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The world’s entire scientific and cultural heritage, pub-
lished over centuries in books and journals, is increasing-
ly being digitized and locked up by a handful of private 
corporations.

Aaron Swartz

Scholarly communication began as an interpersonal ex-
change of findings between fellow researchers (1). In time, 
the need arose for a structured, comprehensive, and prag-
matic means of communicating scientific knowledge in 
the form of scholarly journals. Scientists did research for the 
sake of progress, and journals strived to catalyze the dis-
semination of research as widely as possible. In the age of 
the Internet, virtually all barriers to interpersonal commu-
nication, including scientific, have collapsed. Rather mirac-
ulously, major publishers managed to survive in the virtual 
environment, without suffering much harm. Not only did 
they survive, but they also continued to grow ever stron-
ger, defying the new reality of a digitized, effortless scien-
tific communication. In 1995, the Forbes magazine made a 
gloomy prediction - Elsevier, the largest publisher of scien-
tific journals, would be “the Internet’s first victim“ (2). Twen-
ty years later, in 2015, Elsevier reported an exceptionally 
high profit margin of 34%. Here lies the paradox: factors 
that justify the high costs of scholarly publishing (largely 
secondary to science itself ) are progressively fading while, 
concurrently, the same new circumstances provide the 
necessary infrastructure for scientific communication to 
become cheaper, circumventing intermediaries. Still, the 
price of publishing services increases, and the high-quality 
supply is funneled to a small number of big players.

The recipe for a bubble

Market bubbles form when a commodity gets overvalued 
and its price, unwarranted by intrinsic value, rises. They de-

flate when the self-perpetuating shared (mis)belief that 
a commodity will always return benefits, regardless of its 
cost, gets forced beyond extreme. Scientific information is 
considered economic commodity, and scholarly publish-
ing behaves in entrepreneurial manner (3,4). Turning to-
ward profit set scholarly publishing and academia on di-
vergent independent trajectories; nevertheless, in many 
aspects, the two fields remain interconnected and what 
happens in academia is bound to reflect in scholarly pub-
lishing and vice versa. Since signs of a possible higher edu-
cation bubble are looming large – the high levels of un-
deremployment or unemployment of the highly educated 
might be due to overvalued academic degrees (5,6) - it 
would be unrealistic to rule out the possibility that schol-
arly publishing might follow a similar path.

DOES THE PUBLISHING BUSINESS FOLLOW THE RULES 
OF THE FREE MARKET?

The workflow in scholarly publishing involves knowledge 
producers – scientists, consumers (universities, libraries, 
scientists, patients, and so on), and publishers, the latter 
acting as the “middle man” and providing the means of dis-
semination of goods (3). In comparison with other systems 
of exchange, the economy of publishing has many pecu-
liarities. First, the majority of suppliers (authors-scientists) 
provide the product for free (likewise, the majority of peer-
reviewers provide their services for free) and purchase and 
use are not directly connected (1). Second, both demand 
and supply for journals are inelastic; the rise or fall in their 
price is not followed by a corresponding change in de-
mand and supply (7). Third, the commodity in question is 
a rare example of a public good being sold through a pri-
vate market (7). Knowledge is like clean air – everyone 
should be allowed access to use it, and no one should 
reduce its availability to others. Finally, the major 
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publishers act as an oligopoly and, occasionally, even mo-
nopoly (1). These specific circumstances enable big players 
to behave according to rules other than those dictated by 
the free market. As one science librarian put it nicely, when 
responding to a question why publishers charge so much 
for subscriptions – “because they can” (8).

EVERYBODY KNOWS THE EMPEROR HAS NO CLOTHES, 
YET A FEW SEEM TO CARE

Repeatedly, from different perspectives and in different 
forms, researchers and editors call attention to the follow-
ing list of facts: that most research findings are false (9), only 
a tiny fraction of published papers in most journals meets 
criteria of relevance and soundness (10), physicians do not 
read papers (11), papers are not published to disseminate 
knowledge, bibliometric indicators are being misused (12), 
“publisher adds relatively little value to the publishing pro-
cess“ (3), “the deficiencies in the editorial strategies“ are be-
ing exploited for the sake of profit (13), current practice of 
mass production of publications is misleading and redun-
dant (14), it creates research waste (15), distorts science (16), 
and, finally, might lead to a decline of the evidence-based 
medicine paradigm (17). In spite of these and many other 
warnings, the number of publications, journals, and publish-
ers is constantly on the rise. To illustrate, the number of ar-
ticles indexed by Medline in 1975 was close to a quarter mil-
lion and it doubled to half a million by 2000. It took only ten 
years for this figure to double again and, in 2010, there were 
roughly a million newly indexed articles. If this trend con-
tinues, we will probably reach two million by 2030, which 
means that in 15 years’ time, only in Medline, there will be 
over five thousand new articles daily. For most of these arti-
cles, their contribution will be to add to the cacophony and 
noise, not to science. Along with this growth in number of 
publications, and ever-louder warnings of its perils, the pub-
lishing business seems to be overcoming one obstacle after 
another. Subscription prices of scholarly journals have been 
growing faster than the consumer price index and the infla-
tion rate (18). Between 1986 and 2001, journal prices grew 
more than three times as fast as the consumer price index, 
and two times as the health care prices (7). Having this in 
mind, it comes as no surprise that the major publishers have 
extraordinarily high profit margins.

THE INFLATIONARY NATURE OF THE PUBLISHING 
COSMOS

The above listed arguments support the notion that 
scholarly publishing is expanding in all directions, 

like a bubble. The number of publications and rising prices 
are the main but not the only problem. There is also high 
number of publishers, journals, journals per publisher, 
predatory journals, authorships per article and per unique 
author, number of references per paper, self-citated and 
self-citing rates, and so on – they all relentlessly increase 
(19-22). Thus, the inflation might be described by a fraction 
with the exponential growth in the nominator and erod-
ing value in the denominator. A plausible hypothesis is 
that the expansion is driven by a market bubble – the dark 
energy of the publishing cosmos. Still another inflationary 
force comes from within the academia, where bibliometric 
indicators govern the academic value system, which then 
reflects on the academic hierarchy and funding.

CATALYZING DISSEMINATION OF GOOD SCIENCE IS ALL 
THAT MATTERS

One of the scientific breakthroughs in 2015 was the Bell´s 
theorem. It is a theorem in quantum mechanics named af-
ter the physicist John Stewart Bell and it has been described 
as “the most profound discovery in science” (23). Apart from 
its scientific relevance, Bell´s theorem is an interesting case 
of how bad publishing practices can get into way of good 
science. Namely, much of his early work Bell published in 
Epistemological Letters – a “subversive” physics newsletter 
created because Bell and his colleagues could not publish 
their work in major scholarly journals (24). History is rich with 
cases similar to Bell`s, and they serve to remind us that good 
science always finds its way: sometimes due to publishing 
practices and sometimes in spite of them. Not all publishing 
is bad, far from it, but there is too much evidence to ignore 
that the current model might be harming science.

The deflation

Bubbles deflate because of paradigm shifts – a radical 
change in the production process of goods (25). In case 
of scholarly publishing, a paradigm shift – the digital one 
– happened decades ago and yet, the bubble continued 
to grow. The other cause of deflation could be a change in 
consumer behavior. The open access (OA) movement was 
precisely the type of incentive expected to bring about 
that change. However, the publishing business contin-
ued to flourish under the gold OA, where authors were 
“offered” to cover the costs of publishing. It seems as the 
only thing that has changed is the path of the money – the 
cost of publishing has remained as high as before or be-
come even higher (26). The diamond (platinum) OA, under 
which there are no publishing fees whatsoever, articulates 
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the idea that the change in our behavior toward publish-
ing is paramount if we are to preserve a relevant, sound, 
and unbiased science. Eventually, the publishing bubble 
will deflate, and the diamond OA is its promising candidate 
successor. The Croatian Medical Journal, a taxpayer-funded 
no-profit journal, is proud to be part of the diamond OA 
and it continues to provide a platform for archiving and 
free exchange of science. Our model serves as an example 
that small journals can survive in the modern digital era, 
without losing sovereignty or independence, and keeping 
a strong emphasis on research integrity. We are not saying 
that publishers should not get paid, but the price of prof-
it in publishing is too high and if the current publishing 
practice continues, we are at risk of compromising the one 
thing publishing was meant to help and serve – science.

References
1	L arivičre V, Haustein S, Mongeon P. The oligopoly of academic 

publishers in the digital era. PLoS One. 2015;10:e0127502. 

Medline:26061978 doi:10.1371/journal.pone.0127502

2	C ookson R. Elsevier leads the business the internet could not kill. 

Financial Times [Internet]. Available from: https://www.ft.com/

content/93138f3e-87d6-11e5-90de-f44762bf9896. Accessed: 

December 15, 2016.

3	 McGuigan GS, Russell RD. The business of academic publishing: 

a strategic analysis of the academic journal publishing industry 

and its impact on the future of scholarly publishing. The Electronic 

Journal of Academic and Special Librarianship. 2008;9:1-11.

4	 Binswanger M. How nonsense became excellence: forcing 

professors to publish. In: Welpe IM, Wollersheim J, Ringelhan 

S, Osterloh M, editors. Incentives and performance. Springer 

International Publishing; 2015 p. 19–32.

5	F ishbein MB. 9 striking similarities between the housing bubble 

and the higher education bubble [Internet]. The Huffington post. 

2014. Available from: http://www.huffingtonpost.com/michael-

b-fishbein/9-striking-similarities-b_b_5062840.html. Accessed: 

February 26, 2017.

6	 Barshay J. Reflections on the underemployment of college 

graduates [Internet]. Education By The Numbers. 2014. 

Available from: http://educationbythenumbers.org/content/

underemployment-college-grads_1589/. Accessed: February 26, 

2017.

7	E dwards R, Shulenburger D. The high cost of scholarly journals: 

(and what to do about it). Change. The Magazine of Higher 

Learning. 2003;35:10-9. doi:10.1080/00091380309604123

8	 Swoger B. Why are journals so expensive? [Internet]. Scientific 

American. 2012. Available from: https://blogs.scientificamerican.

com/information-culture/why-are-journals-so-expensive/. 

Accessed: December 14, 2016.

9	I oannidis JP. Why most published research findings are false. 

PLoS Med. 2005;2:e124. Medline:16060722 doi:10.1371/journal.

pmed.0020124

10	 Smith R. The trouble with medical journals. J R Soc Med. 

2006;99:115-9. Medline:16508048 doi:10.1258/jrsm.99.3.115

11	O ’Donnell M. Why doctors don’t read research papers: Scientific 

papers are not written to disseminate information. BMJ. 

2005;330:256. Medline:15677677 doi:10.1136/bmj.330.7485.256-a

12	C asadevall A, Fang FC. Causes for the persistence of impact factor 

mania. mBio. 2014;5:e00064-14. doi:10.1128/mBio.01342-14

13	 Mašić I, Begić E, Donev D, Gajović S, Gasparyan A, Jakovljević M, 

et al. Sarajevo Declaration on integrity and visibility of scholarly 

publications. Croat Med J. 2016;57:527-9. Medline:28051276 

doi:10.3325/cmj.2016.57.527

14	I oannidis JP. The mass production of redundant, misleading, and 

conflicted systematic reviews and meta-analyses. Milbank Q. 

2016;94:485-514. Medline:27620683 doi:10.1111/1468-0009.12210

15	 Bouter L. Is science in big trouble? European Science Editing. 

2016;42:86.

16	 Young NS, Ioannidis J, Al-Ubaydli O. Why current publication 

practices may distort science. PLoS Med. 2008;5:e201. 

Medline:18844432 doi:10.1371/journal.pmed.0050201

17	E very-Palmer S, Howick J. How evidence-based medicine is failing 

due to biased trials and selective publication. J Eval Clin Pract. 

2014;20:908-14. Medline:24819404 doi:10.1111/jep.12147

18	 Van Noorden R. Open access: the true cost of science publishing. 

Nature. 2013;495:426-9. Medline:23538808 doi:10.1038/495426a

19	 Smart P. The big picture: scholarly publishing trends 2014. Science 

Editing. 2014;1:52-7. doi:10.6087/kcse.2014.1.52

20	 Van Noorden R. Global scientific output doubles every nine years 

[Internet]. nature newsblog. 2014. Available from: http://blogs.

nature.com/news/2014/05/global-scientific-output-doubles-

every-nine-years.html. Accessed: February 15, 2017.

21	P lume A, Van Weijen D. Publish or perish? The rise of the fractional 

author… Research trends. 2014;(38):16-18.

22	 Biglu M. The influence of references per paper in the SCI to Impact 

Factors and the Matthew Effect. Scientometrics. 2008;74:453-70. 

doi:10.1007/s11192-007-1815-8

23	 Stapp HP. Bell’s Theorem and world process. Nuovo Cimento B. 

1975;29:270. doi:10.1007/BF02728310.

24	 Kaiser D. How the hippies saved physics: science, counterculture, 

and the quantum revival. New York (NY): W. W. Norton & Co; 2011.

25	P aradigm shift [Internet]. Investopedia. 2016. Available from: 

http://www.investopedia.com/terms/p/paradigm-shift.asp. 

Accessed: December 15, 2016.

26	P infield S. Gold open access in practice: How will universities 

respond to the rising total cost of publication? [Internet]. The 

London School of Economics and Political Science Blog. 2015. 

Available from: http://blogs.lse.ac.uk/impactofsocialsciences/201

5/03/25/gold-open-access-in-practice-total-costs-of-publication/. 

Accessed: February 26, 2017.

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26061978&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26061978&dopt=Abstract
http://dx.doi.org/10.1371/journal.pone.0127502
http://www.huffingtonpost.com/michael-b-fishbein/9-striking-similarities-b_b_5062840.html
http://www.huffingtonpost.com/michael-b-fishbein/9-striking-similarities-b_b_5062840.html
http://educationbythenumbers.org/content/underemployment-college-grads_1589/
http://educationbythenumbers.org/content/underemployment-college-grads_1589/
http://dx.doi.org/10.1080/00091380309604123
https://blogs.scientificamerican.com/information-culture/why-are-journals-so-expensive/
https://blogs.scientificamerican.com/information-culture/why-are-journals-so-expensive/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16060722&dopt=Abstract
http://dx.doi.org/10.1371/journal.pmed.0020124
http://dx.doi.org/10.1371/journal.pmed.0020124
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16508048&dopt=Abstract
http://dx.doi.org/10.1258/jrsm.99.3.115
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15677677&dopt=Abstract
http://dx.doi.org/10.1136/bmj.330.7485.256-a
http://dx.doi.org/10.1128/mBio.01342-14
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28051276&dopt=Abstract
http://dx.doi.org/10.3325/cmj.2016.57.527
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27620683&dopt=Abstract
http://dx.doi.org/10.1111/1468-0009.12210
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18844432&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18844432&dopt=Abstract
http://dx.doi.org/10.1371/journal.pmed.0050201
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24819404&dopt=Abstract
http://dx.doi.org/10.1111/jep.12147
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23538808&dopt=Abstract
http://dx.doi.org/10.1038/495426a
http://dx.doi.org/10.6087/kcse.2014.1.52
http://blogs.nature.com/news/2014/05/global-scientific-output-doubles-every-nine-years.html
http://blogs.nature.com/news/2014/05/global-scientific-output-doubles-every-nine-years.html
http://blogs.nature.com/news/2014/05/global-scientific-output-doubles-every-nine-years.html
http://dx.doi.org/10.1007/s11192-007-1815-8
http://dx.doi.org/10.1007/BF02728310
http://www.investopedia.com/terms/p/paradigm-shift.asp
http://blogs.lse.ac.uk/impactofsocialsciences/2015/03/25/gold-open-access-in-practice-total-costs-of-publication/
http://blogs.lse.ac.uk/impactofsocialsciences/2015/03/25/gold-open-access-in-practice-total-costs-of-publication/

