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HIGHLIGHTS

• Open access publishing is a worthwhile ideal
that can make research more broadly and
equitably accessible, yet it threatens the traditional
subscription-based publishing house revenue
model

• A new publishing model has come into vogue,
which stipulates that the authors of a journal article
pay an Article Processing Charge (APC) in order
to ensure their research is available on an open
access (OA) basis

• APC prices have risen quickly, and they are
imposing greater budgetary stress on university
research groups, who often shell out research grant
funds to cover publishing costs

• The APC model in its current iteration is
unsustainable, and creates significant drag on
research productivity. Stakeholders in the academic
research enterprise can take action by introducing
competition in the publishing market to control APC
price increases

Concerns related to stressed library budgets and
equitable access to publicly funded research have fomented
a movement towards open access (OA) scholarly publishing,
in which academic journal articles are made available
online free of charge. OA challenges the traditional
subscription-based revenue model of major publishing
companies; to supplant lost revenue, many have introduced
a new Article Processing Charge (APC) based model, in
which the authors of a study pay to ensure their article is
available on an OA basis. In the past several years, APCs
have risen considerably, shifting the publishing cost burden
from university libraries to individual research groups, who
often pay APCs out of research funds. Focusing primarily
on scientific publishing in North America and Europe, we
review the circumstances that brought about the APC model,
and argue that rising APCs may present a real threat to
research productivity. We conclude by presenting some
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concrete actions that stakeholders in the academic research
enterprise could take to uphold the OA standard and mollify
the impact of rising APCs.

Information technology has revolutionized the way in which
we generate and consume the products of fundamental

research. In the 20th century, carrying out the background
research necessary to launch new scientific inquiry required
combing through walls full of print academic periodicals
purchased and curated by university librarians. In the mid
aughts, increasing adoption of online publishing strategies [1]
and the advent of indexing databases and search engines
such as Google Scholar [2] effected a paradigm shift in
knowledge processing. Now, researchers at any university
with reliable digital infrastructure could browse the vast
scientific literature from the comfort of their desk; librarians
in science and engineering could focus on curating online
subscriptions to academic journals rather than organizing and
indexing stacks of print publications.

Online academic publishing is clearly a boon for research
productivity. With the help of citation manager software
tools, researchers today maintain enormous digital citation
repositories which enable individual articles to be tagged,
indexed, searched, and shared with ease. However, the
resultant explosion in academic journal publishing and
readership has resulted in significant increases in the
online subscription costs for academic journals [3]–[5].
Librarians have dubbed this phenomenon “the serials crisis,”
a moniker signifying the enormous impact these growing
subscription costs have on tight university library budgets
[6]. Quantitatively, the share of library budgets spent on
subscription costs has accelerated from 25% in 1998 to nearly
40% in 2019 [7, 8].

Although the serials crisis has often been framed as
a problem for university libraries, it should in fact concern
all stakeholders in the research enterprise, since escalating
subscription costs inherently impact research accessibility.
If universities cannot afford to maintain access to a
wide range of journal articles, the corpus of academic
knowledge inherently becomes more fragmented, diffuse, and
unreachable. Federal policymakers and public universities
have been uniquely concerned; although government dollars
bankroll nearly half the fundamental research spending in
the U.S. [9], many of the knowledge products of this public
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investment are promptly placed behind a subscription paywall.

In order to address research accessibility concerns,
funding agencies, universities, and researchers are working to
champion open access (OA) publishing, where journal articles
are made freely available to read online. For example, the
European Union mandated that the beneficiaries of funds from
Horizon 2020, a major research grant program, must ensure
OA to all peer-reviewed scientific publications relating to its
results [10]. Making research articles available on an OA basis
is clearly preferable to paywalling them; OA enables greater
participation in academic knowledge production, especially
for smaller research institutions and for researchers in low-
and middle-income countries [11]. However, OA requires
a fundamental rethinking of the business model behind
academic publishing: if subscription fees can no longer
generate revenues in a fully-OA paradigm, who is expected to
shoulder the costs associated with providing editorial support,
arranging peer review, and making articles available to read
online [12]?

Today’s academic publishing market is in a remarkably
fluid state, as all the market participants (funding agencies,
universities, researchers, and publishing houses) seek to
find a model that can enable OA research publishing
in an economically efficient manner. Currently, the Article
Processing Charge (APC) business model has come into
vogue; it stipulates that the researchers authoring a journal
article are required to pay an APC (out of their general
research budget) to the publisher to ensure that their work is
freely accessible in perpetuity. Indeed, APCs are an attractive
new revenue stream for the publishing industry; although
subscription revenue growth has slowed to 1-2% year on year,
OA revenues have and are expected to rise at a rate of 3-4%
per annum [12]. Unsurprisingly, publishers have chosen to
lean into this model. Springer Nature Publishing rolled out
APC-based OA publishing for 32 research journals under the
Nature brand [13], while ACS Publications introduced nine
new APC-based OA journals in 2021 [14].

While APCs are a viable new business model for
publishers, they represent an important shift in the publishing
market configuration. Unlike subscription fees paid by libraries
out of central university funds, APC costs are shouldered
primarily by the individual researchers undertaking the
scientific work. A study from Springer Nature Publishing
surveying 1,000 journal article authors found that respondents
drew upon a wide range of funding sources to cover APCs,
including research grant funds, as well as other sources that
were difficult for institutions and funding agencies to track [15].
Even more alarmingly, APC prices appear to be increasing at
a rate that far outstrips both the rate of consumer price inflation
[5, 16] and the cost of the publishing process [17], indicating
that APCs are imposing an ever-greater burden on already
stressed research group budgets.

We can understand the direct impact of APCs on research
productivity in a microeconomic sense by examining the
finances of a typical small- to mid-size research group (typical

for a tenure-track assistant professor) at an major research
university. Such a group might reasonably expect to employ
5-10 graduate student and postdoctoral researchers, whose
salaries and administrative overhead are funded through
research grants awarded in competitive application processes.
Since publishing in high-impact journals is encouraged
for favorable tenure review and career advancement for
faculty, and APCs for high-impact publications can range
from $2,000–$12,000, our research group may expect to
see a bill for $10,000–$72,000 in publication fees for a
relatively modest research output of 5–6 papers annually. This
sum of research grant money, obtained through painstaking
grant-writing efforts, could instead be used to support the
efforts of one additional full-time researcher, or several
part-time undergraduate student researchers. Although the
specific numbers in this approximate calculation may vary
across fields and genres of research, it is apparent that APCs
can create a noticeable drag on research group finances.

Furthermore, since publishers command a broad view
of the entire publishing market, while individual academics
usually tend to interact with only a small subset of journals,
publishers may configure their journal offerings and the
review process in a manner that drives more academics to
publish in a journal that may generate more revenues for
publishers, either through higher APCs or other marketing
strategies. For example, Taylor and Francis recently rolled
out a two-track submission process, charging a higher APC
for an Accelerated Publication option, appealing to many
academics because it reduces the time from submission to
publication [18]. Many publishing houses offer “manuscript
transfer” services to move rejected submissions from non-OA
journals into the OA track; this is a convenient option for
academics who don’t want to go through a time-consuming
resubmission process, but it comes at the expense of an APC.
Finally, publishing houses sometimes hire influential faculty as
editors for their OA journals, leveraging academic workplace
politics to drive higher APC revenues.

It’s easy to see the additional burden that the APC OA
model places on the finances of an individual research group.
Zooming out and taking a macroeconomic perspective, the
situation appears even more dire. For one, APCs appear to
exhibit a low price elasticity of demand [12]. If a researcher
finds that a certain supplier has increased the price of a
standard chemical reagent, they might readily search for a
different supplier who can offer a lower price, or eschew its use
in favor of a cheaper reagent. The situation is quite different
when it comes to article publishing prices. Since publishing in
a prestigious journal with a high impact factor can drive higher
citation counts and increase research visibility, researchers
encouraged to acquire this academic currency (such as those
on the tenure-track) have little room to balk at higher APCs,
driving systemic increases in publishing fees [19].

Moreover, the publishing industry exhibits a high degree of
concentration; the top five publishers account for 50-70% of
the publishing volume, effectively operating an oligopoly that
can corner the market of high impact journals, and drive up
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publishing costs for researchers [12]. This market landscape
tends to benefit publishing houses, some of which can operate
at stupendously lucrative profit margins (20-40%) as a result
[12, 20]. As Brian Nosek, a professor at the University of
Virginia and Director of the Center for Open Science puts it,
academic publishing is “the perfect business model to make
a lot of money. You have the producer and consumer as the
same person: the researcher. And the researcher has no idea
how much anything costs” [21].

Clearly, the economic fundamentals portend enlarged APC
bills for research groups under the currently popular model.
Is such a model sustainable? Already, there are signs of
discontent among individual researchers and research funding
agencies over the cost sharing aspects of the APC OA
model. For example, some university libraries are striking
independent deals with publishers to allow their researchers
to publish OA without directly paying for APCs, effectively
using common university funds to defray costs that would
otherwise be borne by individual research groups [22, 23]. The
Austrian Science Fund moved in 2014 to cap payments for
grantees at €2,500 per manuscript, and such price controls
on scientific goods and services have precedent at American
research funding agencies like the National Institutes of Health
[4]. Despite these initiatives, efforts to stem rising APC costs
so far have been plodding at best; publishing bills continue to
increase quickly, and research groups are left on the hook for
the cost.

How can the stakeholders in fundamental academic
research (researchers, principal investigators, university
administrators, funding agencies, and policymakers) work
together to build a more sustainable model that controls
publishing costs and shares their financial burden more
equitably? As producers and consumers of the inputs and
outputs of the publishing industry, those involved in academic
research hold a great degree of market power, if they can
organize and apply it effectively. To conclude this perspective,
we lay out a few concrete actions that different stakeholders
can carry out in order to drive down OA publishing costs.

First, researchers and principal investigators (PIs) can
make a stronger commitment to normalizing the dissemination
of scientific information through preprint servers, which
enable rapid circulation of research results prior to formal
scientific peer review. Although preprints are no substitute
for peer-reviewed work in a journal, they can help generate
critical discussion and awareness about an important scientific
advance prior to journal publication [24]. Since preprints
can independently drive clicks toward journal articles [25],
widespread adoption of preprint server usage can help soften
demand for high-impact journals, which have experienced the
highest degree of APC inflation.

Second, PIs and university administrators can change
internal performance evaluation criteria to de-emphasize
publications in prestigious journals. Academics are quick to
offer the advice that the quality of the work supersedes the
brand of the journal, yet they can do more in their daily

research practices to put this advice to work [26]. For example,
PIs can change their research reading habits to emphasize
non-profit OA journals, journals operated by professional
societies in their field, or so-called “diamond” OA journals
that offer article access at no charge to readers and authors
[27]. Additionally, PIs can resist the urge to submit work
to the highest impact factor journal, instead involving other
considerations like audience and quality of exposition (for
example, certain lower impact journals may allow for more
thorough research articles) [28]. APCs are rising due to a
perverse obsession with citations as markers of academic
career success; academics can do their part to curtail this
demand for expensive publishing services.

Third and finally, funding agencies and policymakers could
do more to control the steady rise of OA publishing costs.
In the short run, price control mechanisms such as a cap
on the percentage of grant funds used to pay APCs would
limit the ability of publishing houses to raise APCs, and also
enjoy a high degree of compliance. In the long run, funding
agencies could look to establish their own independent
journals that provide publishing services at cost-based prices,
in a transparent manner [4]. Since peer review services are
generally voluntarily provided by grant recipients, and the cost
of hosting content on the Internet has steadily decreased,
such an independent journal could provide much-needed
competition in the academic publishing market.

Open access publishing is a noble goal that will increase
the accessibility of research and concomitantly improve
research productivity, as ideas are able to disseminate more
freely and openly across the world. The current APC-based
OA publishing model has driven increased publishing costs
and imposed greater burdens on the already stretched
budgets of individual research groups. It behooves the key
stakeholders in scientific research to act quickly to reduce
publishing costs, while the market is still fluid, and business
models are still up for renegotiation.
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