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This booklet aims to analyze the academic publish-
ing industry from a Marxist perspective.

Why focus on academic publishing?
Although not as maligned as the pharmaceutical 
industry, the publishing industry is more immediately 
vulnerable. Amongst academics, a frustration is 
emerging over many aspects of publishing.
We ask amongst ourselves:
Why does publishing cost so much money?
Why is our academic research hidden behind 
a paywall?
Why does bad research get published?

By asking these questions, organizations of aca-
demics arise to reform the publishing system. It is 
in these struggles that a more radical group of aca-
demics will be born. Thus, it is pertinent for the pub-
lishing industry to be analyzed from a class-based 
perspective. To the best of my knowledge, such an 
exercise has not been undertaken. This is perhaps 
not surprising.

Although academic publishing includes the human-
ities and social sciences, it is dominated by the sci-
entific, technical, and medical fields. Practitioners 
in these fields often consider themselves non- 

Preface
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ideological. Entrenched in Enlightenment-era 
thinking, scientists maintain that research ought to 
be objective and dispassionate. As such, scientists 
often are conservatives and align themselves with 
big business in phony class solidarity.

The inherent contradictions in for-profit academic 
publishing are merely pawed at by scientists who 
lack an analysis that accounts for rising retraction 
rates, eroding public trust in scientists, proliferation 
of predatory journals, and unreproducible science. 
Only an analysis that recognizes scientists as work-
ers in opposition to the capitalist class and for-profit 
publishers, and in that way adequately describes the 
current scientific crisis and prescribes a logical syn-
thesis of material solutions, can lead to a positive 
solution — the direct democratic control by scien-
tists over all aspects of scientific communication.
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“Science is a knowledge 
about nature and the 
associated knowledge-
producing activities.”
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The History of Scientific
Publishing

The history of scientific publishing is considerably 
younger than the discipline of science itself. Borrow-
ing from Clifford D. Connor (author of A People’s 
History of Science), a working definition of science is 
“knowledge about nature and the associated knowl-
edge-producing activities.” If one accepts this defi-
nition, then prehistory is replete with examples of 
science: the navigational sciences of Pacific Island-
ers, the animal behavioural studies of hunter-gath-
erer tribes, the medicinal botany and agricultural 
proficiency of the North American Indigenous peo-
ple. As these examples predate literacy, it follows 
that humans first transmitted scientific knowledge 
orally or through demonstration. This flavour of 
scientific communication persists in academia today 
in the form of conference presentations and informal 
conversations at the lab bench, lunch table, and at 
the bar.

With the advent of written language, which various 
peoples developed independently throughout his-
tory, but earliest in ancient Mesopotamia, scribes 
working for the ruling elite documented the findings 
of royal astronomers and mathematicians. A com-
bination of science and propaganda, these texts, 
as well as astronomically-oriented monuments like 
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pyramids, justified the divine provenance of their 
patrons. The historic use of Latin as the language 
of science excluded working people from written 
scientific communication. Instead, the many import-
ant scientific discoveries made by working-class ar-
tisans spread by word of mouth along trade routes. 
The place-value system and the concept of zero was 
most likely innovated by humble clerical workers in 
India over 1500 years ago. It spread to Arab trad-
ers by the 10th century before they introduced it to 
European merchants in the 13th century — that is 
why most people today use ‘Arabic’ numerals. Thus, 
for much of history, written scientific communication 
was in the hands of educated individuals employed 
by conservative forces.

With the advent of mechanized printing in the 15th 
century, artisans and other working people began 
publishing their scientific discoveries and theories in 
their vernacular tongue. Just like replacing roman 
numerals with Arabic numerals made mathematics 
more accessible, the printing press allowed work-
ers to disseminate their scientific findings widely. 
Publishers made a profit publishing texts on bota-
ny, mechanics, medicine, alchemy, etc. that proved 
popular with the lay public. Although the scientif-
ic elite often dismissed this work as ‘empirical,’ it 
serves as one inspiration for popular and open sci-
ence today. Reacting against popular uprisings that 
pockmarked the 17th and 18th centuries, European 
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monarchs established royal science societies that 
not only probed natural laws but justified societal 
structure and hierarchy. The oldest journal devoted 
exclusively to science, Philosophical Transactions of 
the Royal Society, dates to 1665 and published the 
findings of the Royal Society in England. The journal 
intended to keep other scientists and learned peo-
ple up-to-date on recent findings and debates. 

Scientific publishing, as it is currently structured, first 
originated with these scientific societies and univer-
sity presses. Scientists and academics aggregated 
around common research themes and founded their 
own journals to keep each other informed. Universi-
ties subscribed to these journals at artificially elevat-
ed prices as a de facto subsidy for scientific societ-
ies. In turn, this revenue stream funded conferences 
and scholarships and offset journal printing and dis-
tribution costs. Many of these non-profit journals 
still operate today.
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They aggressively acquired journals from struggling 
non-profit societies and started up new journals with 
impunity. The purpose of this expansion? Increase 
the attendant subscription costs that libraries and 
scientific institutions would have to pay. Maxwell 
realized that libraries were a captive audience. The 
appearance of more publishing houses and journals 
did not drive down prices. As Maxwell confessed in 
a 1988 interview with Global Business, there is no 
way to swap one journal with another; each publish-
es a unique body of work. Put another way, every 

After WWII 
Entrepreneur Robert Maxwell worked with 
for-profit publishers to increase the efficien-
cy of scientific publishing in the UK.

By 1951 
Maxwell owned the fledgling Pergamon 
Press (now merged with Elsevier) and vigor-
ously pushed for-profit scientific publishing. 
Pergamon Press expanded from 40 journals 
in 1959 to 150 in 1965.
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publisher has a monopoly on the scientific work they 
publish.

In these early days, scientists fiercely debated the 
ethics of consigning control of scientific publish-
ing to for-profit publishers. Many contended that 
science ought to be objective and dispassionate. 
Yet by the 1960s, for-profit publishing dominated 
the industry. Despite a changing of the guard, scien-
tific research largely continued unaltered. If an ed-
itor deemed a scientific study sufficiently rigorous, 
it would be published. But this too would change. 
The crown jewel of Pergamon Press, the journal 
Cell, was founded in 1974 and broke with the idea 
that journals were a passive means of disseminating 
scientific findings. Dedicated to the emergent field 
of molecular biology, the editorial board aimed to 
publish large, multi-year studies of subjective im-
portance.

For the first time, a journal rejected more articles 
than they published. Today, Cell is joined by Nature 
and Science (referred to as CNS) as the most presti-
gious journals. For decades, scientists were evaluat-
ed based on the number of articles they published. 
Yet it did not matter so much where the article was 
published — most journals held common standards. 
With Cell, prestige became one of the most im-
portant characteristics of a research article and of a 
scientific journal.
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Journals published different metrics to differenti-
ate themselves from each other and to build their 
brand. In 1969, librarian Alan Pritchard described 
Journal Impact Factor (JIF) as a measure of a jour-
nal’s citability. The more citations an average article 
receives in a journal, the higher the JIF. This metric 
became a proxy for prestige, and journals focused 
more on increasing their JIF than on disseminating 
quality scientific research. In this for-profit world of 
scientific publishing, non-reproducible junk science 
and predatory publishing practices are endemic.

Today, scientific publishing is a 

$10 billion 
USD market
that dominates all publicly-funded scientific 
research. This relationship needs to be recognized 
as parasitic. For the benefit of our collective aca-
demia and of society, scientists must fight to again 
control the fruits of our labour. 
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The Contemporary
Scientific-Publishing Industry

Academics and non-academics alike must first un-
derstand the scope of exploitation contained within 
the contemporary scientific-publishing industry. 

For the purpose of the pamphlet, I place the fo-
cus on scientific publishing, but the central thrust 
is applicable to the humanities and social sciences. 
The English-language scientific-publishing sector 
boasts annual revenue streams of $10 billion USD. 
Unique to academic publishing, revenue streams in-
clude both publication costs incurred by the research 
group and subscription costs incurred by academic 
institutions and libraries. The general workflow of 
scientific research and publishing is outlined below; 

All science is social. It begins with a research 
hypothesis that emerges from previous observations 
described in publications or learned through corre-
spondence. A research program receives funding 
either from for-profit corporations or government/
non-profit agencies. Industry funding for research 
and development outpaces governmental fund-
ing, but most industry research is unpublished — 
these are company secrets. For academic research 
(i.e. government-funded) and some industry re-
search, scientific publishing is the ultimate means of 
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disseminating your findings. Like any means of 
publishing, a manuscript is prepared by the research-
ers. Scientists submit their work to a particular jour-
nal based on the research area and the perceived 
importance of the work. The manuscript is assigned 
to an editor who decides if the manuscript is a fit 
for the journal. If not, the manuscript is rejected, 
and the authors submit to a new journal. If yes, the 
manuscript is sent to a number of experts in the par-
ticular research field for peer-review. Based on their 
feedback, the editor can accept the manuscript for 
publication or request that the manuscript be modi-
fied before a second round of peer-review. The final 
type-set manuscript is either made freely available 
if published in an open-access journal or otherwise 
hidden behind a paywall. 

This pamphlet aims to breakdown the publishing 
process to reveal inherent financial exploitation. 
The process of scientific publishing is driven by a 
profit-motive. It is crucial for scientists and non-sci-
entists to understand how this erodes public faith 
in science, contributes to the reproducibility crisis, 
and financially exploits scientific and non-scientific 
labour. 
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Profit-Motive and Scientific 
Publishing

A small number of for-profit publishing companies 
dominate the scientific-publishing industry, and the 
market share of this oligopoly continues to increase. 
In 2015, University of Montreal researchers Vincent 
Larivière, Stefanie Haustein, and Philippe Mongeon 
published their findings on the concentration of 
journal ownership. In 1980, the five biggest pub-
lishing corporations in natural and medical scienc-
es (Reed-Elsevier, Wiley-Blackwell, Springer Nature, 
American Chemical Society, Taylor & Francis) oper-
ated a little over 20% of all journals. Today, the same 
five corporations control over 50% of all scientific 
journals. Only one of these five journals, American 
Chemical Society, is non-profit. In the social sciences 
and humanities, the top five publishing corporations 
are all for-profit and control around 50% of journals.  

In fact, the overall trend is one of increasing for-prof-
it nature. Today, only 20% of journals are non-prof-
it. As with any for-profit corporation, all decisions 
are made to maximize profit. Considerations of em-
ployee well-being, scientific progress, and access to 
research are secondary. 

And profit they do. In 2018, Elsevier, the largest 
of the scientific publishing corporations, boasted 
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adjusted profits of $1.22 billion USD at a profit 
margin of 37.1%. Wiley reported similar numbers for 
their scientific publishing arm, with profit margins 
of 34% and adjusted profits of $937 million USD. 
In 2018, Taylor & Francis, which runs the academ-
ic publishing arm of Informa Group, profited $258 
million USD at a margin of 37.2%. And before botch-
ing its IPO in 2018, Springer Nature reported profits 
of $414 million USD at profit margins of 22.9%. 

Like many industries, scientific publishing is domi-
nated by an oligopoly. But a unique feature of sci-
entific publishing is that there is only a small barrier 
to entry. Hundreds of publishers exist in addition to 
the big five. Yet every journal is different and pub-
lishes a unique subset of articles. The presence of 
additional ‘competitors’ does nothing to drive down 
costs because they each offer an exclusive product. 
Rather, it increases subscription costs for librar-
ies and makes it harder to regulate the industry. 
Further, in competing for manuscript submissions, 
journals prioritize their prestige, often to the detri-
ment of the scientific literature.

Virtually all journals employ the same financially 
exploitive publishing model. Neither for-profit or 
non-profit journals remunerate the scientists who 
author an article. Ignoring the effort it takes for a re-
search group to complete a scientific study, a 2003 
University of Pittsburgh survey of 2500 scientists 
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found that authors spend an average of 95 hours 
simply writing, editing, and formatting their manu-
script. 

Instead, open-access journals most often levy ar-
ticle processing charges (APC) to make up for a 
‘lack’ of subscription fees. And although scientists 
generally think that closed-access journals are de-
void of an APC, many charge publication fees for 
each page and/or per colour figure. Other journals 
operate as hybrids with one tier of publication fees 
for closed-access and another, costlier tier for open- 
access.

A quirk of this obscene financial model is that publi-
cations in American journals included the following 
disclaimer for quite some time;

The publication costs of this article were defrayed 
in part by page charge payments. This article must 
hereby be marked “advertisement” in accordance 
with 18 U.S.C. §1734 solely to indicate this fact.

The irony of branding publicly-funded scientific arti-
cles as advertisements lays bare the contradictions 
inherent in the contemporary scientific-publishing 
industry. To keep costs down, many non-profit jour-
nals fill their editorial board with working scientists 
(i.e. professors) who are not paid for their efforts. 
For example, the non-profit, mega-journal PLoS One 
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boasts an editorial board of nearly ten-thousand 
principal investigators. But for-profit journals do the 
same. Some editors may receive a modest stipend, 
but in most cases, scientists treat their editorial po-
sitions as unpaid gigs that benefit their community. 
Further, owing to the scarcity of research funding 
and academic positions, scientists are incentivized 
to provide free labour in exchange for professional 
recognition. 

Conversely, prestigious journals like Nature and Sci-
ence employ professional editors. The editors’ task 
is to determine whether the manuscript fits the cri-
teria of the journal, and thus serves as a gatekeeper. 
When the editor is a working scientist, the editorial 
process more generally aligns with community val-
ues. But the same cannot be said for the profession-
al editors at vanity journals. Akin to brand ambassa-
dors, the main priority is to boost JIF and prestige. 
As a result, academics deride these professional 
editors as “failed scientists.”   

But it is the peer reviewers that most influence the 
final decision to publish or reject a manuscript. 
Editors assign two to five fellow scientists who are 
experts in the relevant field to review each manu-
script. Reviewing a manuscript takes an average of 
three to six hours. This labour is also not remunerat-
ed by the journal — the annual value of this stolen 
labour is more than two billion USD.  
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Once a manuscript satisfies both the editor and 
peer reviewers, it is typeset to correspond with the 
journal’s format. Along with printing costs associat-
ed with physical journals (as opposed to digital-on-
ly journals), typesetting represents one of the few 
costs shouldered by the publisher. Some journals 
operate an in-house production team, but most out-
source this work to firms in the global south. The use 
of non-English speakers poses problems for the au-
thors who have carefully read through their returned 
proofs for mistakes introduced during typesetting. 
The super-exploitation of the workers merits more 
discussion. Sociologist Jeffrey J. Sallaz compares 
the “knowledge process outsourcing” industry to 
Foxconn, the electronics contract manufacturer no-
torious for a flurry of worker suicides in 2010 amidst 
allegations of poor work conditions. The typesetting 
of a manuscript is broken down into many small tasks 
amenable to an assembly line of workers, scattered 
among firms in India, Vietnam, and the Philippines.

Average pay for this alienating
and exploitive work is

$0.50 USD 
an hour.
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But there is more profit to be squeezed out of the 
scientific publishing process. Upwards of 80% of 
journal articles are published behind paywalls. For 
members of the taxpaying public the cost to ac-
cess one of these closed-access publications rang-
es. Some journals allow you to ‘rent’ an article for 
24 hours at a price that ranges from $10 to $50. 
Not only does this policy freeze out the interested 
lay public, but it also prevents healthcare practi-
tioners, including doctors, from keeping up to date 
with pressing medical advances, such as the spread 
of a new virus. 

Scientists also need access to hundreds of journals 
to keep up-to-date with new advances. At academic 
institutions, libraries deal directly with publishers to 
purchase subscription bundles. Here, the costs too 
are spiralling out of control. In 2016-2017, the Cana-
dian Association of Research Libraries (CARL), com-
prised of twenty-nine university libraries and two 
national libraries, spent $80 million CAD in subscrip-
tion costs. In 2018, the University of California paid 
$11 million USD to subscribe to Elsevier journals. 
Rather than continuing to pay such as steep price, 
they cancelled their subscription. And they are not 
alone. Universities in Germany remain unsubscribed 
to Elsevier, while those in Norway, Sweden, and 
Hungary engaged in bitter negotiations that were 
only recently resolved. Other beleaguered countries 
face an imposed scientific blockade. Iranian univer-
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sities cannot pay publication or subscription fees 
because American sanctions, renewed in 2016, pre-
vents their central bank from participating in global 
commerce. North American and European publish-
ers even blackball Iranian researchers, who can no 
longer submit their manuscripts for consideration. 
Rather than aid international collaboration, the cur-
rent publishing structures tear at the scientific fabric. 

To prevent scientists from undermining the sub-
scription model, most closed-access journals require 
scientists to give up their copyright. When doing 
so, scientists have only limited freedom to dissem-
inate their findings independently of the journal. 
For example, Elsevier journals do not let scientists 
self-archive their work on public repositories like Re-
searchGate. Scientists giving up their copyright also 
results in graduate students needing to request per-
mission to include their own published work in their 
final dissertations. 

At this point, it should not be surprising that journals 
also sell advertising space. Although it is strange to 
imagine full-page advertising spreads between re-
ports on scientific breakthroughs, this is just another 
means of profit. In fact, a 2008 report commissioned 
by UK’s Research Information Network estimat-
ed that advertisements were the largest source 
of revenue for popular (i.e. prestigious) journals. 
And it is not simply adding insult to injury. Phar-
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maceutical companies advertise more than anyone 
else in scientific journals. An obvious conflict of in-
terest arises when a company that buys advertis-
ing space also submits an article for consideration. 
Although most for-profit science is never published 
and instead is hidden from the larger scientific com-
munity, selective publishing is important for a cor-
poration to advertise their portfolio and boost stock 
value. 

That for-profit publishers triple dip into the federal 
government’s scientific budget should now be clear.  
Publication fees are paid out of federal research 
grants, professors serve as unpaid peer reviewers, 
and research libraries pay for subscription bundles 
to these same journals. This exploitive system must 
come to an end!
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Scientific Exploitation

It is now necessary to discuss the race to the bot-
tom, driven by the profit motive. It is not the case 
that scientists are only financially exploited by sci-
entific publishers; they are also scientifically exploit-
ed. With tens of thousands of journals to choose 
from, publishers compete for manuscript submis-
sions. Rather than promoting solid and transparent 
science, journals vie for the most exciting findings 
to boost their own prestige. When sexiness trumps 
soundness, science suffers an internal crisis of repro-
ducibility that manifests in the public domain as a 
popular distrust of scientists. 

A scientist’s career boils down to one’s publication 
record. The publication record in turn is represent-
ed by a slew of metrics, such as total citations and 
number of publications. More advanced metrics in-
clude the i10-index (i.e. the number of publications 
with a least 10 citations) and h-index (the maximum 
value of h such that the given author has published 
h papers that have each been cited at least h times). 
Lastly, a publication is also evaluated based on the 
impact factor of the journal in which it was pub-
lished. Countries around the world are now paying 
research groups for publishing scientific articles. 
Most prominent among these countries is China 
where formulas for pay-out include JIF as a key vari-
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able. In South Africa, researchers receive a subsidy 
of roughly $7000 USD for every publication in an 
accredited journal. Robert Kiley, who runs the digital 
services at the library of the private Wellcome Trust, 
one the largest funders of research, is quoted in The 
Guardian as saying; “We spend a billion pounds 
a year [in research funding], and we get back arti-
cles.” It is difficult for scientists to imagine a differ-
ent means of disseminating our work and evaluating 
our peers. So, not only is for-profit scientific publish-
ing normalized, those who voluntarily disengage are 
punished. 

Although scientists pride themselves on empirical 
inquiry and objectivity, many hiring and grant com-
mittees base their decisions on the simple arithme-
tic of an applicant’s publication record. This is only 
slowly beginning to change. As a University of To-
ronto professor confessed to me in 2016, they now 
read the self-reported most important articles pub-
lished by applicants for tenure-track positions. The 
horrifying corollary was that previous hiring commit-
tees did not even read an applicant’s publications. 

The tyranny of JIF also trickles down to the train-
ee level. In 2017, the internal ranking of graduate 
students in the Department of Laboratory Medi-
cine and Pathobiology at the University of Toronto 
was leaked. This revealed that administrators an-
notated student publication records with the JIF. 
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So, it should not be a surprise that scientists-in-train-
ing often ask where research was published before 
inquiring about the hypothesis, research design, or 
major findings. If you google any journal, a query 
about its JIF will be suggested. The quality of a sci-
entist’s labour is reduced to a single number. Enter 
alienation, competition, and crisis. 

Coinciding with the commodification of scientific 
publishing is a funding and hiring squeeze in many 
countries. Success rates for federal Canadian Insti-
tutes of Health Research (CIHR) grant applications 
submitted between 2001 and 2005 averaged 29.6%. 
The number plummeted under Stephen Harper’s 
Conservative government to only 14.3% in 2015. 
And despite proclamations to the contrary, funding 
levels have not recovered under Justin Trudeau’s 
Liberal government; the success rate in the spring 
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2019 competition remained at 15.6%. A scientist 
can no longer be content with performing and pub-
lishing sound science. Many mid-career professors 
see their productive research programs shrivel after 
years of submitting unsuccessful grant applications. 
There is simply not enough money to go around in 
this austere funding climate. For graduate students 
and postdoctoral fellows, we have seen a steady 
increase in the number of candidates for the same 
number of academic positions. The common adage 
is that to become a professor one must publish in 
CNS. This puts incredible pressure on young scien-
tists-in-training to conform to the status quo and 
prioritize their careers ahead of the collective.

As long as the publish-or-perish impetus exists, 
we remain divided and conquered.  



30

Reproducibility Crisis

The first victim of the commodification of scientif-
ic publishing is one of the central tenets of scien-
tific research: reproducibility. In a healthy scientific 
ecosystem, well-designed studies are published, 
and other scientists experimentally scrutinize the 
key findings. Only in such a fashion can a discipline 
build a solid foundation. But publishers compete 
for profit, and scientists fight both for tenure and 
publishing grants in our austere system. The result? 
Scientists are pushed to make bolder and bolder 
claims in a research climate that also disincentives 
reproducibility studies and publishing negative data. 
In extreme cases, boldness gives way to outright 
fraud and plagiarism. For their part, journals do little 
to deter shallow but ‘revolutionary’ science — they 
instead fight for the privilege of publishing the bold-
est claims that will bolster their impact factor and 
profit margins. 

What is the evidence for a reproducibility crisis? 
In 2012, scientists at the biotechnology firm Amgen 
tried to reproduce the findings of fifty-three land-
mark studies in cancer biology. They found that only 
six studies (11%) could be reproduced sufficiently 
to justify further research. Unfortunately, they also 
found that unreproducible studies were cited just as 
often as the reproducible work. In a 2016 Nature 



31

survey, 70% of scientists reported that they have 
failed to reproduce the findings of another lab. 

The problem becomes an epidemic when these 
failed attempts at confirmation are not published. 
Confirmation studies designed to assess published 
work are not valued by journals because the work 
is not cited as often as the original. Any principled 
journal that publishes confirmation studies will see 
their impact factor slip and the number of submitted 
manuscripts drop. There are noteworthy exceptions 
that prove the rule. In 2010, an article published in 
Science described the ‘discovery’ of a bacterium that 
incorporates arsenic into its DNA. It was a short-lived 
breakthrough. The poorly-designed study resulted 
in dozens of letters to the editor, and Science pub-
lished two papers within a year refuting the original 
claims. For those unreproducible but less tantalizing 
studies, the record often remains unclarified. 

Related to publishing unreproducible science is 
burying negative data. When a scientist nullifies 
their own hypothesis, it is rare to see that data pub-
lished. Why? Because negative data is not cited as 
frequently. It can still result in a ‘low-impact’ pub-
lication, but these are less helpful when applying 
for a research grant. Burying negative data even 
occurs at the clinical level. A team of Oxford sci-
entists launched TrialsTracker to quantify how often 
the results of clinical trials are published. As of 2017, 
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the results for 45% of eligible trials remains unpub-
lished! Unsurprisingly, clinical trials where experi-
mental drugs are shown to be ineffective are more 
likely to be unreported. Further, with the exorbitant 
costs of academic publishing, labs strapped for cash 
find themselves saving up for a more prestigious 
publication that can result in a grant. Current ma-
terial conditions bias scientists and journals towards 
publishing only positive, exciting claims — over the 
years, a garbage patch of bad science contaminates 
an ocean of knowledge.

The ultimate indicator of poor science is article 
retraction. In the early 2000s, one could expect a 
few dozen retractions a year. Now, the number 
sits at around fourteen hundred a year. Betraying 
a deep-rooted misalignment of priorities in aca-
demia, the greatest number of retractions come 
from high-impact factor journals like Cell, Nature, 
and Science. Scientists quarrel over why exactly it is 
that the most prestigious journals appear to publish 
the least-reproducible or most-fraudulent findings. 
Some dismiss the trend as a case of high-profile 
science being thoroughly vetted by the community, 
but this doesn’t pass the sniff test. In a 2018 article, 
neurobiologist Björn Brembs looked at objective pa-
rameters of quality endemic to different disciplines 
of science and revealed that lower-quality data cor-
related with higher JIF. 
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More troubling is a 2009 survey of scientific ed-
itors published in the Journal of Medical Ethics. 
The researchers found that most scientific editors 
greatly underestimated the prevalence of scientific 
misconduct and “were generally poorly informed 
about guidelines and organisations that might pro-
vide assistance in handling ethical issues.” This sur-
vey directly lead to the standardization of retraction 
guidelines published by the Committee on Publica-
tion Ethics (COPE). Elizabeth Wager, chair of COPE 
from 2009 to 2012, bemoaned that “editors often 
have to be pushed to retract.” The takeaway is 
that journals care more about their reputation as it 
relates to profit generation and less about scientific 
stewardship. 
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Scientific Predation

In pursuit of tenure or funding, a scientist is pushed 
to publish ‘high and often.’ If you cannot afford 
to play in a hot field, other for-profit journals have 
popped up to meet market demands. In 2010, the 
academic librarian Jeffrey Beall coined the term 
“predatory journal.” Over the years, Beall’s list of 
predatory journals ballooned to include thousands 
of publishers. These journals offer to publish any 
and all research articles with little to no peer-review. 
All it takes is money. 

Recent anecdotes that are equal parts hilarious and 
terrifying highlight clearly the machinations at work. 
For example, a paper entitled “Get Me Off Your 
Fucking Mailing List” was accepted for publication 
in the International Journal of Advanced Comput-
er Technology. In 2013, John Bohannon of Science 
attempted to comprehensively evaluate the preva-
lence of predatory publishers. He submitted a near-
ly-identical bogus paper with serious scientific flaws 
to 304 publishers; more than half accepted the arti-
cle after requesting only superficial corrections. 
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Researchers at the Hanken School of Economics 
estimated that there were

8000 
predatory journals active

12,000 journals

$75 million
In revenue

In 2014

In 2019 
an updated blacklist published 
by Cabell listed nearly

There is not a scientist alive who has not yet received 
an invitation to publish in one of these journals — 
‘counterfeit’ science is just the most recent perver-
sion of for-profit publishing.
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A Stalling of Research 

Control over scientific articles lies at the heart of 
the contemporary publishing industry. Every bit of 
knowledge hidden behind a paywall transmutes into 
a revenue stream. So, not only do publishers limit ac-
cess following publication; they stifle communication 
prior to publication.

Journals place explicit limitations on discussion be-
tween scientists and the media — or directly with 
the public — before a paper is published. This is 
known as an embargo period, and it kicks in imme-
diately after a paper is submitted for consideration. 
Due to a built-in embargo, a slow peer review pro-
cess can delay crucial information from reaching the 
public. 

Just how slow is peer review? A website where 
scientists chronicle their publishing experiences, 
SciRev.sc, found that the average peer-review pro-
cess takes four months. Since it only takes a few 
days to read a paper and provide feedback, it is 
clear that the current means of scientific communi-
cation are grossly inefficient. This arises from peer 
reviewers having to balance their editorial and ac-
ademic responsibilities. But editors are not neces-
sarily quicker at making decisions. In many fields, it 
is not uncommon for an editorial rejection, which is 
made prior to peer review, to take up to a month. 
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The problem becomes compounded as many articles 
are rejected at least once. Due to the publish-or-perish 
mentality, researchers often aim ‘high’ with their initial 
submissions, hoping to publish in a prestigious journal. 
Due to subjective editorial requirements and 
as a ploy to inflate their prestige, most of these 
submissions are rejected. This process continues 
as researchers climb down the ladder until they 
finally publish, often taking more than a year in the 
process. 

Publishers try to justify the embargo period, but all 
the provided reasons boil down to control over a 
‘product.’ Essentially, journals want to be the only 
source for new discoveries. If scientists could share 
their findings earlier and independently, there would 
be less reason for people to pay for access to ar-
ticles — any ‘leak’ diminishes their profit margins. 
It may seem strange, but corporations treat scientific 
like movies and songs. 

But unlike popular media, delaying scientific commu-
nication kills. As described in Randy Shilts’ “And the 
Band Played On,” the first doctor to report an incip-
ient disease affecting gay men, Michael Gotlieb, was 
delayed in reporting his findings by the New England 
Journal of Medicine. And as with most journals, any 
communication with the press prior to publication 
is strictly prohibited. In fact, New England Journal 
of Medicine editor-in-chief Franz J. Ingelfinger pio-
neered this policy in 1969, just twelve years before 
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Gotlieb identified AIDS. The Ingelfinger rule went on 
to be widely adopted. Although Gotlieb provided 
a preliminary report in a medical bulletin, it was his 
publication in the prestigious New England Journal 
of Medicine, over six months later, that allowed doc-
tors around the United States to realize that their un-
usual cases of pneumonia and Kaposi Sarcoma were 
not an isolated phenomenon. Like dominos, every 
delay in reporting on a new disease leads to a delay 
in new therapeutics. For a disease as deadly as AIDS, 
an extra six months without an effect therapy meant 
thousands of needless deaths.  

Conferences are one arena of scientific commu-
nication not prohibited by an embargo. But the 
competitive nature of science fosters secrecy among 
researchers. Scientists fear that others will steal their 
work if publicly presented while still in preliminary 
stages. With the intense focus on novelty and the 
bias against replication studies, someone publish-
ing before you (AKA “scooping”) can result in your 
paper being rejected from a more prestigious jour-
nal. As a result, researchers often play it safe at 
conferences and present already published works. 

A culture of competition and a publishing system 
based on control of intellectual property results in 
a censorship of scientific ideas and observations. 
Stalled scientific communications equals stalled 
scientific progress.
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Eroding Public Trust in Science

Scientists are losing a PR battle. Vaccination rates are 
falling in Canada and abroad. Many people contin-
ue to deny the existence of climate change. Increas-
ingly, scientific discussions have become politicized 
and subjected to conspiratorial thinking. Worst of all, 
many scientists absolve themselves of any responsi-
bility. If the public is confused, it is because they are 
too naïve, ignorant, or stupid to understand the sci-
entific process. This is counter-productive. Scientists 
need to recognize that our current means of scien-
tific communication are not conducive to building 
trust with the rest of society.

Scientific publishing is a race to the bottom. 
Publishers compete for tantalizing studies and 
accept flawed studies all to increase profit. The 
same motive underlies the mainstream media, 
which amplifies the noise inherent to our system in 
crisis. The average media consumer is bombarded 
with conflicting studies — one day chocolate is a 
superfood, the next it is unhealthy. So, we should 
not be surprised that a 2018 survey commissioned 
by 3M found that 43% of Canadians think science is 
a matter of opinion and 30% believe science only if 
it aligns with their personal beliefs. Scientists may 
be better equipped to identify predatory journals 
or a flawed study design, but we cannot blame 
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the public for trusting peer-reviewed scientific 
articles; after all, that is our self-described gold
standard. When nearly all surveyed Canadians report 
a desire for science to be shared in easy-to-under-
stand language, we should listen. We need open- 
access science, we need to publish lay summa-
ries, and we need to root out ‘fake news’ from our  
scientific communication. Only then can we es-
tablish trust with our funders and benefactors — 
the public. 

A Precipitating Crisis

Scientists have handed control of scientific com-
munication over to big publishers. More and more 
articles are being published by fewer and few-
er mega corporations that care only about profit. 
Governments and universities can no longer afford 
subscriptions to the same science that they fund 
and produce. When profit reigns supreme, it is 
unsurprising that retraction rates are increasing and 
reproducibility is plummeting. Scientific ideas of 
grave importance are politicized and weaponized. 
But scientists are aware and beginning to organize in 
opposition. In describing these movements, I hope 
to highlight a fighting spirit while also prescribing 
that efforts should focus on reclaiming control, once 
and for all, over our own scientific voice. 
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The Struggle as it Stands Today: 
The Fight for Open Science

The absurdity of a publishing system where the 
authors must subscribe to their own work resulted 
in an upsurge in scientists demanding open science. 
All publicly-funded work must be accessible to 
the public. Publicly-funded science belongs to the 
public. 
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Part One: The Scientists

The first major opposition to closed-science came 
from the scientific publishing house Public Library 
of Science (PLoS). In 2000, three scientists (Michael 
Eisen, Patrick Brown, and Nobel Laureate Harold 
Varmus) distributed an open letter calling for the 
creation of a public library of science. The letter 
did not criticize for-profit scientific publishing (“We 
recognize that the publishers of our scientific jour-
nals have a legitimate right to a fair financial return 
for their role in scientific communication.”) but did 
call for a permanent archive of scientific research 
that is accessible to the public and not controlled by 
publishers. Ultimately, 34,000 scientists signed this 
open letter, providing strong evidence of frustration 
present in the scientific community. With existing 
journals resistant to forgoing subscription fees, the 
founders of the PLoS movement started their own 
journal, PLoS One, in 2006. Articles were reviewed 
solely based on scientific soundness, not subjective 
impact, and made freely available to the public im-
mediately upon publication. By 2010, PLoS One be-
came the largest scientific journal in the world, pub-
lishing nearly 7000 articles that year alone. This too 
speaks to the desires of the scientific community.

Another pioneer in the open-access field is eLife, a 
non-profit journal founded by Nobel Laureate Ran-
dy Shenkman in 2012 with support of the several 



43

Kazakhstani computer 
scientist and neuroscientist 
Alexandra Elbakyan founded 

Sci-Hub, a repository of 
pirated scientific articles, in 

2011 “to remove all barriers in 
the way of science.” 

Other scientists ebb
into a legal gray area.
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funding agencies. Like PLoS One, eLife is trying 
to “kill the impact factor” and instead focuses on 
publishing important work that might not otherwise 
be well-cited. In this pursuit, they eschew profes-
sional editors; the editorial board instead features 
working scientists. Lastly, eLife continuously ex-
periments with the peer-review process, pushing it 
towards increased expediency, fairness, and trans-
parency. Although PLoS One and eLife advocate 
for progressive publishing policies, there is only 
so much that can be accomplished by competing 
directly with for-profit, closed-access publishers.

Other scientists ebb into a legal gray area. 
Kazakhstani computer scientist and neurosci-
entist Alexandra Elbakyan founded Sci-Hub, a 
repository of pirated scientific articles, in 2011 “to 
remove all barriers in the way of science.” On the 
basis of communist ideals and with the help of 
academics who volunteer their online credentials, 
over 81 million scholarly articles have been pirated, 
archived, and made freely available as of April 2020. 
The online traffic that Sci-Hub garners is stagger-
ing; in a given day, 400,000 article requests, com-
ing from all around the world, are processed. Poor-
er nations benefit the most from Sci-Hub, with Iran 
representing the heart of scientific piracy due to 
international sanctions that have left even presti-
gious institutions bereft of legal scholarly access.
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But Americans also use Sci-Hub in large numbers 
because of centralized access and convenience. 
The siphoning of downloads away from closed-ac-
cess publishers makes Elbakyan a target. In 2015, 
Elsevier filed a lawsuit, accusing of Elbakyan of 
copyright violations and illegal hacking, and 
convinced the courts to grant a $15 million USD 
injunction against the Sci-Hub founder. In Decem-
ber 2019, the Washington Post reported that the 
US Justice Department is investigating links be-
tween Russian intelligence forces and Sci-Hub. Due 
to a high risk of extradition to the US, Elbakyan is 
currently in hiding but refuses to stand down in her 
fight for open science.

State crackdown on scientific piracy is not unprec-
edented. Federal investigators charged program-
mer and open-source activist Aaron Swartz with 
two counts of wire fraud and eleven violations of 
the Computer Fraud and Abuse Act for “hacking” 
into Massachusetts Institute of Technology’s library 
database and downloading millions of academic 
articles. Facing up to thirty-five years in prison and 
heavy fines, Aaron Swartz died of suicide shortly 
before his trial.

Yet reactionary forces attack at the open-access 
movement. Scientists, ever fearful that their own 
reputation may be sullied if they fall for the scam 
of predatory publishing, want to go backwards and 
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seek the safety of familiar journals. In turn, traditional 
publishers took the opportunity to boost their own 
brand and cast suspicion on new publishing trends 
that benefit science but hurt profits. The early work 
of Jeffrey Beall and John Bohannon explicitly target-
ed open-access journals. As Beall wrote in 2013; 

While the open-access (OA) movement purports to 
be about making scholarly content open-access, its 
true motives are much different. The OA movement 
is an anti-corporatist movement that wants to deny 
the freedom of the press to companies it disagrees 
with. The movement is also actively imposing oner-
ous mandates on researchers, mandates that restrict 
individual freedom. To boost the open-access move-
ment, its leaders sacrifice the academic futures of 
young scholars and those from developing countries, 
pressuring them to publish in lower-quality open-ac-
cess journals. The open-access movement has fos-
tered the creation of numerous predatory publishers 
and standalone journals, increasing the amount of 
research misconduct in scholarly publications and 
the amount of pseudo-science that is published as if 
it were authentic science.

For Beall, open-access is nearly synonymous with 
predatory. Who benefits from the slandering of 
open-access publishing? Traditional publishers who 
stand to lose subscription revenue but also mar-
ket share to new open-access publishers. Remem-
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ber also that Bohannon conducted his study in the 
employ of Science and only put open-access jour-
nals to the test. As Monica Berger and Jill Cirasella 
noted, Beall also displays a pronounced bias against 
publishers in poor nations despite Bohannon 
uncovering that the US housed the second-largest 
hub of predatory journals. 

An article published by Walt Crawford explores 
the phenomenon of Beall and his list. Crawford 
highlights how Beall uncritically quotes an Elsevier 
executive who said the following, “Perhaps the 
consistent high quality [Elsevier] journals bring 
justifies the high subscription prices…Given the 
increasing number of Open Access STM journals, 
scholars need a reliable means of finding only the 
research worth reading.” The important issue of 
predatory journals gives apologists an opportunity 
to cast the gatekeeping role of traditional publish-
ers in a positive light. 

Although the advent of internet publishing led to an 
explosion of predatory publishers, the first journals 
to meet contemporary definitions were founded 
by the previously-discussed Robert Maxwell, who 
perfected the for-profit publishing model in the 
mid-1950s. His original strategy involved attend-
ing conferences and offering to publish any pre-
sented work and having scientists sign exclusive 
editing contracts. By enticing scientists with easy 
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publications, Maxwell grew his empire.  

And although corporate publishers associate pred-
atory journals with open-access and non-tradition-
al publishers, even the biggest publishers sell out. 
A 2009 report published in The Australian forced 
Elsevier to admit that they produced a series of six 
journals between 2000 and 2005 without disclosing 
that they were funded by the pharmaceutical com-
pany Merck. The journals included numerous articles 
that presented data favourable to Merck products. 
The cozy relationship between the pharmaceutical 
industry and the publishing industry, open-access or 
not, is of grave concern. 

One feature of capitalism is that the landscape 
of an industry changes rapidly in the pursuit of 
profit. Although the giant for-profit publishing 
sector fights against open-access legislation and 
slanders the mere idea of accessible science, they 
simultaneously offer their own alternative. Na-
ture Publishing Group’s flagship journal Nature 
boasts one of the highest JIF in the world, but their 
‘entry-level’ journal Scientific Reports directly 
competes with PLoS One; in 2017, the former over-
took the latter as the largest journal in the world. 
These journals are both open-access and nomi-
nally require that the science is sound without ne-
cessitating novelty or impact. If the two journals 
are so similar, why is Scientific Reports growing in 
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popularity while PLoS One diminishes? A concert-
ed effort to slander non-profit, open-access scien-
tific publishing made scientists wary of publishing 
in PLoS One for fear it will not advance their ca-
reer. Due to its association with Nature, its slight-
ly higher JIF, and less-stringent data availability re-
quirements, Scientific Reports assuages those fears. 
And although PLoS One passed Bohannon’s test with 
flying colours, Scientific Reports suffered a 
controversy in 2019 when scientists forced it to 
retract a scientifically-flawed article describing a 
homeopathic pain medication. When traditional 
publishers bemoan predatory journals, they are just 
upset that others are competing for the same prey.  

Instead, I contend that any for-profit journal is 
predatory and exploitive. It is only the methods 
that vary. Someone like Jeffrey Beall argues that 
open-access publishers are anti-capitalist, but the 
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is an anti-corporatist 

movement.”
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truth is that all privately-owned publishers are cap-
italist, whether open-access or not. They exist to 
make profit from the labour of scientists, editors, 
and technicians. Some publishing houses compete 
by creating a prestigious name for themselves by 
only accepting ground-breaking research. In do-
ing so, they incentivize bold claims at the behest of 
sound research. Other companies make profit by 
offering to publish anything. In both cases, 
researchers pay for the ‘privilege’ of publishing 
their work and are kept distant from decisions made 
about scientific standards. 

Part Two: Funding Agencies

The open-access movement won a major victo-
ry in 2008 when the American National Institutes 
of Health (NIH), the largest funding agency in the 
world, mandated that all funded research must be 
made publicly available within twelve months of 
publication. According to the Registry for Open 
Access Repository Mandates and Policies, there 
were 143 funding institutions around the world with 
an open-access mandate in 2020, which is up from 
only 19 in 2005. CIHR adopted its first open-access 
mandate in 2008. Updated in 2013, it is now required 
that all funded research be made publicly available 
within twelve months of publication via the publisher 
website or immediately available via self-archiving. 
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Canadian policy places the onus on grant recipients, 
however, to research which journals allow authors to 
self-archive rather than protecting researchers from 
legal action for sharing their work.

The response of publishers and their reactionary 
forces highlights the need for nationalization and 
democratization, rather than simple regulation, of 
this essential industry. Several industry-sponsored 
attempts at repealing the NIH Public Access Policy 
were introduced between 2008 and 2011. Patrick 
Ross, executive director of the Copyright Alliance 
from 2007 to 2010, spoke in favour of passing the 
Fair Copyright in Research Works Act, which would 
prevent federal granting agencies, like the NIH, 
from including conditions on copyright transfer in 
funding agreements;

The mere fact that a scientist accepts as part of her 
funding a federal grant should not enable the fed-
eral government to commandeer the resulting re-
search paper and treat is as a public domain work. 
Such grants are provided to pay for the research 
and resulting data, which is generally freely and im-
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mediately available. But taking the scientist’s copy-
righted interpretation of the data is not fair to other 
funders, and it is certainly not fair to the publisher. 
A publisher improves the work through a rigorous 
peer review process and develops it for publication. 
Authors and publishers don’t need the feds playing 
Rumpelstiltskin by returning after a year to take their 
children away. 

The strange accusation Ross makes here is that 
making research articles open access is akin to steal-
ing ‘children’ from their parent. The opposite is true. 
It is the for-profit publishers that steal publicly-fund-
ed research and hide it behind paywalls.Specifically, 
Elsevier and other publishing companies supported 
The Research Works Act, which included provisions 
similar to the Fair Copyright in Research Works Act. 

Other industry support for reactionary policies 
comes from Reed Elsevier (parent company of 
Elsevier) which lobbied the American government 
to the tune of

$1,420,000 USD  
in 2012
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In fact, Reed Elsevier has steadily spent nearly $2 
million USD a year in lobbying. Even the smallest 
reforms face steep opposition from the titans of 
industry. 

Despite the best efforts of Elsevier and co., sci-
entists continue to struggle for open science. The 
latest fight is more ambitious than ever; comprised 
of eleven European funding agencies, cOAlition S 
launched in September of 2018. Under the name 
Plan S, they pledged to mandate that all research 
funded by these agencies will have to be published 
in an open-access journal. And not just any open- 
access journal; hybrid journals, where an author can 
pay an additional fee for open-access, would not 
qualify. Further, authors will retain copyright of their 
work. As a result, journals could no longer impose 
lengthy embargo periods on authors. Lastly, and 
importantly, Plan S would include a cap on APC. 
This prevents publishers from maintaining high 
profit margins by simply charging more for publica-
tion to offset lost subscription revenue. 

The original eleven agencies provide over 8 billion 
euros in annual research funding and cOAlition S 
continues to grow — it currently is comprised of 
seventeen national funders, one European Union 
funder, and four charitable and international funders. 
Neither Canada or the US have endorsed Plan S. 
China originally appeared open to the idea but 
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remains uncommitted. 

The announcement of Plan S, which will be 
implemented in 2021, immediately elicited a strong 
response from the publishers of prestigious sci-
ence. Springer Nature claims that the cost to pub-
lish a single article in a Nature-branded journal, 
due to high rejection rates, ranges from 10,000 to 
30,000 pounds. Based on this high cost, Springer 
Nature says that any cap on APC would prevent 
recuperating costs. This line of reasoning is bunk 
— Springer Nature reports profits of over 300 mil-
lion pounds at a margin of 22.9%. Even if their 
most prestigious journals have a higher overhead, 
this is more than offset by the profit generated 
by their more-specialized journals. To all for-profit 
publishers, we demand that they throw open their 
cheque books. 

The American Association for the Advancement 
of Science (AAAS) instead offered a different 
justification for their opposition to Plan S; by plac-
ing a cap on APC, researchers lose access to highly- 
selective but costlier journals. Since scientists look 
to these journals, like Nature and Science, as “filters 
for quality and merit,” Plan S constitutes a “threat” 
to the accuracy in scientific reporting. Similarly, the 
Canadian Association of Learned Journals warns 
about how Plan S limits academic freedom, as only 
a minority of journals are open access; they argue 
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this will shift control from “researchers and jour-
nal editors…towards external and often, for-profit 
commercial entities.” This last concern is legitimate 
and exposes limitations with reform from above 
as opposed to revolution from below. One can 
foresee Plan S facilitating the further monopoliza-
tion of scientific publishing as smaller, niche uni-
versity presses and society journals fail to survive a 
transition to open access with an APC cap and are 
instead bought up by the big publishing houses. 
Although Nature Springer and Elsevier complain 
that mandatory open access hurts their bottom line, 
they are well-situated to continue generating profit, 
if not at the same obscene margins. 

There are other problems endemic to scientific 
publishing that Plan S does not rectify. When for- 
profit journals compete against each other for mar-
ket share, publishing sexy but unsound science 
is incentivized whereas the publishing of sound, 
negative data becomes a hindrance. Plan S does 
not address the reproducibility crisis or for-profit 
interests dictating publishing standards. Winning 
open access would be a welcome reform but will 
not rectify the situation of the capitalists mucking 
up scientific publishing and research. And, as history 
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has taught us, all reforms won without fundamental-
ly changing relationship between capital and labour 
are subject to be lost at the stroke of a pen or press 
of a button. The only way to make long-standing 
improvements is to nationalize this vital industry, put 
it under the democratic control of scientists, and run 
it with the interests of both scientists and the public 
in mind!

Part Three: The Public

Some academics may dismiss the need for the pub-
lic to have access to peer-reviewed scientific articles. 
They are too complicated for them to understand, 
they say. But as the COVID-19 pandemic clearly 
revealed, the lay public does have an keen interest 
in peer-reviewed scientific literature. 

An online petition began circulating in early Feb 
2020 with the goal of making every COVID-19 
publication free to access for everyone in the world. 
By March 7, 2020, the organizers declared success 
as over 32,000 papers were unlocked by publish-
ers. This vital victory highlights the broad need 
for access to scientific information on any given 
topic; in the case of COVID-19, politicians, employ-
ers, and health care workers needed information 
about symptoms, rates of infection, disease onset, 
lethality, effective quarantining strategies, mod-
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elling data, and more. Of course, any mandate to 
make articles open access within a twelve-month 
period is borderline useless when confronted with 
a rapidly evolving pandemic situation. The petition 
itself had fewer than two-thousand supporters at its 
peak, suggesting that publishers acted out of fear 
of a bigger PR scandal. If the public realizes the im-
portance of open access to scientific articles about 
COVID-19, what is to stop them from realizing that 
all scientific articles, including those about cancer, 
heart disease, HIV, influenza, antibiotic resistance, 
and climate change, should exist in the public do-
main?than two-thousand supporters at its peak, 
suggesting that publishers acted out of fear of a 
bigger PR scandal. 
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The Struggle as it Stands Today: 
The Fight for Reproducible
Science

Like the fight for open science, the fight for repro-
ducible science springs from within the academic 
world. Standards of peer review emerged internal to 
the scientific enterprise, not external. The first peer 
reviewed journals were run by scientific societies, not 
for-profit corporations. Scientific debates on various 
topics emerge from the conflicting observations of 
different scientific groups, not between groups of 
scientists and external political or economic forces. 
Science in the 20th century is replete with examples 
of scientists self-governing their own institutions. 
The for-profit publishing industry only hinders this 
scientific democracy.

Cell line contamination is but one common source 
of variation in scientific observations. In the bio-
logical sciences, many studies are conducted with 
immortalized cells in petri dishes, and the exact 
identity of the cell line is important. You cannot 
make a conclusion about kidney cancer unless you 
are working with kidney cancer cells. Since the first 
immortalized human cell lines were established in 
the early 1950s, contamination and misidentification 
has been widespread. It is scientist-led, non-profit 
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organizations like American Type Culture Collec-
tion (ATCC) that led the charge to remedy this sit-
uation. For example, any newly-developed cell line 
can be deposited with ATCC, authenticated, and 
then shipped to other researchers who may want to 
replicate or build on published scientific research; 
currently, over four-thousand human cell lines are 
archived with ATCC. Since they received their first 
cell line in 1962, they have also created a catalogue 
of misidentified and commonly contaminated cell 
lines. The ATCC also leant crucial early support to 
the International Cell Line Authentication Commit-
tee (ICLAC), which publishes the most-detailed lists 
of misidentified cell lines. Due to ongoing debates 
and concerns brought forth by scientists, many jour-
nals now require scientists to authenticate their cell 
lines. Yet the greatest help in doing so comes not 
from the for-profit journals but the non-profit scien-
tific institutions like ATTC and ICLAC. 

Other grassroots efforts include the Protein Data 
Bank (PDB). Founded by structural biologists in 
the 1970s following community consultation, the 
PDB serves as an international archive of protein 
structures (i.e. the atomic coordinates of protein 
molecules determined via X-Ray crystallography, 
nuclear magnetic resonance, or cryo-electron mi-
croscopy). Data associated with structure determi-
nation is archived and undergoes quality control by 
scientists at the PDB, all of which is freely available 
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to anybody in the world. The transparency and re-
producibility made possible by this system is indis-
pensable and resulted in PDB deposition being re-
quired before publishing any scientific article that 
reports new protein structures. 

There are many other non-profit and scientist-lead 
public databases, including the Gene Expression 
Omnibus (GEO) for genomics data, the Interna-
tional Nucleotide Sequence Database (INSD) for 
nucleotide sequences, the Human Protein Atlas, 
the Personal Genome Project, and many more. 
These resources increase access to raw scientif-
ic data that aids scientists in re-analyzing datasets 
and reproducing observations. They also provide 
initial quality control checks, not unlike peer re-
view, that helps ensure that highly-technical data 
acquisition was done properly. They are generally 
supported by government grants and run by scien-
tists in the interest of their respective communities. 
Like early society-based journals, these resources 
highlight that the scientific community can self-man-
age without the corrupting influence of for-profit sci-
entific publishers. If scientists can manage the PDB 
or GEO and make massive amounts of data freely 
available to everybody, they can also run their own 
journals. 

In addition to the highly-specialized databases, 
there are other online communities managed by 
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scientists that aim to increase transparency and weed 
out junk science. PubPeer was founded in 2012 with 
the intention of “improv[ing] the quality of scientif-
ic research by enabling innovative approaches for 
community interaction.” On PubPeer, anonymous 
users participate in post-publication peer review. 
Allegations of scientific misconduct and fraud are 
common and brought to the attention of relevant 
university and journal ethics committees — in many 
cases, the work of anonymous users leads to the re-
traction of high-profile publications. 

One of the most prolific users on PubPeer is Elis-
abeth Bik. In a collaboration with scientists Arturo 
Casadevall and Ferric C. Fang, published in 2016, 
Bik manually analyzed over 20,000 articles and 
identified 782 with evidence of image duplication. 
Although the researchers targeted PLoS One (40% 
of the dataset), the frequency of image duplica-
tion was comparable between PLoS One (4.28%) 
and Science (1.32%), Nature (1.60%), Cancer Cell 
(3.19%; part of Cell Press), and Proceedings of the 
National Academy of Sciences (5.43%). Since then, 
Bik left her biotech job to search full-time for image 
duplications in peer-reviewed scientific articles. To 
date, over 150 retractions and 300 corrections/erra-
ta resulted from her work.

But in the effort to identify shoddy science, journal 
editors are a barrier. In 2020, Bik described how 
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approximately 65% of the articles she flagged in 
her 2016 publication have yet to be addressed 
by journal editors. The entire journey to retrac-
tion, from initial investigation in PubPeer forums to 
correspondence with journal editors, is chron-
icled on Retraction Watch, another scien-
tist-lead platform committed to reporting on the 
reproducibility crisis. It takes the patience of a 
concerned scientific citizenry to clean up the 
literature. 

For the capitalist class, publishing is a means to 
profit, but for the community, a collective body of 
knowledge is the primary concern.
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The Struggle as it Stands Today: 
The Fight for Expedient Science

One of the earliest struggles in scientific commu-
nication was for expediency. In 1990, physicists, 
like Joanne Cohn, began using the TeX file for-
mat to distribute preprints via a mailing list. This 
allowed papers to be distributed entirely through 
the internet and did away with the need to wait 
weeks or months for a physical copy to be mailed. 
But email boxes were quickly overwhelmed, and 
physicist Paul Ginsparg recognized the need for 
centralized storage.

By 1993, a central repository of “e-prints” was 
accessible over the internet. First stored at the Los 
Alamos National Laboratory, it was migrated to 
Cornell University and renamed ArXiv (pronounced 
archive). Papers in the field of physics, mathematics, 
astronomy, computer science, quantitative biolo-
gy, and statistics are moderated (including plagia-
rism checks) and published, but not peer-reviewed. 
The pre-print model not only prioritized expediency 
in scientific communication but also helped nucleate 
the movement for open science. 
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This would make ArXiv the largest journal in the 
world. Yet it’s publicly-available financial reports 
suggest that such a large undertaking is affordable 
to operate. The annual operating budget stands at 
$500,000, which is covered by Cornell University and 
The Simons Foundation. In addition, member insti-
tutions pay tiered fees ranging from $1000-$4400 
based on usage rates.  

In 2013, Richard Server and John Inglis launched 
the biological sciences preprint repository BioRxiv. 

1.5 million articles

10,000 submissions per month

260 million 
downloads every year

ArXiv has grown immensely.
As of May 2020, scientists 
published over
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As of May 1, 2020, over 80,000 articles have been 
published. And following a successful pilot study in 
June 2019, clinical papers can now be archived on 
the new preprint server MedRxiv.

Like ArXiv, BioRxiv is open-access, institutionally-op-
erated (Cold Spring Harbor Laboratory in this case), 
and moderated. Further, authors do not pay any-
thing to publish, can modify their articles, and still 
retain the copyright, allowing them to later submit 
the article for peer review. BioRxiv is also speedy 
— new findings can be published online within 48 
hours. Due to the immediate popularity of BioRxiv, 
journals deemed that preprint publication did not 
violate the Ingelfinger rule. As every article submit-
ted to BioRxiv is assigned a permanent DOI link, ci-
tations even carry over after the paper is published 
in a peer-review journal. And somewhere between 
65 and 75% of articles that first appear on a pre-
print server are later published in a peer-reviewed 
journal. Among the remaining fraction, examples in-
clude a solution to the Poincaré conjecture, the only 
Millennium Prize Problem, considered the great-
est outstanding problems in mathematics, solved 
to date. But more commonly, preprints include 
validation studies, falsified hypotheses, and contra-
dictory data. These important observations are not 
prioritized in the publish-or-perish climate fostered 
by for-profit publishers and an austere funding en-
vironment. Thus, preprint serves play a vital role in 



67

keeping the scientific ecosystem healthy.

Other journals are also experimenting with expedit-
ing scientific communication. eLife ran a pilot study 
where the editorial decision to send an article out 
for peer-review committed the journal to publish-
ing the article regardless of the feedback received. 
After hearing back from peer reviewers, research-
ers decide how to best address the concerns, and 
the updated manuscript is published alongside a 
collated list of reviewer/editor comments and 
concerns. By publishing papers that received neg-
ative feedback, eLife shifts the priority from a 
one-off peer review process to an ongoing and 
transparent dialogue with the broader scientif-
ic community. This mirrors the motivations of 
researchers, more commonly early-career investiga-
tors, who decided to enter this trial ¬— they val-
ued speed and transparency. Even with the best 
intentions, eLife did uncover biases in this system. 
Although there were no discernible biases regarding 
gender, the more senior an investigator, the more 
likely the manuscript would be sent out for peer 
review. Such biases are prevalent at all levels in 
academia and demands attention.  
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The Socialist Solution

The profit motive plagues scientific communica-
tion. To maximize return on investment, corpora-
tions treat scientific articles as commodities and 
exploit academics and non-academics alike. In the 
race to the bottom amongst publishers, journals are 
consolidated under giant publishing groups, sen-
sationalized claims are prioritized, and alternative 
means of communication are stifled. Scientific com-
munication is stalled, retractions are more common, 
universities struggle to afford subscription fees, and 
predatory journals wreak havoc.

Scientists, librarians, and the pubic are frustrated. 
They fight for open, expedient, and transparent 
scientific communication that prioritizes repro-
ducibility. They launch preprint servers, lobby for 
legislation, and even pirate articles. None of these 
solutions are adequate.

The for-profit publishing sector extracts billions 
of dollars in profit every year from federal science 
budgets. It is prudent for these corporations to 
invest a fraction of that wealth into fighting any 
attempt to make scientific communication more 
accessible and more democratic.



69

Non-profit journals that compete in this arena can-
not win. To remain financially competitive, they 
must rely on some of the same tricks, which dilutes 
their principles and neuters their demands. Even if 
they remain true to their original vision, any high-
er standard of scientific publishing loses meaning 
when other journals still exist. This too is a race to 
the bottom. 

For the problems of scientific publishing to be 
solved, two conditions must be met. One, scientif-
ic publishing must be nationalized. Two, scientific 
publishing must be brought under the democratic 
control of scientists and other workers. 

Nationalization of scientific publishing simultane-
ously accomplishes two important goals. It removes 
the profit motive and eliminates the associated 
competition between journals. While this competi-
tion occasionally results in innovation pursuant to 
the demands of scientists, it is more often a fight 
to increase impact factor that takes advantage of 
the publish-or-perish culture. Removing the profit 
motive allows implementation of policies that truly 
benefit the scientific enterprise, even if they are not 
profitable. 

But overall, nationalization will save money. Rather 
than paying hundreds of millions in publication fees 
and subscription costs, a fraction of that money can 
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be invested in launching an online scientific journal. 
The pre-print server arXiv publishes over 100,000 
articles a year with an annual budget of $500,000. 
This matches the number of articles published an-
nually by Canadian researchers. With the savings, 
peer reviewers can be remunerated, editors and 
typesetters can be paid a livable wage. Scientific 
communication is an essential service. The priority 
ought to be to maximize its utility, not revenue. 

The ultimate goal is not for the government to run a 
scientific journal. To the extent possible, any vessel 
for scientific communication should be independent 
of government interference. Researchers, with input 
from librarians, students, professionals, patients, and 
the public at large, know best how to operate a cen-
tralized scientific resource. As a result, the goal must 
be a journal operated by a democratically-elected 
body of scientists. Editorial policies can be voted on 
by an assembly of Canadian scientists. This prevents 
bureaucrats, scientific or otherwise, from running 
a nationalized journal in the interest of a state as 
it is only natural to expect that scientific findings, 
hypotheses, and theories may run counter to the 
interests of the state. Merely replacing for-profit 
interests with statist interests will not achieve the 
goals set out in this booklet.
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In the fight for 
democratic control 

over scientific 
communication, 

it is important to 
advance transitional 
demands that will 
strengthen the 

movement. 

Demands should 
be made that 

benefit the material 
conditions of 

workers today and 
forward the overall 

struggle. 
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Key Transitional Demands

Government funding agencies should 
immediately endorse and adopt Plan S. All 
published research funded by the Tri-Council 
(NSERC, CIHR, SSHERC) must be made 
immediately and freely available to the public. 
Publicly-funded research belongs to the public. 
Publication fees capped at $500.

Cancel all subscriptions to closed-access 
journals. 

Blacklist all journals that do not make their 
finances publicly available. 

Blacklist all journals that publish ads paid 
for by pharmaceutical companies.

Require concurrent deposition of all raw data 
associated with a scientific publication with 
a centralized archive. Standards for deposition 
will follow gold standards followed by open-
access journals like eLife and be updated 
following community consultation. 

Require that all publicly-funded research be 
immediately published on a preprint server 
when submitted to a peer reviewed journal.  
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Establish a centralized ethics committee 
to oversee all allegations of scientific 
misconduct perpetrated by Canadian scientists. 
The committee will be comprised of elected 
members from all Canadian universities and 
research institutions.

Offer asylum to all people at risk of extradition 
for pirating scientific articles.

Pay all graduate students enrolled in a 
research stream a good living wage. 

Pay all postdoctoral fellows, research 
associates, and laboratory technicians a good 
living wage.

Increase the number of tenure-track research 
positions. 

Increase the federal scientific budget. Raise 
success rates in grant competitions to 30%. 

Launch an editorial board of elected scientists 
to oversee nationalization of scientific 
publishing.

Once launched, require that all publicly-
funded scientific research be published in the 
nationalized journal. 
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Archive and make freely available all Canadian 
research previously published in closed-access 
journals. 

Require that all published scientific articles 
include a lay summary. 

Host an annual convention of scientists and 
other stakeholders, including representatives 
of patient groups, librarians, students, 
etc., to propose and adopt new standards 
designed to promote transparency, 
expediency, reproducibility, collaboration, and 
communication with the public. 

As we demand the nationalization of 
Big Pharma and the public ownership of 
pharmaceutical companies, we should also 
demand public access to, and ownership of 
their industrial, pharmaceutical, and scientific 
research.

We insist that research groups around the 
world collaborate on research regarding and 
all life-saving and life-sustaining medications, 
including a potential COVID-19 vaccine. We 
demand a no-profit policy concerning life-sav-
ing and life-sustaining medications, including 
any potential COVID-19 vaccine.
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SUBSCRIBE, 
SUPPORT, 
JOIN.
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I want to subscribe to Socialist Action monthly 
newspaper. Enclosed is $26 for 12 issues (first class 
mail).

I want more information about Socialist Action.
My main areas of interest are: 

I want to support Socialist Action with a pledge of  
$          per month.

I want to join Socialist Action.

Name: 

Address: 

Phone: 

E-mail: 

For postal correspondence, donations, subscriptions 
and cheques, contact the Toronto number for our 
address.
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Welland - Port 

Colbourne 

905 - 834 - 6061

Winnipeg 

204 - 228 - 7063

Edmonton 

780 - 203 - 1821

Calgary 

403 - 891 - 6680

Vancouver 

604 - 353 - 4020

Victoria 

250 - 589 - 3650

Halifax, NS: 

902 - 735 - 2336

Saint John, NB 

506 - 693 - 5640

Montreal 

514 - 737 - 7645

Ottawa 

873 - 688 - 7578

Kingston 

613 - 544 - 1055

Belleville 

613 - 661 - 4368

Cobourg 

289 - 928 - 0117

Thornhill 

905 - 882 - 9334

Richmond Hill 

416 - 454 - 6471

Peel / Mississauga 

647 - 891-1390

Guelph / Waterloo 

519 - 994 - 1608

Hamilton 

905 - 526 - 7086

Central office:

 

Toronto 

647 - 986 - 1917

Contact Socialist Action
Ligue pour l’Action socialiste

www.socialistaction.ca socialistactioncanada@gmail.com

Socialist Action 2019
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647 - 986 - 1917

www.socialistaction.ca

socialistactioncanada@gmail.com


