific methodologies can guarantee an priori “correct” result, Art in turn is 
inclement with mediocrity. Part of the reaction or even epidermal revulsion of 
artists in relation to “method”, works not only on the “logic of speech” but also 
on aspects of a qualitative nature that method repels, in the sense given by Ruy 
Belo that “thinking keeps us away from things”. Another aspect stated in the 
epistemological domain is the referentiality of knowledge, and that the question 
is less problematic to the “sciences of art” that perform investigations about 
art, and take art as a subject, because “research in art”, within the ambiguity of 
“artistic research”, is little interested in doing science�

Let us return to criticism: will the “interweaving of speeches” from the Art 
sciences and artistic creation, whether in plastic art, design or architecture be 
clarifying? - Margarida Calado clearly recalls the approximation of the history 
of painting to formulate the contextual relationship of art with other branches 
of knowledge and culture� But is knowledge chronologically and historically 
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dated? - To clarify this implication we propose to isolate different nuances of the 
discussion about the relationship between art and science:

1� To know if art equates with science or with liberal activities� This is a core issue 
of modern thinking, in Alberti, Leonardo but also Francisco de Hollanda which, 
symptomatically he designates as The science of Drawing his larger work; 2. 
The scientific legitimacy of the sciences of art through the contributions given 
to the characterisation and analysis of the social, personal, cultural, spiritual and 
even material causes and effects of its subject; 3. Is the purpose of the research 
“on” art to produce art, knowledge or theory?

The theoretical instruments available do not always deal well with the 
diversity of objects. If a work of art is, in its nature, a proof of the individual, 
how can we deal with the obligation to index the particular knowledge to the 
universal one?

“Currently, when we are flogged by a major economic crisis, the political 
and social agents want us to believe that both education and investigation 
come up as the last hope of salvation. Nevertheless, from our point of view 
(...), nothing could be farther from that. At least, when it comes to research 
about art, independently of its typology.  If anything becomes obvious 
is that at least in the Fine Arts School, for example, neither training nor 
innovation, knowledge, and consequently research constitute priorities. It is 
clear that each study plan that is established has less interest in improving 
training. Finally, to improve human resources with which it would possible 
to produce a responsible investigation “. (SOUZA;GUADIX, 2010: 45)

This statement provides a critical vision about the political situation we are 
going through, which with no improvement, or even eccentricity would not 
even be considered. It is also pertinent to accomplish research much more as 
an imposition for career development, subject to countless measurement and 
legitimation mechanisms (publication, rankings, peer review ...), than the result 
of a praxis endowed with means, resources and purposes. These are enough 
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reasons for a teleological judgement, comprised in the question: what is the 
purpose of research in art?

As we can see, many factors would lead to the dissociation of the scientific 
and artistic research methods:

a) To understand that the “artistic” problems are poorly placed, that art “answers” 
both complex and vague questions; b) To think about the means or abilities 
required: on the one hand, prevails the logical deductive reasoning; on the the 
other, a creative intuition and abduction; c) Research lacks an epistemic capacity 
that creation can dismiss; d) Investigation continues or is liable to set methods, 
planning and reflection which are not always similar to artistic processes. Thus, 
according to Souza and Guadix (2010: 53) we may speak of research in art, 
considering the following phases:

• Set the object to be investigated;
• Identify the problem to solve;
• Insert/set the problem on a theoretical framework;
• Formulate hypotheses;
• Work process;
• Observation and interpretation;
• Analysis of the results and conclusions�

The creative experimentation that many artists present as research might be 
something else. The same happens with the mimetic and analogical procedure, 
the ability to capture the structures or typologies and to interpret what is observed. 
Such meaning would establish that the artist-author-researcher encloses a critical 
impossibility due to the lack of eccentricity and distance between the object 
and the subject. That will lead to a decision which has already been adopted in 
many institutions - that the investigator cannot have as his/her own work as the 
subject of research. Nevertheless, given its eminently heuristic nature, wouldn’t 
this mean that the proposal and the conclusions are themselves a “work”?

Art expands the world. In addition to the authorship value, it creates its own 
need, and it can be consumed without being destroyed, raising an obvious social 
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benefit. Foucault had established in The Order of Discourse, the doubt about 
the way the description or translation blurs the attention more toward his own 
course of argumentation than to the experience and analysis of the works. So, 
highlighting the artistic “university” research raises other complex questions, 
such as knowing whether:

a� Artistic research is distinguished from scientific research;
b� University research is different from other research;
c� Whether artistic research opposes or coincides with research in art;
d� Whether artistic research itself comprises a certain “artisticity”;
e� If the artist that proposes to research lives in the worst of the three 
irreconcilable worlds to which he or she does not belong entirely, whether in 
the research about art, as a creator and as a creator that does research�

Research may alternatively or additionally be understood as a requirement, 
a scientific and academic enforcement or, on the contrary, it is considered an 
essential epistemic activity. 

Miguel Branco, 2014, (Terra) #76, Charcoal, watercolor, black chalk, white chalk, Scotch tape 
on HDR print on cotton paper, 108 x175cm
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One-dimensional Man

Although criticism does not escape the mediatic manipulation of reality, thinking 
about the arts from the perspective of criticism can, in my view, overcome the 
state of paralysis that stems from the so-called paradoxical situation that we have 
been characterising. In other words, the need to tackle the problem of the shapes 
of the organisation of research and its purposes becomes clear. It is essential to 
establish a critical theory that puts into perspective the problems set out, such 
as scientificity, but also the objectivity and validity of research which, rightly 
or wrongly, is being achieved without rejecting a priori any of the situations 
described, but also not excluding any possible alternatives that will certainly 
emerge. Criticism is often opposed to history and theory, and tends to dissociate 
itself from practice. In other words, it is considered as another “discipline”, 
underestimating its transformative potential which expresses a disturbing fact: 
its irrelevance�

If, on the one hand, intuition and experience need to move beyond empiria, 
critical judgement also lacks evidence and confrontation with reality. The theory 
of investigation has to analyse the skills used and those that are excluded by 
the current “model” of research. The criteria for improvement or establishment 
of an alternative able to operate a better mediation between facts, phenomena, 
values and artistic concepts can start with the qualitative transformation and by 
the overcoming of the daily performance level in research centres but also in the 
classrooms. Inma Jiménez had reflected for some time about the lab as a place of 
work, as an atelier, a studio, workshop and factory, places par excellence where 
theory and practice are the same activity.

Such alternative requires commitment and critical analysis, aiming at the 
improvement of these inextricably linked processes, but also human happiness. 
There must be a critical reason that manages to resist to the growing and 
asphyxiating demands to increase bibliometric productivity, which seems to 
justify everything. Therefore, it is important to distinguish between real interest 
and immediate need, taking into account that this relentless pursuit of rationality, 
effectiveness and objectivity can itself be irrational. Marcuse (1964: 55-8) warned 
us precisely about the totalitarian dangers of these external and contradictory 
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forces in contemporary society that stifle the emergence of alternatives and 
leave no place for the project. If the impositions of this system are an end in 
itself, the mental tensions will represent nothing more than the equivalent to 
the physical fatigue that produced the subservience of the workers, only paid 
for the measurable part of their work which is possible tomeasure. If research 
is subjected to the same dictates of other processes of wealth creation, it means 
that it will renounce the regulatory power that only the external and independent 
point of view can provide.

The parallelism referred to above between Art and the field of transcendence 
in a given society introduces the doubt about Art as a cognizant subject. As a 
field of sublimation, it seems to be somehow irreconcilable with the principle of 
reality. It also makes its essential definition more difficult and, to some extent, 
it limits the validity of the propositions and conjectures any researcher might 
create about the artistic subject. The concrete and immanent dimension of the 
artistic object perverts scientific reason. Intuition translated in the ontological 
contradiction between essence and appearance. Ultimately, researchers/artists 
live the dialectic anguish that arises from the empirical contradiction between the 
logic of reality and thought, in the operational sense, as recognised by Marcuse.

Critical knowledge appears as an actual instance for the construction of 
the conscious author/subject/citizen, able to “develop a critical view of reality, 
(MION), knowing how to distinguish within the restraints and constraints 
imposed by culture”, and it stems from the “effective possibility of rupture 
with the levelling process to which culture subjects individuals.” (GOULART) 
When considering the importance of knowing the deformed visions on scientific 
work, “and from there be able to raise awareness and modify the epistemological 
conceptions about the nature of science and the construction of scientific 
knowledge”  (PÉREZ), we believe that the critical and explicit characterisation 
of such deformed visions helps reflection and will make it possible to reach 
epistemically more appropriate guidelines to the scientific and artistic work, 
with a positive impact on the academia but also on artistic activity itself.

Legitimation is a complex philosophical problem. But it is social 
legitimisation by the intellectual community, that process in which a given 
“product” conquers a valid recognition by a given community. Bordieu 
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recognises the temporal nature, i.e., the contextual and cultural nature of such 
status� Bourdieu moves this symbolic dispute process from the field of aesthetics 
to sociology, previewing the decay of the academic paradigm, without others to 
replace it. Besides creation itself, artists have increasingly performed the role of 
curators, triggering a convergence of discourses and reacting to the hegemony 
established in the classic circuits of galleries and museums� The logic of 
exhibitions (of the accepted and refused) gives rise to other types of processes. 
In the context of New Media Arts, for example, many of the most innovative 
performative practices have emerged in universities and research centres, within 
structures often financed by the state. For example, “Victoria Vesna and Casey 
Reas in Design | New Media at UCLA, George Legrady, Marcos Novak, and 
Marko Peljhan in Media Arts and Technology at UCBS (...) Juan Pampin and 
James Coupe, at DXARTS, University of Washington “. In Europe, the ZKM 
and Ars Electronics promote exhibition premises, performance, festivals spaces 
and scholarships that allow you to try out and distribute all this culture which has 
a mobilising effect among the young digital natives� 

The universities themselves are agents and instances of legitimacy in these 
areas, namely through their editorial policies that can stimulate the relationship 
between art and science, as in the case of the renowned Leonardo magazine, 
created in 1969 and now available at the Leonardo Electronic Almanac� The 
Rhizhome.org, for example, (certainly in tribute to the work of Deleuze and 
Guatarii) serves the interdisciplinary context but also the major events at MoMA, 
about prototyping. (SHANKEN 2009: 231).

“We are all normotic (normality disease) in an academic system of training 
of researchers and knowledge production that is ill, and our academic  
“Normosis” has caused the sinking of creative thinking and initiative in our 
universities (...) Some people consider that from the social viewpoint, to 
be too normal may also be pathological, or can lead to lethal diseases. (…)  
This is academic “Normosis” making its greatest victim: knowledge itself.” 
(RENATO SOUSA)
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Attracted by this abyss that is opposed to the distraction that exogenous 
demands impose on the academic world, we are looking for some kind of key 
to the present in which, so often, artistic studies seem to subsume their own Art. 
An Art that, rather than seeking to free itself from the law, establishing its own 
conditions of possibility is reduced to language games, and moves away from the 
magic epiphany of the visible and from the demand for freedom. In this regard, 
we must acknowledge the manipulation strategies that contribute to perpetuating 
mediocrity as a rule, a compliance model that enhances the degradation of the 
academic and artistic system, so often accomplished with our complicity.
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Graphic argumentation: 
diagrammatic modeling in the 
communication of science
Irene Machado

Introduction

For the rhetorical tradition established by the art of speaking well, argumentation 
is a persuasive act of oral communication that arises in the domain established 
the Art of Rethoric [Arte retórica] by Aristotle (1981) and does not exist besides 
it. In that act, reason and word constitute a privileged and indissoluble logos� 
Nevertheless, when one focuses on the historical process of expansion of the 
word and its acclimatisation in the writing environment, and of the context of 
graphic forms printed means, audiovisual and digital, other coordinates come 
into play.

The current work accompanies and discusses the process in which, in the 
expansion of writing, the alphabetical graphic codes are amplified in graphic 
languages of the printed means and by doing it, they modify the cultural character 
of communication through language. In that scenario flourished both prose and 
the forms of reasoning, whose graphic nature is far from being a mere opposition 
to the poetic forms of orality.  What we are referring to here are the analytical 
processes that have moved interpretative abilities, and that made argumentation 
become a much more diversified experimental work than the scope of the 
logosphere restricted to conversation. Instead of the persuasive rhetoric game, 
metalanguage paves the way to reasoning diagrams which, supported by graphic 
codes draw a trajectory of thoughts, hypotheses and discoveries that bring to the 
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fore of the argumentative scene, knowledge as an experimental force rather than 
as a persuasive one.

Far from seeing solely a discursive conformation in that process, in this 
article we propose to examine the language modeling in which prose is explored 
in the diversity of its articulations as essay – in the thought-provoking thesis of 
Max Bense [1947] (1996). In it, the speculative possibilities explore the thought 
diagram revealing its structure open to the experiments of graphic argumentation. 
Graphic arguments correspond to the exercise of prose that, by going beyond 
the conversation system, achieves and shapes the philosophical and scientific 
rationale in the form of diagrams� 

If there is a field in which graphic language sustains the construction of 
knowledge, it is undoubtedly the scientific field. On the basis of its constitution 
at least two semiotic domains co-exist: that of the artificial languages of science 
and the one related to the communication of discoveries. Thereby, graphic 
argumentation finds in the sphere of communication and dissemination of 
science a favorable environment to experimentation. 

At least three structural sets stand out as representative of the experimental 
language of science: the conceptual metaphors, the logical snapshots and the 
canonical indexes. Each of them explores the graphic iconicity that put forth 
the printed communication of science beyond the illustrative resources that laid 
down its written constitution�

Semiotic spaces of reference in the communication of 
science 

If the fundamental character of prose is the dialogic principle that seeks to 
create interaction through language, books and periodicals have taken on the 
committment to keep the bond with their readers alive in their long history. In 
this regard, we have never abandoned the possibility to explore the discursive 
forms in the written composition that the printed media never cease to concoct. 
When the aim is to interact with a diversified group of people in their different 
semiotic universes, every effort is a very extensive undertaking� Thus, we can 
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define the scope of the scientific publications whose task is the communication 
of science in its broad sense� By undertaking the commitment to include themes 
and problems pertaining to academic research, a scientific publication knows 
that its communicative action is also formative and educational, in other words, 
alphabetizing. They are responsible for introducing readers to a universe of 
cultural discourses that do not necessarily circulate in the routine of social life� 

In this essay we will deal with a particular modality of scientific publication: 
the Pesquisa Fapesp journal, a journalistic publication of the “Fundação de 
Amparo à Pesquisa do Estado de São Paulo” (FAPESP) [Foundation of Support 
to Research of the State of São Paulo] which is an institution for the promotion 
and funding to research, sustained by the government of the State of São Paulo in 
Brazil. The essential task of the Pesquisa Fapesp journal is to advertise projects 
developed in public universities and in the partnerships with private companies. 
By transforming the researches into news, the journal introduced a field of 
textual experimentation that made the act of communicating science become 
a major undertaking: it became a space of reference which is not exclusive to 
the scientific community but targeted at the citizens and the media themselves. 
Equally, it became a space of reference for an investigative work of the process 
of the communication of science in different spheres of its constitution, from the 
modeling of visual codes to the composition of graphic arguments as a singular 
possibility of exploration of essayistic prose.

Far from being a mere space of reference from the point of view of the 
scientific contents, Pesquisa Fapesp journal became the object of a more 
comprehensive research, from which we selected, for this article, the process 
of graphic argumentation, perceived as a semiotic space of reference in the 
communication of science. In it, the variety of graphic forms arising from a work 
of transformation of drawings, geometrical forms, diagrams, maps, numerical 
formulations and so many other visual forms are not mere illustrations, syntheses 
of a simple “for example”, in the happy conception of the biologist Cristina 
Bruzzo (2004). Hence, we were challenged to understand the graphic argument 
on the reverse field of simplifications, inclusively of the long-standing motto 
according to which “an image is worth a thousand words” and had to face the 
translation processes that located the sophisticated metalanguage of science 
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in the field of the printed, audiovisual graphics and also infographic. Within 
that semiotic space of reference the argumentative construction is the axis that 
assembles the explanatory activity of the most varied discourses in which all is 
at the service of the communication of knowledge�

Pesquisa FAPESP, nº 130, December 2006.
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Modeling of graphic language 

Experimentation constitutes a key of the scientific laboratory work, either in the 
empirical or in the conceptual field. It is not surprising that it plays a leading role 
in creation process of the graphic language of the Pesquisa Fapesp journal. We 
experiment mainly in the exercice of metalanguage that puts in motion both the 
forms of drawing, photography, plastic arts, design and graphic computation, 
and the codes of the artificial languages particularly the images of microscopes, 
telescopes, satellites and computers used in researches. From that variety of 
resources, the graphic language models the code it uses so as to build arguments 
which are specific to each text. 

Modeling is a semiotic concept forged in the domain of informatics in order 
to understand the occurrence of language in systems that do not use the verbal 
signs� The notion of model arises from the dynamics that accredits the condition 
of language outside the idiom� 

The modeling process cosntitutes the research subject of the semiotics of 
culture and Iúri Lótman is one of its formulators. Lótman (1978) understood 
that the growth and diversification of the communication media, like the other 
sign systems of culture perform different semioses, since modeling happens at a 
technological level that formulates languages from processes which are distinct 
from those that generate human verbal language. And that is the case of graphic 
language that uses the different cultural forms in order to create language� 

Let us begin by situating the modeling process practised by the graphic 
language of the Pesquisa Fapesp journal, already in the index of each edition.

By including a graphic composition as synthesis of the enunciated subject, 
the index operates two different enunciative levels: the verbal proposition of 
the title that operates with discrete signs and the graphic-visual synthesis that 
functions with continuous signs. Each level mobilizes one type of conceptual 
and cognitive activity� While the sentence is guided by the analysis, the visual 
table builds syntheses. Analysis and synthesis atre elementary processes of 
knowledge� Hence, the enunciation both communicates and educates the reading 
process in the construction of the senses, guiding the relational activity of the 
intellect� 
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That is the relational reasoning that underlies the composition of the graphic 
argument of one of the subjects regarding researches about the neurophysiological 
impact of violence. In the centre pages, the paintings of Gustave Klimt and 
Eduard Munch appear to bring the visual experience of psychological disorders, 
nonetheless, the graphic work of the matter models the disturbance in a film 
frame. Thus, besides enunciating the content, the paintings maintain a dialog 
with the fundamental concepts and operate an installation in the graphic plan.

Pesquisa FAPESP, nº 117, November 2005.1

The modeling of graphic language also reaches for technological instruments 
such as cameras, satellites, microscopes, mirrors, videos or digital programs in 

1)  Digital version at http://revistapesquisa.fapesp.br/2005/11/01/o-impacto-do-horror/.
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order to  meet conceptual purposes and not merely illustrative ones, as is the case 
in the following images�

 Pesquisa FAPESP, nº 121, March 2006

 Pesquisa FAPESP, nº 166, December 2009.
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As we can see, we are dealing with subjects produced in different years 
and with distinct semiotic systems: photography and graphic design. However, 
the argumentative graphic resource constituted itself in a repertory of common 
graphic forms. Here, photography and graphic design are at the service of 
an associative exercise in which the viewpoint presents a graphic idea: the 
projection of shadows in an oblique angle. In photography, the angle of the 
shadows congregates the topics of the thematic field around the drought. The 
longitudinal shadow projected on the dry soil makes evident how much the 
drought traverses the landscape. In the graphic design, the angle of the shadows, 
the physical health topics relating colors, light and sleep. Both photography and 
graphic design have become forms of a visual alphabet in the printed medium 
which graphic language models in the scientific text. 

The modeling process acts directly on  the exploration of the metalanguage 
that  leads language to an always renewed experimentation. In the same way as 
we observed the expansion of photography, it was not difficult to understand the 
usage of maps in the satellite processed images in the composition of the pages. 

Pesquisa FAPESP, n 89, July 2003, pp. 72-3.
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We can say that the graphic layout of the page submits itself completely to 
the modeling of magnifying lenses, even if it is merely to visualize a fragment. 
The graphic compositions thus elaborated problematize the notion of space and 
its representation mainly when lenses, cameras, sensors, apprehend the invisible 
and translates it onto the plan of visibility of the printed page. Not only do the 
microscopic images but also the digital images of the minimalist world and 
of nanotechnlogy become modelized in the graphic space. Thereby, we create  
landscapes whose aesthetic effect predominates. Besides operating combinations 
and overlaps in order to stimulate interpreters by means of comparative and 
associative relations, the graphic language that is used from the resources of 
graphic computation seeks not only to demonstrate the action of a virus, for 
instance, as well as effects of illnesses, which is the case with the report about 
the researches regarding Parkinson’s� 

The graphic landscapes developed throughout the editorial lifetime of the 
Pesquisa Fapesp Journal consolidate the graphic language, both from the point 
of view of a repertory of forms, and from the exploration of the analytical 
syntheses that place the research themes in their natural, biological, historical, 
technological, socio-cultural and artistic environments� By getting in touch with 
the modeling of the language, with the way of thinking which is a direct legacy 
of iconical thinking. The field of thought and of iconic language are built from 
the logic that does not limit itself to infer judgments but seeks to rationalise signs 
in the most varied forms of manifestation� 

The  iconic character of the arguments

In the general sign theory, the icon corresponds to the class of signs that functions 
according to the similarity between the sign and its object. Due to its properties, 
it qualifies the object and projects its possibilities. But the icon is also  the 
class of signs that defines the act of thinking in its in its reasoning, since all the 
thought process fulfils a development trajectory that is accomplished in an image 
or diagram. According to Décio Pignatari:
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��� thinking has to render its conclusion evident� Consequently, it should 
deal mainly with forms which are the principal objects of the rational 
“introvisão” (insight). It follows that the icons are especially demanded 
for reasoning. A diagram is, first and foremost, an icon – and an icon of 
intelligible relations. (...) (Pignatari, 1974: 43). 

Given that the icon confers the form and defines the mode of articulation 
of thought, the conception of “iconic thought” becomes almost a redundancy. 
However, when we detach from the icon its capacity of elaboration of the 
synthesis, its use is justified. Hence, the icon is assigned the possibility of 
discovery, since it reveals properties of the object inasmuch as it consitutes it. 
The icon is situated in a basis forming the graphic argument.

Even if by graphic argumentation we understand the way of thinking that in 
language assumes a diagrammatic configuration, it is not merely the visuality 
that constitutes the emphasis of the graphic argument, but its relational character 
of unfoldings in a semiosis of signs of distinct configurations. In its graphic 
expression, the argument results diretly from the metalanguage that constructs 
it more like a hybrid of words, numbers and images, than as a single visual 
piece. In other words, the graphic argument synthesises possibilities of thought 
articulation in semiotically manifested reasoning� And those are the fundamental 
constituent parts of the conceptual composition in science. Here, we can cite Jay 
Lemke’s formulation, (1998: 87), according to which

...the concepts of science are not uniquely verbal, even if they possess 
verbal components. In fact, they are semiotic hybrids, simultaneous and 
primordially verbal, mathematical, graphic-visual and dynamic-operational. 

The very own sense of what we understand by «graphic» is the result of an 
operation of iconic semiosis. In the first place, it is about a convencionalized 
conceptual transformation. The features of a graphic codification result from 
discrete geometrical elaborations (forms, lines, points) transformed in continuous 
signs. The graphic dimension, nonetheless, does not erase the discrete signs of 
its constitution� 
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The text below may be examined as exemplary in the construction of the 
iconic principle that presides both the language and the translation of the thought 
here manifested in the form of concept. It explores some aspects of the graphic 
argumentation that will be examined throughout the essay: a synthesis of the 
proposition; the arrangement of the forms of reasoning; the dialogic-dicursive 
principles; the modeling of graphic language; the figurative plasticity; the 
interaction diagrams, and mainly, the synthesis accomplished by the graphic 
production.

Pesquisa FAPESP, nº 64, May 2001, pp. 28-9.2

2)  Digital version available at http://revistapesquisa.fapesp.br/2001/05/01/as-dancas-do-nucleo-
atomico/
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“As danças do núcleo atômico” (Pesquisa FAPESP, nº 64: 28-35) [the 
“Dances of the atomic nucleus”] presents the research about the atomic nucleus, 
accomplished by Brazilian physicians challenging existing models, as can be 
read in the following excerpt.

One used to imagine the atom as a minuscule planetary system in which 
the nucleus plays the role of the star and the electrons represent the planets. 
In that image -  now known as naive -  all the buoyancy would fall upon 
the electrons, whereas the nucleus would be a kind of tranquility island, 
inhabited by immovable protons and electrons, as if they were glued to each 
other� Reality could not be more different�

The nucleus is, in fact, an extremely turbulent structure whose particles 
move and interact unceasingly� In that continuous agitation there are chaotic 
mouvements that challenge any prediction. But in special conditions, such 
as the ones produced by a powerful electromagnetic field, there are specific 
situations of excitation in which protons and neutrons dance organically 
(Arantes, 2001: 28-35). 

The graphic argument does not limit itself to verbal enunciation but 
reverberates in the composition of the page so as to create the conceptual 
atmosphere: a graphic environment of a dark surface, almost the color-negative 
film-type with trails of lights and movements, as it is constituted the understanding 
of the trajectory in the interior of the nucleus, up to that moment. There is still 
the amplification effect that confers visibility to elements considered as invisible. 
This is how the turbulent and unpredictable  environment of the nucleus is 
composed – an equivalent to the topoi of inventio, the place or starting ponit 
for the analysis of the arguments. The imprecision of the graphic composition 
demonstrates the scientific premise at issue, as long as by turbulence we 
understand the non-linear flow of fluids, as has been studied by particle physics, 
fluids physics, of movement. 

From the semiotic point of view, the page thus constructed creates an 
exploratory environment of kinetic and visual sensations through which we expect 
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to constitute the dance of the nucleus. It is therefore defined as the experience 
of intellect in contact with emotions what Ch� S� Peirce’s semiotics understands 
as fisrtness, a geniality action which was so fundamental to the formulation 
of arguments. The sensations open up to the weft of the inductive inferences, 
indeed, what graphich compositions aims to conceptualise is the movement and 
the turbulence that is believed to define the character of the nucleus. The dance 
is in the title and is placed in the scope of possibilities and hypotheses. Thereby, 
it is legitimate to state that the graphic argument builds another conception of 
nucleus, which is the sudy object of the research on the topic. 

The graphic argument becomes part of the reasoning at the very moment of 
its formulation; it does not differ from the exposure that develops on the verbal 
level. Seen in these terms, the turbulence of the nucleus is the expression of that 
negative image that graphich computation permits. 

The argumentation conceived in this way follows, not the dispositio of 
the word, but the iconic representation of the summary-table offered by the 
continuous signs, non-decomposable. The interpretive possibility which initially 
suggests the induction of thought, is completed as abductive reasoning: more 
important than conclusions are the hypotheses of interpretation  of the movement 
that is claimed to lead the nuclei of the atoms�

The notion of iconic thought is enforced as a privileged place of the 
argumentative construction, since it is the relationships observed in the experiment 
that take control of the representation. When we refer to the inventio, we are not 
recuperating the formulae of an established repertory, but we are referring to the 
strategy of reflecting upon the space of representation as fundamental for the 
construction of the argument� It is in this topoi that the graphic construction is 
designed and the observation object itself is projected as a visible body. Such is 
the role of diagrams as the infographic ones that compose a significant sphere of 
the graphic language of metalanguage in science. 
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Pesquisa  FAPESP, nº 64, May 2001, pp. 30-1.

Intellect assumes an iconic character here, since its development is translated 
graphically into the infographic that refers the analysis, not based on results, but 
guiding the comparative interpretation and analysis of the processes. We are, 
therefore, working as the effects that, in turn, are constructed by the bias of 
procedures which are manifested by means of conceptual metaphors, canonical 
indexes and logical snapshots, as we can see in the sequence.

Speculative imagination in conceptual metaphors, canonical indexes 
and logical  snapshots 

From the theoretical viewpoint, the metaphorical knowledge does not equate 
with the one that is guided by the logically built concepts. The latter, based 
on generic premises from which the particular conjugations can be derived, 
also acquires the power to define the theoretical objects. The metaphor, in turn, 
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functions according to relations of similarity and summons, not syllogism but 
speculative imagination. Metaphor is an analogical operation of the intellect that 
is performed by means of a set of continuous signs, bound to discrete signs. It 
is in the nature of metaphor to act in approximate and relational fields, what 
generally suffices to drive it away from the universe of concept. We would be 
standing before an epistemological dilemma if it were usual of the metaphor to 
run on  generalisations and syntheses when promoting approximations. In that 
sense, it is through the bias of generalisation that the metaphor comes into the 
composition of the concepts in the language theory and marks its presence even 
in those wordings under the strictness of the postulates. 

In the process of understanding semiosis, metaphors take the place of the 
formulations that turn toward the speculative aspect of concepts and offer 
them by means of analogies. It is also through metaphors that the conceptual 
environments, like the ones expressed in the article about the dance of the 
nucleus are developed. Finally, it is through metaphor that the sensorial thought 
is explored in order to value the role of  the analogies that emerge from the 
relationships of similitude between qualities. 

Conceptual metaphors are discursive constructions with great constructive 
power in the graphic arguments of the Pesquisa Fapesp journal, such as the one 
displayed below. In it, the visual composition brings the concept of brain closer 
to the notion of black box, a mysterious archive of registers�
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Pesquisa FAPESP, nº 98, April 2004.3

Undoubtedly, the idea of brain as black box does not cease to constitute 
an expressive icon of graphic composition. The subjectt matter deals with the 
researches in progress of professor Miguel Nicodelis about the control of robots 
and prostheses by means of the electrical signals of neurons. According to the 
report, some experiments performed with Parkinson’s patients were part of the 
trials to understand the electrical activities of the brain, paving the way to the 
improvement of the miniaturisation of microelectrodes process, necessary for 
the interpherences in those areas of our brains. Rather than usingvisible wires 
and electrodes the quest is for tenuous contours, as you can be seen in the graphs.

The conceptual metaphors make the graphic arguments operate with 
relational traits with different degrees of analogy� Aware of such variations in 
the activity of iconic thought, Peirce named them hypo-icons, the icons whose 
resemblance with the object is relative, almost a suggestion, since hypo designates 

3)  Versão digital disponível em http://revistapesquisa.fapesp.br/2004/04/01/o-cerebro-em-acao/
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low valence of an element or operation. Metaphors as well as diagrams enter 
that sphere. Seen in these terms, the conceptual metaphors that express thoughts 
by means of analogies do not apply merely to formulations that bring events 
from the world of experience closer, but that also host probabilities that are so 
common to probabilities 

The polemic evolutionary-paleontologist Stephen Jay Gould largely 
expanded his analyses on the language of science from the point of view of 
theory elaboration. He understood that the need of semiotization of the 
concepts in science introduced what he called “canonical icons”, offering the 
knowledge through conceptual keys of a visual-graphic nature, disseminators of 
interpretations which are no less important.

According to the paleontologist, the canonical icons are fundamental for the 
dissemination of concepts, though they are very often redesigned such as the 
icon of progression of simian to man that disseminated the idea of evolution. In 
the assembly created by the American National Academy of Science, the icon is 
a graphic argument of critical revision to Darwinism.

Evolution of Homo Sapiens, Sir Wilfred le Gros Clarke (1895-1971) 
 (Robin, 1992, p. 164)
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Gould (1997, p. 38) considers the canonical icons as “standard-images linked 
to key-concepts of our social and intelectual life” and constructions of every 
great theory. As we are dealing with operations focused on code formulations, the 
canonical icons create interpretations that offer the theory from other concepts. 
The “canonical” qualifier evinces the conventional character and the capacity 
of generating sense of the sign thus established. In order to explain his way of 
thinking, Gold situates some examples within the range of his activity – the 
evolution and history of life� 

The graphic that displays the transformation of the ape into man has become 
one of the most popular expressions of the concept of evolution drawn from 
Charles Darwin’s studies of the selection of species. Gould shows how this chart 
contaminated other areas and started to be cited, stylized and parodied every time 
one intends to outline a long development evolutionary process. It reminds us of 
an advertisement about notebook, in which the simian carries a giant computer, 
and lastly, in the last position of the scale a businessman is shown carrying a 
laptop. 

In the chart graphic Gould identifies a notion that is widely disseminated in 
books, catalogues and manuals: «evolution» as foreseeable continuity. Yet, this 
notion seems to him as inadequate as erroneous when considered in the context 
of Darwinism. He explains:

The word «evolution» itself used to describe the biological change over time 
permeated our lexicon with Herbert Spencer, who attributed it a broader 
meaning (in cosmology, economics and several other historical disciplines) 
and made vailable his unwavering belief in “universal progress, his law 
and cause”. Since Darwin consciously avoided the term in his first edition 
of the Origin of the Species, choosing to describe the biological change 
as  «progeny with modification». Taking on an unusual stance among the 
biologists of the 19th century, he did not interpret the evolutionary change as 
intrinsically progressive (Gould, 1997, p. 40).  
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He thereby concludes that, “the false equation between evolution and 
progress reflects a socio-cultural trend and not a biological conclusion” (idem, 
ibidem). Now, this is an interpretation that he derives from the canonical icon, 
but which can be found incorporated into theory. The chart expresses what 
the word does not say, thus formulating alternatives unforeseen in theory but, 
nonetheless, not incompatible with it. He brings out senses that question theory 
itself. The language of science is not built solely with precision procedures, but 
with controversial interpretations. Gould then concludes:

Icons are at the core of our intellect and not on the margin; for that reason, 
the problem of alternative representation becomes crucial for the history of 
transformatrion of ideas in science [and even for the quite legitimate notion 
of scientific progress] (Gould, 1997, p. 60).

Gould’s lesson is precise: it is necessary to consider the alternatives of 
representation that may be vigorous, not only for the constructive dynamics 
of the language of theory, but also to the ulterior life of science� Through the 
complementarity between images and words, we may establish a fundamental 
dialogue for the architectonical composition of the arguments in question  .

The DNA double helix model formulated by Watson & Crieg is another 
canonical icon that competes with the diagram of evolution. In the article 
concerning to the research that is proposed, still experimentally, the link between 
diet and genes aimed to control the propensity of organisms in the development 
of diseases, such as diabetes, the chart builds up the notion of nutrigenomics 
through the icon, which in a certain way already arises as a possibility, even if 
researchers insist on the impossibility of an immediate application in the short-
term�
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Pesquisa FAPESP, nº 175, September 2010, p. 64.4

4)  Digital version available at http://revistapesquisa.fapesp.br/2010/09/04/saude-à-mesa/ 
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If the canonical icons move relationships capable of promoting conventions, 
the «logical snapshots» stimulate thought syntheses. Introduced by Bas C. van 
Fraassen (2007, p. 122) in his study about the scientific image founded on the 
classical rhetoric, the notion of “logical snapshot” was forged from the act 
represented by the photographic snapshot that captures the film exposure to the 
rapid light emission at the time of the diaphragm aperture when operating the 
camera. At that moment, two different phenomena occur, which are mutually 
implicated and transformed: the quantity of light that manages to get through 
the aperture gives rise to a visual record that generates the photographic image 
extended, broadly, as the quality of light in a transformation process. 

When it becomes a philosophical concept, the expression «logical snapshot» 
reaches the synthesis of the dialectic process of transformation of light quantity 
into semiotic quality and imprints dialogism onto the semantic load of the term, 
expanding its capacity to qualify a process. The «logical» predicative in lieu of 
«photographic» implies a set of connections of a different nature. In the context 
of the philosophy of language by Fraassen, «snapshot» is a valuable term, 
capable of relativizing the logical precision and introducing in it the ephemeral 
and the change, similarly to photography. The «logical snapshots» thereby refer 
to constructions of effects of dynamic senses and are susceptible to change and 
to interpretations, in accordance with the context. These are effects that result 
from processes in transformation, the qualified development of instants. 

To examine the logical snapshot as constructive procedure of language in 
the communication of science, we will appeal to the work of composition of 
the graphic argument that transforms daily routine apprehensions into ways 
of thinking, such as the assembly that accompanies the essay “Quem não sabe 
dançar improvisa”, published in the journal Pesquisa Fapesp in 2007� This 
essay is about a research on hip-hop in the outskirts of town, neither as the 
spokesperson  of violence, nor as its actor, but as an artistic proposal of political 
participation through the disagreement that all may exercise critically, even if 
through the improvisation bias.
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Pesquisa FAPESP, nº 142, December 2007, p. 80.5

The verbal essay divides the space with a picture gallery that relate to the 
universe of urban grafitti which the doctoral thesis undertook as one of its study 
objects. Images that are worthy samples of the logical snapshots, since they 
reconstruct graphically the contrasts that synthesize the fundamental orientation 
of movement. As in the film, the negative is not limited to that face, but it 
is an alternative to the reproduction of the positive, a core hypothesis of the 
thesis about(?) hip hop. The composition of the graphic essay constitutes the 
fundamental vertexes of the thesis by building, in such a precise way, the logical 
snapshot suggested by the themed  universe. 

Conceptual metaphors, canonical icons, logical snapshots compose 
the architecture of argumentation thata analyzes effects and projects them 
under graphic form – as an interpretative possibility. Here, the cognitive 

5)  Versão digital disponível em http://revistapesquisa.fapesp.br/2007/12/01/quem-nao-sabe-
dancar-improvisa/
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and epistemological world guides itself through the probabilities, sensorial 
conjugations, environmental ones in which nothing is isolated. The concern in 
presenting the processes without describing final stages is probably the most 
explicit representation of the media apprehended as objects in movement. 

We watch the rise of an epistemological point of view that develops another 
means of formulating the language of science, coherent, however with its object 
– the means of communication or the changing environment of quantity into 
quality (Engels, 1979). We are dealing with a mode of diagramatic thought in the 
semiotic sense of the word: diagram as configuration of a process of structural 
thought guided by patterns. In that case, the criterion of scientificity of the 
research cannot be elaborated  on the basis of postulates and axioms. 

Closing remarks

Given that framework, the statement according to which language is by nature, 
rhetoric, requires improvement. One needs to consider how such rhetoricity is 
constituted when it comes to the expansion of the means of generating language; 
when language does not limit itself to the word spoken in front of an audience 
but to the whole logosphere in which letters, numbers, figures, visual images 
and even sound reverberations are manifested, it is time to examine closely the 
nature of the graphic formations of that semiotic space. It is not a question of 
denying rhetoric, but of distinguishing the communicative experiences in their 
semiotic spaces. We are aware, thereby, that the rhetoric character of language 
founded on elocutio, dispositio and inventio, gives way to the metalanguage 
of the iconic process that organizes the reasonings into thought diagrams from 
which the graphic arguments in the communication of science become key 
agents. It is in that character that we situate the work of the scientific journal that 
found in the modeling of the codes and languages of printed, typographic and 
computational communication, exponential forms of expansion of graphics and 
thought diagrams. The scientific journals are offered in this way, not only as a 
privileged location of communication of advanced researches, but also as a field 
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to exercise experimentation of the metalinguistic ability of the signs that become 
part of the composition of its language. 

On the basis of the results obtained through the analysis of the Pesquisa 
FAPESP journal, we could say that the perodical became public in October 1999, 
displaying an awareness of means of communication tuned in with the plans of 
graphic language in the printed means, which has dignified it as a source object 
of reference for the study of the communication of science, in that which it 
develops with more specificity: the transformation of the experiment and of the 
scientific information into a communication text. To achieve that, the editorial 
project joined a graphic project committed with the construction of  a doubly 
textuality modelled by the graphic resources of the printed media and also by 
the tools of science itself. This means: the graphic-visual textuality does not 
hesitate in modeling the visuality of the lenses and canvases that nowadays are 
indispensable to scientific research. In that case, the journal presents strong 
arguments to the hypothesis that the textualization of science in a journal may 
forgo the vulgarization perceived as simplification. Because it is read with the 
diversity of languages (codes and signs of each area of knowledge), it transforms 
the multiplying process of semiosis into interpreters. Hence, the understanding 
of meaning is produced by different areas of the semiotic expression.

From the theoretical viewpoint, we need to ponder about the different modes 
of formalization of knowledge, weighing the distinction between concepts and 
models. If the concept is of the order of logos, since it arises from the mental 
diaphragm that builds the generalities of the formulations of a universalizing 
character, the model that refers to the representations of similarity, comparison, 
analogy, relational and associative possibility. The conclusive statement is of 
the nature of the concept; the hypothesis is of the nature of the model. Besides 
experimentation at different levels, the hypothesis constructs a discourse of 
discussion and dialogue� 
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Mapping digital methods: where 
science and technology studies and 
communication studies meet?
Chiara Carrozza and Tiago Santos Pereira1 

Introduction

The fast growing field of ‘digital studies’ is densely inhabited by approaches, 
artifacts, jargons, devices and technologies. This paper aims to explore the 
extent that different notions and approaches related to digital technologies 
that are gaining relevance in the social sciences identify different scholarly 
communities. In particular, it also aims to pinpoint the role of Digital Methods2 
in this bigger picture. The specific interest for Digital Methods follows from 
the authors exchanges with members of the research team of the Médialab-
SciencesPo (hereafter just Médialab), a research center created in 2009 by Bruno 
Latour, specialized in developing and applying digital tools for social research. 
The connection with Médialab developed during the FCT Exploratory Project 
‘The importance of being digital: exploring digital academic practices and 
methods’. This project - involving a small research team coming from Science 
and Technology Studies, Anthropology, Communication and New Media – seeks 

1) The authors gratefully acknowledge the support granted by the Fundação para a Ciência e a 
Tecnologia (FCT) to the project "The Importance of Being Digital. Exploring digital scholarship 
and digital methods"  (EXPL/IVC-ESCT /1509/2013).
2)  In this paper we capitalize the expression Digital Methods to refer to a specific research agenda 
in the broader context of digital studies; the wording “digital methods” in small letters refers 
instead to the keyword used by scholars to specify the topic of their paper or to the methods 
themselves�
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to explore the transformations that ‘being digital’ entail for research practices 
and scholarship in general. The project is developed around two main aims. 
On the one hand, it aims to explore the role of digital technologies and social 
media in the academic profession. In this respect, the objects of research are both 
the actual transformation of research practices and the researchers’ perceptions 
associated with the use of digital media in their work� On the other hand, the 
project explores the relatively new and fast-growing area of digital methods and 
tools for social research. An initial objective of the project was to connect these 
two areas of inquiry by developing some ideas about how digital methods could 
support or enable the analysis of scale and trajectory of digital academic practices. 
The project was organized around two distinct sets of training activities held 
in Portugal - one about digital scholarship and the other about digital methods 
- involving leading scholars in these fields. The series called Oficinas Digital 
Methods (ODM)3 took place in Coimbra in Autumn 2014 and involved three 
members of the research team based at Médialab� Its format was based on a 
pair of two-day workshops, held within a two week period, and aimed at the 
illustration of a set of digital tools and their application to a wide set of research 
questions. Fifteen researchers were invited and proposed to experiment the tools 
developed and/or used by Medialab on their research questions or data. 

This paper presents a preliminary attempt to apply some of the tools we 
have been experimenting with during the Oficinas in investigating the emerging 
field of digital social research, and in mapping this field in terms of theoretical 
backgrounds and research topics.

Methodology

We built up a corpus of bibliographic references in the Thomson Reuters’ 
platform Web of Science (WoS). We limited the search to the Core Collection 
and within it, to the ‘Social Sciences Citation Index (SSCI)’ and ‘Arts & 

3)  See the blog of the project ‘Being Digital’ for details about the event, http://bedigital.
hypotheses.org/432 
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Humanities Citation Index (A&HCI)’, in order to avoid the inclusion of strictly 
technical papers, not related to the social sciences or humanities. Only articles 
were included, to consider the types of publications typically associated with 
new contributions. The final corpus was composed of 1,492 items (extracted as 
‘Full records’ and including cited references), resulting from merging searches 
into ‘Topic’ (abstract, keywords and title) on the basis of a list of 18 search terms 
related to methodologies (ex. ‘hyperlink network* analysis’; ‘co*link analysis’); 
tools (‘issue*crawler’); social media (‘twitter’); approaches (‘webometric*’); 
buzzwords (‘big data’; ‘digital humanities’). The list of search terms was defined 
from an initially larger list by analyzing the results of each of the search terms 
of the starting list and then deciding which terms to keep and which to drop on 
the basis of the relevance of the results . For example, the search terms ‘scraper’ 
and ‘scraping’ – which refer to a computer software technique for extracting 
information from websites crucial for digital social research – returned 203 
items, but we soon realized that for most of the items these terms refer to 
archaeological work and research, and, therefore we decided to drop the terms 
from our indexing list�

The dataset was subjected to a process of cleaning of Authors’ name (AU, 
in WoS abbreviation) and Authors’ Keywords (DE, in WoS abbreviation) using 
the tool OpenRefine4 (formerly Google Refine), designed to clean and transform 
datasets. The analysis was performed using three main tools: Sciencescape5 (a tool 
for scientometrics working with Scopus and Web of Science files), Table2Net6 
(a tool to convert a table, or a dataset, into different kinds of networks, such as 
unipartite, bipartite and citation) and Gephi7 (a network analysis and visualization 
software package allowing for visual network analysis). These three tools, which 
are designed to be integrated/combined with each other have all been developed 
by Médialab researchers and developers; in the case of Gephi, it is being designed 
by a larger partnership including SciencesPo, that is now a partner of a not-for-

4)  http://openrefine.org/
5)  http://tools.medialab.sciences-po.fr/sciencescape/ 
6)  http://tools.medialab.sciences-po.fr/table2net/
7)  http://gephi.github.io/
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profit corporation, the ‘Gephi Consortium’, including Linkfluence, WebAtlas, 
and Quid. All the tools are available as open source. 

We used the tool in an explorative and inductive fashion. This choice was 
not only motivated by our recent interest in digital methods scholarship. Rieder-
Rohle (2010) discuss digital methods as a set of tools that in several cases are 
best suited for ‘data exploration’, meaning that by rendering certain aspects, 
properties, and relations visible, these tools can offer new perspectives on the 
phenomena under study. In this respect, even if these are not adequate to verify 
or falsify hypotheses, they still generate knowledge about the analysed data. 

Venturini et al. (2014a, p. 16) note that in developing digital methods for 
the social sciences, the well known problem of ‘experimenter regress’ emerges: 
because of the novelty of these methods, the claims are difficult to ground and 
both concepts and results appear ‘unclear’. There is a risk that visual artefacts 
aesthetically appealing or intuitively convincing may self-validate. Finding 
stable criteria to evaluate the artefacts is particularly difficult for a novice in 
the field. As a solution, Venturini et al. (ibid.) suggest comparing the results of 
the tools with results obtained in traditional research, in looking for consistency 
or agreement among them. We adhere to this approach: the considerations we 
propose in this paper are the result of the triangulation between visual network 
analysis of the scientific fields around digital social research and a more 
traditional literature review, enriched by our personal exchanges with leading 
scholars in the field. In attempting ‘visual network analysis’ we rely on Venturini 
et al (2014b) tentative framework based on three variables: position (related to 
the spatialization of the network and aimed at the identification of clusters), size 
(related to ranking the nodes, and aimed at identifying hubs and authorities) and 
hue (related to coloring the nodes according to defined categorizations, aiming 
at making further dimensions of analysis visible)�
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Results of the tool-based analysis

Sciencescape analysis

Digital social research (as defined in our methodology) is a recent trend, and an 
expanding one, reflecting the novelty of the topic. Most of the papers on this 
subject have been published since 2010 (cf. Figure 1).

Figure 1 - Papers in the area of digital studies per year

The core of the papers focus on ‘data visualisation’, ‘big data’, ‘webometrics’ 
and ‘social media’, as identified by their keywords (cf. Figure 2). As expected, 
these central keywords configure an area which is largely determined by what 
‘the digital turn’ is based upon, i.e. digital data and the specific methodologies 
applied to its analysis, and in particular to its visualisation, which digital 
technologies have also come to develop. Only after these keywords comes ‘digital 
humanities’, which are linked to more specific contents. ‘Digital methods’ as a 
keyword, the starting point of our analysis, is relatively residual, only emerging 
in the last few years, reflecting the developing identity of this field.
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Figure 2 - Top keywords in digital studies
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It should be noted that while ‘internet’ (and related technologies) were 
prominent in the beginning of the 2000s, ‘information visualisation’ and 
‘webometrics’ came to lead the area afterwards, until the more recent emergence 
of ‘big data’ and ‘social media’ as central keywords in digital research in the 
social sciences and humanities (cf. Figure 3). It appears that the possibilities 
created by social media and related big data are only now being tapped into, 
and one might expect this will lead to a significant development of the field 
in the coming years, supported by the visualisation technologies (and related 
contributions to the development of the research communication processes) that 
have been a central focus until now�

Figure 3 - Top Keywords in digital studies’ papers per year
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This thematic approach is also reflected in the journals which have published 
the identified papers. ‘Scientometrics’, information science journals, or 
visualisation and information processing journals have been the main publishing 
areas. However, it is clear that in recent years other specialized journals have 
embraced this digital turn and emerge as relevant publication outlets for this 
work. Journals such as ‘Literary and Linguistic Computing’, ‘New Media 
and Society’, ‘Information Communication and Society’, ‘Historical Social 
Research’, ‘PS – Political Science & Politics’ or others in health studies fields, 
show that digital methods are reaching beyond the initial, more technical 
development of methodologies to a recent more thematic use of their potential, 
including in the field of communication studies (Figure 4).

Figure 4 - Digital studies Source Journals per year
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Despite this recent trend, it is clear that the area is still developing mostly 
around the development of methodologies for data processing and visualisation, 
rather than in its use in wider social sciences research� An analysis of a set of 
almost 6000 papers citing the digital research dataset, as we defined it, shows 
that these citing papers largely follow the earlier pattern of the publications, 
i.e. focusing particularly on journals in the fields of information sciences and 
scientometrics. However, when looking at keywords, the picture changes 
slightly. While keywords such as ‘visualisation’, ‘bibliometrics’ and ‘internet’ 
are dominant, ‘social media’ also beginning to have significant relevance. 
‘Social media’ emerges as the central keyword in the last few years, perhaps 
revealing that social media data is a primary signal of a digital turn, competing 
with traditional, official statistics as a primary source for social science research, 
and suggesting that ‘digital methods’ are having significant impact beyond the 
specific dedicated publications. This turn is also reflected in the significant 
number of papers citing the set of papers in the corpus we identified. 
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Figure 5 - Keywords in papers citing digital studies dataset

Core of Digital Methods and Digital Humanities

Since our analysis highlights the importance of the areas of information 
science, visualisation and scientometrics in our digital studies’ set of papers, 
we decided to particularly focus on those papers which reflect a more strict 
view of digital methods, as related to science and technology studies (STS). We 
call this new subset ‘digital methods core’ (DMCore). In doing so we selected 
59 papers among the initial set, which are identified by topics such as ‘digital 
methods’, ‘controversy mapping’ (and related terms), or specific tools (such 
as ‘sciencescape’). In addition, we added 194 papers which cite these articles 
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(excluding self-citations, already included in the initial 59 papers), and that, as 
such, are expected to reflect the impact of those papers. The number of citations 
reflects a significant influence of the DMCore, namely taking into account that 
these papers have mostly been published in recent years, hence with a limited 
time frame for citation influence. 

While the number of papers in this set remains relatively low for a more 
extensive analysis, it shows that there is a breadth of research that finds intellectual 
inspiration on digital methods and that goes beyond the specific development 
of digital technologies and visualisation� Indeed, what is striking in this data 
compared to the wider set is on the one hand, the diversity of keywords involved, 
with ‘data visualisation’ or ‘social media’ being just two among others, and its 
relation to STS (and actor-network theory (ANT)) in particular (cf. Figure 6).

Figure 6 - Keywords of core digital methods papers per year

The main source journals of this specific set reflects also that ‘digital 
methods’ is not limited to methodological publications, but rather appears to 
influence social science research across a wide range of fields (Figure 7). The 
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diversity of journals also appears to reflect the diversity of case studies which 
have used the digital methods approach. 

Figure 7 - Source journals of core digital methods papers per year

A similar analysis was developed regarding research in ‘digital humanities’. 
A core group of papers was identified with ‘digital humanities’ as a topic (175 
papers), reflecting a larger and more well established research area, when 
compared to ‘digital methods’. However, while better established, the ‘digital 
humanities’ appears to have a lower impact, with fewer papers citing these(112) 
than the digital methods core set� This may in fact be a result of the clearer 
definition of the area, and of its lower diversity. This is reflected in the structure 
of the publications, with more focused source journals dominated by ‘Literary 
and linguistic computing’ and with top journals including other journals in the 
digital humanities. Moreover, this is also reflected in the keywords of this core 
set. As reflected in Figure 8, ‘digital humanities’ has been the top keyword for 
the last 5 years, along with other strongly related keywords in the top list.



215Mapping digital methods: where science and technology studies...

Figure 8 - Keywords of digital humanities papers per year

The analysis of this data reflects the digital methods field as an emerging, 
dynamic, field, with potentially wide impact well beyond the more strictly 
defined area. This is clearly distinct from the characterization of the field of 
‘digital humanities’ which appears to have a more narrow impact, and a more 
institutionalized development.

Visual network analysis though Gephi

By exploring some of the variables of the main dataset (1,492 papers), we 
attempted to analyze visually the connections between the items composing to 
our dataset in terms of authors (AU), author’s keywords (DE), journals (SO) and 
journals’ area (SC) (the latter field was recoded into Open Refine to reduce the 
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options). We selected three visual artifacts for the analysis and the discussion 
(next section).

The first one is a bipartite graph8 of AU and DE, which has been elaborated 
to visualize only the giant component9 and that takes into account only authors 
and keywords whose occurrence is greater than 1. Being a bipartite network, 
by selecting an author’s node, we visualize all his/her keywords, while clicking 
on a keyword’s node we visualize all the authors using the same keyword. The 
graph has been spatialized using Force Atlas 2 algorithm whose principle is that 
linked nodes attract each other and non-linked are pushed apart (see Jacomy 
et al. 2014). The spatialization makes the position of the nodes meaningful 
because force-vector algorithms assure that the distance among nodes is roughly 
proportional to their structural equivalence, that is to say the number of neighbors 
that they have in common: in other words two nodes are close if they are directly 
connected to the same set of nodes (Venturini et al 2014b).

The calculation of the modularity10 (setting the resolution to 2, in order to 
get the bigger communities) identifies 6 communities of authors and keywords, 
represented by the different colors in Fig. 9 (size represents the degree of the 
nodes)� 

8)  In a bipartite graph the nodes are divided into two categories, and each edge connects a node 
in one category to a node in the other category (Easley and Kleinberg 2010, p. 279). 
9)  The giant component is a connected component of the graph that contains a significant fraction 
of all the nodes (Easley and Kleinberg 2010, p. 30).
10)  Modularity is one measure of the structure of networks or graphs, designed to measure the 
strength of division of a network into modules (also called groups, clusters or communities), see 
https://en.wikipedia.org/wiki/Modularity_%28networks%29
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Figure 9 - Bipartite graph AU&DE, overview

There are basically three main clusters of AU&DE. The first one, which is 
also the one that shows a stronger internal cohesion, appears more dense than 
the others and develops around the keyword ‘Webometrics’ with the scholars 
Mike Thelwall, Han Woo Park, Isidro Aguillo and José Luis Ortega as central 
authors, not only locally, but also within the bigger picture (Figure 10). Several 
methodological approaches for the study of digital data are located in this 
cluster, such as ‘hyperlink network analysis’, ‘co-link analysis’, ‘informetrics’, 
‘scientometrics’, ‘bibliometrics’. ‘Internet’ and ‘world wide web’ are relevant 
keywords of the cluster� 
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Figure 10 - Bipartite graph AU&DE, ‘Webometrics’ cluster

A second cluster (Figure 11) is dominated by the keyword ‘Information 
visualization’ and appears less dense than the previous one with at least two 
visible sub clusters: one thematic, around ‘data visualization’ (below the node 
‘Information visualization’) and one that is characterized by the frequency of 
authors with Spanish surnames (on the left side of the picture; ‘Spain’ is also 
an important keyword of the cluster). The central author is the scholar Félix 
De Moya Anegon, founder of the Scimago group, who is connected with 
several scholars that have collaborated with him - and also thematically, with 
several keywords (‘scientific output’, ‘impact factor’, ‘co-citation’) related to 
the study of the scholarly communication system and of scientific information 
databases. This sub cluster bridges the ‘information visualization’ cluster with 
the ‘webometrics’ cluster, and keywords such as ‘social network analysis’ and 
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‘network analysis’ connects the more influential scholars of the two sections of 
the graph.

Figure 11 - Bipartite graph AU&DE, ‘Information visualization’ cluster

A third cluster develops around the keywords ‘big data’ and ‘social media’ 
(Figure 12). It appears more disperse, compared to the previous ones, reflecting 
the more recent emergence of these keywords in digital research in the social 
sciences and humanities (see Figure 3; see also the previous section with 
Sciencescape analysis). ‘Twitter’ as medium and, to a lesser extent ‘open data’ 
as topic of analysis and ‘computational social sciences’ as methodology, stand 
out as other relevant keywords of the cluster, while there are no authors clearly 
emerging as central nodes. The specific keyword ‘digital methods’ is located in 
this cluster�
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Figure 12 - Bipartite graph AU&DE, ‘Big Data-Social Media’ cluster

A second bipartite graph representing AU and SO (with SC as attribute) 
shows the relationships between authors and journals in terms of one connected 
cluster in a central position - dominated by ‘Computer Science and other’ 
journals - and a great number of small clusters disconnected from the central 
one. By focusing on the central cluster, we can visualize the main authors and 
the main journals (by modifying the size of the nodes according to indegree and 
outdegree measures11). While in terms of authors we find in this central cluster 
the main scholars of the ‘webometrics’ and ‘information visualization’ clusters 
of the previous graph, in terms of journals (Figure 13) ‘Scientometrics’ and 
the ‘Journal of the American Society for Information Science and Technology’ 
dominate the cluster, with a relevant role of other journals classified in the same 

11)  In the case of a directed network (where ties have direction), it is possible to calculate separate 
measures of degree centrality, namely indegree and outdegree: indegree is a count of the number 
of ties directed to the node and outdegree is the number of ties that the node directs to others, see 
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category of ‘Computer Science and other’ such as ‘Information Processing and 
Management’, ‘Aslib Proceedings’, ‘Journal of Information Science’, ‘Journal 
of Documentation’; other important source journals, of the category of ‘computer 
science’, are the journals ‘Information Visualization’ and ‘IEEE Transactions on 
Visualization and Computer Graphic’; ‘Profesional de la Informacion’, classified 
by WoS as ‘Information Science and Library Science’, is also relevant.

Figure 13 - Bipartite graph AU&SO(SC), main cluster’s journals

The last figure (Figure 14) represents the network of papers using the same 
keywords, that is a monopartite graph of keywords (DE) linked by papers (TI) 
(the graph takes in consideration nodes whose occurrence >1). The main elements 
of interest of this graph for our discussion are that the papers using the keyword 
‘digital methods’ do not employ keywords located in the ‘webometrics’ cluster 
but are mostly connected to the semantic word of the other two main clusters 
of ‘information visualization’ and of ‘big data’. With respect to this last cluster, 
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there are many keywords used in association with digital methods: these refer 
to methodology (‘data collection’; ‘digital data’), digital platforms (‘Twitter’; 
‘Facebook’), more consolidated scientific areas (‘computational social sciences’; 
‘digital humanities’) but also more traditional research topics in the social 
sciences (‘labour’, ‘collective action’); interestingly, the very keyword ‘big data’ 
is not directly connected to ‘digital methods’. On the right side of the picture, 
‘digital methods’ shows connections with a series of keywords clearly related 
to the field of Science and Technology Studies (STS), such as ‘Actor-Network 
Theory’, ‘public understanding of science’, or ‘scientific controversies’. 

Figure 14 - Normal graph DE by TI, focus on ‘digital methods’

Discussion

From the analysis of the dataset through Sciencescape and the visual network 
analysis we derived some preliminary tracks for the analysis.
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1� Digital Methods seems to be located between three distinct areas/
disciplines a) Science and Technology Studies; b) Information visualization 
and c) Media Studies� �
2� A cluster emerges around other methodologies to study the web such as 
‘webometrics’; ‘social network analysis’ and ‘hyperlink network analysis’. 
This appears as the most structured cluster, with the lead authors of the 
wider area and with strong internal interconnections in terms of keywords 
and journals of publications. The keywords around ‘digital methods’ seem 
particularly far/disconnected from this cluster.
3� The buzzword ‘Big Data’ is at the center of one of the main clusters, 
attracting approaches, topics and devices broadly connected with ‘media 
studies’; although ‘digital methods’ appears connected to several nodes of 
the ‘Big Data’ cluster, the two keywords are not directly connected.

How can we make sense of these observations? Do the visual representations 
and analysis presented above resonate somehow with the literature that we can 
explicitly trace back to Digital Methods?

First of all we need to characterize Digital Methods in terms of research 
centers and scholars� In less than one decade, several initiatives and research 
centers committed to developing and exploring the possibilities offered by digital 
technologies for social research have emerged in Europe12� Among them, it is 
possible to identify four leading centers. The pioneering center is the ‘Digital 
Methods Initiative’ (DMI) in Amsterdam created through the initiative of 
Richard Rogers, an American Professor of New Media and Digital Culture based 
at the University of Amsterdam. In Amsterdam, the group of new media scholars 
led by Rogers have been developing methods, techniques and tools since 1999, 
starting with the Net Locator and later, the Issue Crawler, a tool for hyperlink 
analysis. Besides being a New Media research group in Media Studies, DMI 

12)  According to Ruppert, Law and Savage (2013, p. 29), the list should include: “the National 
Centre for e-Social Science (NCeSS, UK), now the Manchester eResearch Centre (MeRC); the 
Digital Methods Initiative (DMI, Amsterdam); the Oxford e-Research Centre and Oxford Internet 
Institute (UK); the Bartlett Centre for Advanced Spatial Analysis (UK); the Centre for Research 
on Socio-cultural Change (UK); the medialab (Sciences Po, France); and the eHumanities Group 
at the Royal Netherlands Academy of the Arts and Social Sciences (KNAW)”.
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offers a PhD program as well as a well known short-term, intensive, training 
on Digital Methods in Europe (the Winter and Summer schools that take place 
every year in Amsterdam)� 

A second ‘hub’ is represented by Médialab-SciencesPo, founded in 2009 
by Bruno Latour and explicitly inspired by the methodological proposal of the 
Actor-Network Theory (ANT); among the team members, Tommaso Venturini, 
Associate Professor at the Institut d’Etudes politiques (IEP Paris) has intensely 
collaborated with Latour and led the research activities of the center� Joining a 
multi-disciplinary team composed of social scientists, designers and computer 
engineers, Médialab applies digital methods for the analysis and visualization of 
controversies (‘mapping controversies’, see Venturini 2010 and 2012), extending 
earlier work on controversies developed at the Centre for the Sociology of 
Innovation, by Latour, Callon, and others� Médialab has partnered with DMI 
and other research teams in several projects, such as MACOSPOL (Mapping 
Controversies on Science for Politics, an EU-funded collaborative research 
project) and E-MAPS (an EU-funded collaborative research project that builds 
on the results of MACOSPOL and aims at assessing the opportunities and risks 
of online communication for the public debate of technoscientific issues). 

From a design perspective, another relevant actor in the network of research 
centers focused on Digital Methods is Density Design – which also has a strong 
partnership with Médialab, with some researchers associated to both the centers – 
a research laboratory within the Design Department of the Politecnico di Milano. 
Density Design specializes in the domain of visual representation, including 
theoretical and epistemological reflections on visualizations and analysis of their 
cognitive underpinnings.

Finally, a fourth hub considered is the Goldsmiths College, from the 
University of London, in the UK, and in particular, the Centre for the Study of 
Invention and Social Process (CSISP), an interdisciplinary research centre based 
in the Department of Sociology. The center, offering undergraduate and graduate 
training in Digital Sociology, is directed by the STS scholar Noortjie Marres, 
that was part of the team led by Rogers (with whom she has often collaborated) 
that built the Issuecrawler and is currently developing another tool called Issue 
Mapping Online.



225Mapping digital methods: where science and technology studies...

By exploring the production of the scholars associated with these centers, 
it is possible to identify three main intellectual traditions and/or scientific 
debates influencing the development and current frame of Digital Methods, 
which somehow resonate with the track under 1): a) Actor-Network Theory (an 
approach developed within the Science and Technology Studies), b) the debate 
about the performativity of methods (at the intersection of Sociology and the 
STS); c) the opposition between the ‘virtual’ and the ‘digital’ (Media studies). 

Actor-Network Theory (ANT), initially developed by Bruno Latour, 
Michel Callon and John Law, represents a strong root of the emerging scientific 
community of Digital Methods� As Latour often made clear in his works, the 
use of the word ‘network’ in the language of the ‘actor-network theory’ does not 
simply designate things in the world that have the shape of a net, but a mode of 
inquiry – network being used in conceptual terms rather than in concrete ones 
(Latour 2011). The basic idea conveyed by ANT is that “whenever you wish to 
define an entity (an agent, an actant, an actor) you have to deploy its attributes, 
that is its network […] an actor is nothing but a network, except that a network 
is nothing but actors” (ibid: 5). ANT represents an alternative to the scientific 
tradition of ‘social network analysis’, that lies at the basis of other methodological 
approaches to the study of the Web that we found in the ‘Webometrics’ cluster 
(such as Hyperlink Network Analysis, see Park-Thelwall 2003), and in some 
respect, this could offer a way to make sense and to develop the track 2).

In the long-standing project of ANT, digital technologies stand out for the 
possibilities they give to ‘materialize’ a network mode of inquiry. Rogers and 
Marres (2002: 342) emphasized that “Bruno Latour (1998) argued that the 
Web is mainly of importance to social science insofar as it makes new types of 
descriptions of social life possible. According to Latour, the social integration of 
the Web constitutes an event for social science because the social link becomes 
traceable in this medium� Thus, social relations are established in a tangible form 
as a material network connection”� 

In this respect, Latour and colleagues have been particularly interested in 
reflecting on how digital traces left by actors inside newly available datasets 
might help the reformulation of classical questions of “social order” (Latour 
et al 2012). This exploration is built upon the social theory developed by the 
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French sociologist Gabriel Tarde (1843-1904) by following an unconventional 
– at least for the tradition of the social sciences – line of reasoning: instead of 
asking how the social/collective emerges from the sum of the individuals, the 
question is somehow inverted: is there a way to define what is durable social 
order without making the assumption that there exists two separate levels: the 
micro and the macro, the individuals and the aggregates? A crucial point is that 
according to Latour and colleagues Tarde’s insight never had the possibility to 
be developed or tested because of the lack of empirical tools adjusted to it: “Our 
argument is that digital techniques seem to chip away at both ends of what so 
many social theories take as their indispensable anchors, thereby offering an 
occasion to illustrate other views of social order” (ibid.: 603). Particularly the 
research community around the Médialab seems to conceive of digital methods 
as a route forward, developing social sciences beyond the set of discontinuities 
that permeate its traditional ways of producing and organizing knowledge: the 
intensive vs. the extensive (in terms of data); the aggregating vs the situating (in 
terms of methods); the micro-interactions vs. the macro-structure (in terms of 
theory), something that ‘was an impossible goal just a dozen years ago […] [and 
now] starts to become more and more realistic as digital technologies spread 
(Venturini and Latour 2010). In line with the tradition of the Sociology of Scientific 
Knowledge, Digital Methods are expected to enrich or reframe the classical lines 
of inquiry about controversies that in the work of the Edinburgh (Barnes and 
Bloor) and Bath (Collins and Pinch) schools stand out as a crucial engine of 
science. Typically, controversies are studied when they become visible in the 
public arena or in specific scientific communities, i.e. after they have emerged: 
the new set of ‘quali-quantitative’ digital methods could instead make it possible 
to follow their process of construction, deconstruction and reconstruction, i.e. 
to study controversies during their emergence (ibid.). Controversies, therefore, 
are regarded as a privileged object of inquiry to experiment with the potential of 
digital methods for social sciences for several scholars working in the field (the 
two EU funded projects previously mentioned represent the effort to create the 
context for developing this line of inquiry).

Inspired by ANT’s concern for the agency of objects, another debate that 
seems to be influential for digital social research a la Digital Methods is the one 
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about the performativity of methods. In particular, the research agenda known 
as ‘Social Life of Methods’ (Savage 2013) reflects the centrality acquired by 
research methods in cultural and social debates by approaching them as specific 
objects of inquiry and exploring them not as a mere ‘descriptor’ of society, but as 
something that ‘helps to create it anew’13. Ruppert, Law and Savage (2013) have 
recently approached the ways in which digital data and devices are reconfiguring 
social sciences methods and its very assumptions. One way in which this 
reconfiguration happens is related to the fact that most of the ‘data’ used in social 
research is not directly collected by researchers through specific artefacts such as 
interviews or questionnaires but emerge as a by-product of other activities; while 
this is not necessarily new in the history of social research the specificities of 
the digital in this respect deserve to be investigated. In this respect, the authors 
suggest that “in relation to digital devices, then, we need to get our hands dirty 
and explore their affordances: how it is that they collect, store and transmit 
numerical, textual, aural or visual signals; how they work with respect to standard 
social science techniques such as sampling and comprehensiveness; and how 
they relate to social and political institutions. To tease out these specificities 
and qualities it is useful to consider, in a historical register, how digital devices 
compare with other, older, socio-technical devices, and consider the different 
affordances that they offer in a nuanced manner” (ibid.: 32, our italics). This 
specific concern for the methodological and epistemological reflections lies at 
the basis of the particular approach to digital sociology we are discussing, that 
according to Marres “is not just about theorizing the digital society, and it is not 
just about applying social methods to analyse digital social life. The relations 
between social life and its analysis are changing in the context of digitization, and 
digital sociology offers a way of engaging with this”14. Marres (2012) proposes 
an approach to digital social research as an open-ended process of redistribution 
of methods among a diverse set of agents, acknowledging the contributions of 
digital devices, practices and subjects to the enactment of social research. In this 

13)  http://www.cresc.ac.uk/our-research/social-life-of-methods/
14)  See Marres N�, What is Digital Sociology?, Blogpost on CSISP Online, January 21, 2013, 
available at http://www.csisponline.net/2013/01/21/what-is-digital-sociology/
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perspective, where digital methods are shaped by the social and, at the same 
time, they do the social, techniques of digital research - such as scraping (Marres 
and Weltevrede, 2013) – become not merely instrumental tools, but analytic 
practices. 

This perspective resonates with the approach proposed by Rogers, author 
of the most relevant book-length work on digital methods (Rogers 2013) 
and initiator of the Digital Methods’ research agenda� Rogers focuses on the 
methodological and epistemological affordances of the dominant devices on 
the web and aims at taking advantage of them for social research� He suggests 
repurposing the methods of the medium for social research: learning how the 
dominant devices treat natively digital objects (hyperlinks, tags etc.), which 
techniques are employed in authoring and ordering information, knowledge and 
sociality and then thinking along with those devices and treatments so as to 
recombine or build on top of them (ibid.: 37, our italics). 

In clear opposition to the approach transposing traditional social sciences’ 
methods to the ‘virtual’, Richard Rogers’ line of investigation has been oriented 
to “move Internet research beyond the study of online culture and beyond 
the study of the users of ICTs only” (ibid.: 4). In situating digital methods in 
Internet-related research, Rogers (2013) has singled out three main phases: the 
first one approaches the Web as ‘cyberspace’, characterizing the ‘virtual’ as a 
sort of realm apart from the ‘real’ that could provide opportunities to redefine 
politics, identity and even corporality. Starting from the late 1990s-early 2000s, 
social scientists started to question the earlier approaches to the study of the 
Web� In order to question the divide between the virtual and the real, scholars 
started to ground – employing consolidated social sciences methods such as 
ethnography and interviews – the online by going offline, as in the ground-
breaking work on Internet use in Trinidad and Tobago made by ethnographers 
Daniel Miller and Don Slater (2000) to the study of people using the Internet. 
Rogers argues that starting from the second part of the first decade of the 2000s 
a number of scholars have moved from the study of the Internet as the study of 
the ‘online’ cultures; he describes this new era in Internet research as: “one that 
[...] concerns a shift in the kinds of questions put to the study of the Internet. The 
Internet is employed as a site of research for far more than just online culture. 
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The issue no longer is how much of society and culture is online, but rather how 
to diagnose cultural change and societal conditions by means of the Internet� 
The conceptual point of departure is the recognition that the Internet is not only 
an object of study but also a source” (ibid.: 21). The key notion elaborated by 
Rogers to characterize this third phase of Internet-related research is ‘online 
groundedness’, referring to a research practice that follows the medium, captures 
its dynamics, and makes grounded claims about cultural and societal change 
(ibid. p. 23). Digital methods elaborates and analyzes digital data instead of 
digitized data, that is objects, content, devices, and environments (hyperlinks, 
blog posts, search engines, websites...) that are ‘born’ in the new medium rather 
than those that have simply ‘migrated’ to it (Rogers 2013: 19) (cultural analytics 
and culturomics are regarded by the author as example of approaches that work 
with digitized data). 

At the same time, Rogers and other scholars of the community of Digital 
Methods have often highlighted the distinction between ‘digital methods’ and 
other approaches that rely on large datasets, and particularly on the so-called 
Big Data� In a way, Digital Methods could be seen as an emerging research 
agenda looking for an alternative way of doing social research in the age of 
Big Data, and this argument provides a way to make sense of our third track for 
analysis. In contrast with issues of ‘correlation’ among the huge amount of data 
available (Bollier and Firestone, 2010) - editor-in-chief of Wired magazine Chris 
Anderson’s prophecy that ‘the data deluge makes the scientific method obsolete’15 
has become popular - what Digital Methods focuses on is the ‘formatted’ nature 
of much of digital data. Keeping central the argument that there is no such thing 
as ‘raw data’ (Gitelman 2013), digital methods scholars argue that practice, 
data and analysis cannot be distinguished in any easy or straightforward way, 
strengthening the importance of research design in digital research16� In other 

15)  Anderson (2008) argued the provocative case that in an age of cloud computing and massive 
datasets, the real challenge is not to come up with new taxonomies or models, but to sift through 
the data in new ways to find meaningful correlations, see Bollier and Firestone 2010: 4.
16)  See the conversation between the two computer designers Donato Ricci, associated to 
Medialab-SciencesPo and Density Design and Pedro Miguel Cruz, researcher based at the Computer 
Design and Visualization Lab (CDV) of the University of Coimbra http://digitalmethods-seminar.
org/qa-between-donato-ricci-and-pedro-miguel-cruz/ 
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words, instead of advocating for a data-driven social sciences, digital methods is 
mostly concerned with problematizing online data and devices�

While this approach does not stress the size or the amount of data - suggesting 
on the contrary the relevance of small datasets - it has important consequences 
in terms of issues of ‘information visualization’ (an area that emerges as relevant 
for Digital Methods in our tool-based analyses, see track 1) and for extension 
of ‘science communication’. The move towards digital social research has been 
accompanied by “the re-emergence of visualization as key to social analysis” 
(Ruppert et al. 2013, 36), in contrast with the traditional use of numerical and 
textual devices within the social science apparatus. In this process “visualization 
becomes a summarizing inscription device for stabilizing and representing 
patterns so that they can be interpreted” (ibid.).

If information visualization has been primarily seen as a tool for better 
understanding the complexity of constituted datasets or for making sense of 
data, Digital Methods approaches visualization as an argumentative device, as 
storytelling. Visualisation has come to be influenced more and more by art and 
approached as a way to communicate a concern or to talk about our world, rather 
than just showing data (Manovich 2011, 13). 

Rather than as its point of arrival, visualisation is regarded more and 
more as part of the digital research process: “the graphic is no longer only 
the ‘representation’ of a final simplification; it is a point of departure for the 
discovery of these simplifications and the means for their justification” (Bertin 
1983 in Lima 2011, 73). Accordingly, the research process is being reconfigured 
in order to make room for new collaborative forms of thinking and making 
involving social scientists, computer scientists and designers. Similarly, science 
communication may come to be seen less as a practice that comes after the 
fact – presenting results – but rather as an integral part of digitally embedded 
research practices, whereby the digital traces created through communication 
practices are part of the process of understanding the social embeddedness of 
our knowledge production practices and of the production of new social science 
knowledge�
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Conclusion

In the present paper we proposed to use the tools developed within the field of 
Digital Methods to map the emerging field itself. In doing so we expected both 
to explore the mapping methodologies and to present a useful representation 
of this emerging field. As reminded by Venturini (2012: 798), “[t]he map is not 
the (observed) territory, neither should it be.” The use of such maps derives not 
from their mirroring power but rather from their readability. In other words, 
do the digital traces of the field of Digital Methods provide us with a plausible 
understanding of the field? The current centrality of social media in producing 
digital traces led us to question whether Digital Methods could thus be an area 
where Science and Technology Studies and Communication Studies meet�

The paper therefore proceeded through an initial analysis of the digital 
mapping of the field. The analysis of the bibliometric data revealed that the broad 
field of Digital Methods is strongly related to webometrics, internet research 
and information visualization, and more recently to social media and big data, 
reflecting strong connections with communication studies, and to more classic 
bibliometric studies of science and technology, and information science�

However, when defining Digital Methods more strictly, in relation to the 
definition proposed by Rogers (2013) and others, STS emerges more clearly 
as a relevant influence. Additionally, this core of Digital Methods emerges as 
more clearly defined and dynamic than Digital Humanities, which has a greater 
breadth of influence, but less dynamic in the most recent years.

The visual mapping of the different traces from our set of papers contributes 
to our reading of Digital Methods� The analysis of authors and keywords 
identifies three main clusters: one around ‘webometrics’, with greater internal 
cohesion and structured around more classic methodologies; another dominated 
by the keyword ‘information visualization’; and a third one around the keywords 
‘big data’ and ‘social media’, where the keyword ‘digital methods’ is also 
located. The analysis of keywords (by papers) also links ‘digital methods’ more 
strongly with ‘information visualization’ and ‘big data’ clusters, connecting 
both with traditional social science topics as well as with STS topics, through 
methodological keywords� Interestingly, these readings do suggest that Digital 
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Methods articulate particularly relevant links between social media, and its 
analysis in Communication Studies, ‘big data’ and STS.

The characterization of the emerging area of Digital Methods, and of its 
most active centers and researchers, developed in the subsequent section, 
suggests that the mapping results provide resonance of our reading of the field. 
The work of Latour, Venturini, Rogers, Marres and colleagues suggest that 
digital methods is strongly linked to ANT, the debate about the performativity 
of methods and the opposition of the ‘virtual’ and the ‘digital’. In this sense, our 
own mapping of Digital Methods, and the connections and differentiations it 
reveals, are a contribution to our understanding of the field. This mapping does 
not pretend to present the reality of a still emerging area of research, but rather 
to be a part of our own research process and of our own (and we could say also, 
of the readers) process of knowledge production through the digital world. It is 
not only Communication Studies and STS that might connect through digital 
methods; digital methods also emerges as a mode of communication of different 
scientific practices.
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In need of a better communication 
of mathematics in the press
Susana Simões Pereira, José Manuel Pereira Azevedo,  
António José de Oliveira Machiavelo,  

Introduction

The press has been using mathematical information in a rather versatile way. 
Namely, it is possible to identify, at least, three different uses: mathematics as the 
main topic of a news article; as a secondary topic (e.g.: when the news focuses 
on the impact or utility of a mathematical model) or even as a communication 
tool. The two first uses of mathematics in the press are not as common as 
what happens with other sciences (Bucchi & Mazzolini, 2003; Mourão, 2007) 
and, although there is not much literature investigating why, authors such as 
Bucchi, Emmer, Steen or Mazur, highlight some of the reasons why it is that 
way. The difficulty to relate mathematic discoveries with non-scientific topics 
(Bucchi, 2004), the absence of time in mathematics1 (Mazur, 2004) and the 
lack of controversy around mathematical issues (Emmer, 1990) are some of the 
reasons mentioned by the authors. Additionally, Steen (Steen, 1990) states that 
journalists have difficulty understanding mathematical information and that the 
relationship between journalists and mathematicians is sometimes undermined 
by some hostility� 

Although mathematics is rarely used as topic of news, it is usually used 
as a communication tool. Statistical information, graphs, percentages or logical 

1) According to this author, the absence of time is due to the fact that many mathematical 
questions last for centuries, although there is a temporal sequence associated to it and constraints 
of financing, patience or interest.
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arguments are used in news of several subjects, from economy, to politics or 
society. The study of such use of mathematics is the scope of the study presented 
in this paper.

As a tool, mathematical information is frequently associated with the 
credibility and quality of the news (Charnley, 1936; Meyer, 2009). It contributes 
to a deeper understanding of the news topic and to the clarification of information 
(Cohn & Cope, 2001; Paulos, 1997). Moreover, data can also be used as a starting 
point, when the journalistic work is based in data mining of available databases 
(Meyer, 1991).

Although mathematical skills are recognized as being essential to the 
journalistic work (Maier, 2000; Paulos, 1997; Scanlan, 2011), several authors 
alert to the fact that mathematical errors are pervasive in the news. Among them 
are Allen Paulos, who wrote The mathematician reads the newspaper (Paulos, 
1997) and Victor Cohn and Lewis Cope, authors of the book News and Numbers 
(Cohn & Cope, 2001). While the first examines the most frequent mathematical 
errors in the news and highlights how dangerous they can be in terms of public 
opinion and decision making, Cohn and Cope alert to some statistical errors and 
give orientation to journalists on how statistical information should be reported.

Other authors (Best, 2001; Blastland & Dilnot, 2008; Dewdney, 1993; Huff, 
1954) also focus on the misuse of mathematics, but in a wider context of daily 
life situations (including in the media).

Empirical studies were also conducted, examining, among other issues, how 
mathematics is used in the news. The first studies identifying mathematical errors 
in the news (though in an ambiguous way) aimed to investigate the accuracy of 
news articles. Charnley (Charnley, 1936) carried out the first of such studies and 
his work established an orientation for future investigations� Later, Blankenburg 
(Blankenburg, 1970) used Charnley’s work to advance a classification system 
for the errors, dividing them into objective and subjective errors� Objective 
errors are factual, technical errors, whereas subjective errors are omissions of 
information that are required to fully understand the news content, as well as 
overemphasis or under emphasis of some aspects. 

The work developed by Blankenburg was later used by Maier (Maier, 2000) 
to conduct an empirical study aiming to study, specifically, the quantitative 
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information in the news of an American newspaper, the News & Observer� 
Maier developed a more sophisticated classification of errors by categorizing 
them not only into objective or subjective errors but also accordingly to the 
specific mathematical content they refer to. Nevertheless he didn’t try to blend 
these two classifications neither group the types of errors he identified into wider 
categories corresponding to a major mathematical theme like statistics or logic.

Another author (Meyer, 2009) used a more generalized classification of 
mathematical errors than the one used by Maier, dividing them into “Numbers 
wrong” and “Numbers misleading or misinterpreted”. Using this categorization, 
Meyer concluded that, among 20 American newspapers, 13% of the news had 
wrong numbers and other 13% had misleading numbers. He also noticed that 
the percentage of mathematical errors varied among newspapers, ranging from 
12.9% to 22.2%.

Another work worth mentioning is the one Robert Brand carried out because 
it is an extension of the study of mathematical errors outside the American 
context. Specifically, he studied the incidence of objective errors in a South 
African newspaper and concluded they are present in 28% of the analyzed news 
(Brand, 2008). 

Research design

A quantitative approach was used to investigate the content of news articles 
from printed editions of the top five generalist newspapers2 — Público, Jornal 
de Notícias, Correio da Manhã, Expresso and Sol — during a three-month 
period (from January, 1st to the 31st of March, 2013)� This set includes both daily 
(Público, Jornal de Notícias, Correio da Manhã) and weekly (Expresso and Sol) 
newspapers, as well as quality (Público and Expresso) and popular (Jornal de 
Notícias, Correio da Manhã and Sol) newspapers.

2) “Top five” according to the circulation numbers. Based on information from the Associação 
Portuguesa para o Controlo de Tiragem e Circulação referring to the last two months of 2012�
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The analysis focused on news articles of all sizes, belonging to both the 
newspaper and their supplements. The ones belonging to the sections of culture, 
entertainment, ads, obituaries and gastronomy were excluded�

The authors used a systematic sampling method to select the news in dailies, 
examining de printed edition of each of these newspapers every three days (e.g.: 
days 1, 4, 7...) (Mass Communication Research Methods, 1998)� With regard to 
weeklies, all editions were analyzed. Thus, 78% of the 115 studied editions are 
from dailies and therefore 22% belong to weeklies.

A grid was developed and validated3 in order to organize the content into 
categories� News were coded regarding the form, content, and mathematical 
errors identified and errors were categorized according to two criteria, in order 
to better understand their nature and the reasons why they occur. Explicitly they 
were classified according to their objectivity (into objective and subjective errors) 
— similarly to the works of Berry, Blankenburg and Maier — and were also 
classified according to their mathematical content — into numerical, statistical, 
graphical and logical� Numerical errors are inaccuracies in measurements, 
quantities, proportions or arithmetic operations; statistical errors are mistakes in 
statistical concepts or omission of concepts necessary to understand the relevance 
of information (e.g.: degree of confidence, sample, probability); graphical errors 
are inaccuracies identified in graphs (e.g.: lack of proportionality in consecutive 
intervals on an axis) or omissions of information in graphs (e.g.: measurement 
units)� Finally, logical errors are inaccuracies in argument claims or reasoning 
fallacies�

Results

We collected 9589 news articles, of which only 1107 (almost 12%) had 
mathematical information. 33% of these 1107 news belong to weekly newspapers 
and 67% are from dailies.

3) Intercoder reliability was tested using Cohen’s Kappa and the results showed substantial 
agreement (k>0,60).
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Data also shows that, among the news collected from weekly newspapers, 
19.5% have mathematical information and 9.6% of the news from dailies have 
mathematical information� This suggests that the difference of time available 
for the production of the newspaper edition influences the frequency with which 
journalists use mathematical information.

Other differences among newspapers are also noteworthy. Namely, results 
show that the quality newspapers (Expresso and O Público) use mathematical 
information more often than popular newspapers (Correio da Manhã, Jornal de 
Notícias and Sol), something that was expected due to the goals of accuracy and 
objectivity that drive quality newspapers (Sousa, 2001).

Studying the distribution of the mathematical information in the newspaper 
we observe that, in all of the five newspapers, it is more frequently used in the 
section of Economics and Business. Regarding the size of the articles, results 
show that the mathematics is more frequently used in big sizes news, that are 
over half of a page, except in Correio da Manhã. The fact that in almost all the 
newspapers mathematics is used more often in big size news supports the claim 
defended by Paulos (Paulos, 1997) that mathematical information is used in the 
press as a mean to deepen stories and present arguments.

Concerning the existence of mathematical errors in the news, the results 
displayed in Table 1 indicate there are considerable differences among 
newspapers.

Daily Newspapers Weekly Newspapers

JN CM Público Total Expresso Sol Total

No� News with errors 39 108 101 248 91 39 130

News with errors (%) 17,9* 45,4 35,3 33,4** 35,8 35,1 35,6***

Table 1: Frequency of news with mathematical errors.   
(*Percentage calculated over the number of news counted in each newspaper.)
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Jornal de Notícias has errors in 17.9% of the news, while the incidence 
of errors in Público almost doubles that percentage and in Correio da Manhã 
almost half of the analyzed news (45.4%) have some type of mathematical error.

On other hand, in weekly newspapers the percentage of news with errors is 
very similar in both newspapers (Expresso and Sol)�

On average, more than 30% of the news, both from daily and weekly 
newspapers have mathematical errors. This is a high percentage when compared 
to the incidence of errors Meyer reported regarding an analysis of 20 American 
newspapers (where the rate of news with errors ranged between 12.9% and 
22.2%) (Meyer, 2009).

Further investigation of the mathematical errors reveals that the subjective 
errors are the most frequent ones in four out of the five newspapers (Público, 
Correio da Manhã, Expresso and Sol)� In Jornal de Notícias the percentage of 
objective errors is slightly superior to the one of subjective errors (table 2).

The most common subjective errors identified in the news were: (1) Omission 
of the sampling method or the population used in a study; (2) Omission of 
the degree of confidence or the margin of error associated with the result of a 
survey or study; (3) “Naked” numbers (use of numbers without context, without 
giving them a meaning); (4) Omission of scales used in graphs; (5) Omission of 
measurement units (in graphs). On the other hand, the most common objective 
errors were (1) inaccuracy in arithmetic operations and (2) lack of uniformity or 
proportionality in scales, whether linear scales or areas (in graphs).

Daily newspapers Weekly newspapers

JN CM Público Total Expresso Sol Total

News with  
objective errors*

21
(53.9%)

39 
(36.1%)

34 
(33.7%)

94 
(37.9%)

38 
(41.8%)

12 
(30.8%)

50 
(38.5%)

News with 
subjective errors *

20 
(51.3%)

95 
(88%)

71 
(70.3%)

186
(75%)

60 
(65.9%)

30 
(76.9%)

90 
(69.2%)

Table 2: distribution of errors in the news according to their type. (*Calculated 
on the total number of news with errors in the respective newspaper. Note that 

the same news article may have both objective and subjective errors.)
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With respect to classification of errors according to their mathematical 
content, data show that statistical errors are the most common in the daily 
newspapers, while numerical errors are the predominant ones in weeklies.

Daily newspapers Weekly newspapers

JN CM Público Total Expresso Sol Total

News with 
statistical errors *

15 
(38.5%)

85 
(78.7%)

37 
(36.6%)

137 
(55.2%)

24 
(26.4%)

25 
(64.1%)

49 
(37.7%)

News with 
graphical errors *

11 
(28.2%)

28 
(26.2%)

28 
(27.7%)

67 
(27.1%)

10 
(11.1%)

4
(10.3%)

14
(10.9%)

News with 
numerical errors *

15
(38.5%)

19 
(17.8%)

42
(41.6%)

76
(30.8%)

62
(68.9%)

15
(38.5%)

77
(59.7%)

News with logical 
errors *

0 1
(0.9%)

1
(1%)

2
(0.8%)

0 0 0

Table 3: distribution of errors in the news according to their type.  
(*Percentage calculated on the total news with errors in the respective newspaper.)

Looking more closely at each of the newspapers, it is possible to observe 
that, although the predominant errors in daily newspapers are statistical, in 
Público, the numerical ones are the most common (identified in 41.6% of the 
news with errors)�

Similar differences are also noticed among the weeklies: in general, 
numerical errors are more frequent (identified in 59.7% of all news from 
weeklies); however, statistical errors are the most common ones in Sol (64.1%).

Comparing quality and popular newspapers, data indicates that whereas 
numerical errors are more frequent in quality newspapers, the errors in popular 
newspapers are predominantly statistical. 

Interestingly, fallacies of reasoning were rarely identified in the five 
newspapers, although literature suggests these are frequent errors in the news 
(Blastland & Dilnot, 2008; Dewdney, 1993; Paulos, 1997).
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The dual categorization of errors allows deeper analysis of the results. 
Evidence shows that, regardless of the type of newspaper (daily or weekly), 
the most common statistical errors are subjective. There are even extreme cases 
(Jornal de Notícias and Correio da Manhã) where all the statistical errors are 
subjective. This means that they are mainly omission or distortion of information, 
which is not necessarily due to the lack of technical or mathematical knowledge 
of journalists. In fact, there are some other reasons that can justify these errors, 
based in the literature: the choice of the journalist, the lack of recognition of the 
importance of such information for the credibility of the narrative or even the 
structure of the news, which being that of an inverted pyramid leads to omission 
of information�

Graphical errors, contrarily to the statistical ones, are predominantly 
objective, both in dailies and weeklies in general. However, it is important to 
notice that this is not true for the newspaper Público, where the number of 
graphical subjective errors (n = 28) is considerably higher than the number of 
graphical objective errors (n = 6). By the very definition of subjective errors, this 
indicates that the graphical errors in Público are mainly due to the omission of 
elements in graphs (e.g.: scales or units), while in other newspapers graphical 
errors are mainly due to incorrect application of technical knowledge related to 
the construction of graphs.

With regard to numerical errors, data shows that, while in the daily newspapers 
objective errors are more frequent than the subjective ones, the opposite 
happens in the weeklies. In both weeklies, the most frequent numerical errors 
are subjective, as well as in the daily Correio da Manhã� In Jornal de Notícias 
and Público the most frequent numerical errors are objective, suggesting that 
professionals in these newspapers have difficulties in interpreting the meaning 
of the figures in context, in performing arithmetic operations with numbers or 
understanding basic numerical concepts. 
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Discussion and conclusions

Results indicate that there is a scarce use of mathematics as a tool of communication 
in the news, when compared with the study performed by Maier (Maier, 2000). 

The incidence of errors is considerably different among newspapers but, 
in average, they exist in more than 30% of the news, a high error rate, when 
compared to previous conclusions of a study carried out by Meyer (Meyer, 2009).

It was also found that the most frequent mathematical errors are subjective, 
meaning that most of the errors are omissions, overemphasis or under emphasis 
of information, that may be due to journalistic judgments about the importance of 
the underlying mathematical information to the news story or the interpretation 
that the journalist makes of this kind of information. According to Paulos 
(Paulos, 1997), these errors can also be caused by the very structure of a news 
story, which somehow obscures the information� Low numeracy levels may also 
justify the way the journalist interprets the mathematical information.

Variability in the most common types of errors in the newspapers can also 
be explained by differences in production times (Blankenburg, 1970) as well as 
differences in the editorial orientation of the newspapers (quality vs. popular).

Although several reasons were pointed out to explain the errors, further 
investigation is needed to understand with which extent each of them really is 
the cause of the different types of errors. 
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