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“Publish or perish” is a common phrase used 
to describe the pressure researchers feel to 
publish their research findings in order to 
stay relevant and be successful within the 
academic community. It’s been around a very 
long time, although the origins of the phrase 
are somewhat unclear. Some researchers 
attribute the phrase to Kimball C. Atwood 
III, who is said to have coined the phrase 
in 1950 (1, 2). But a 1996 article by Eugene 
Garfield (3) traces the phrase back to at 
least 1942, while according to Wikipedia (4) 
the term was used even earlier, in a 1932 
non-academic book by Harold Jefferson 
Coolidge (5). The phenomenon has become 
a focus of academic research itself, as a 
search for the phrase in Scopus retrieved 305 
documents published on the topic from 1962 
to date. On average, more than 20 articles 
per year were published on the topic over the 
past 5 years (2009 – 2013), with 37 articles 
alone published in 2013. Nonetheless, it 
seems clear that researchers suffer from this 
phenomenon on an increasing scale.

One common belief is that as a result of the 
rise of the “publish or perish” culture, and 
in order to remain successful in academia, 
each researcher is publishing more and 
more articles every year. But is this true? 
Are researchers publishing more unique 
articles or co-authoring more articles? One 
of the earliest studies in our literature search 
that tried to answer this question, by F.P. De 
Villiers, was published in 1984 and focused 
on changes in authorship in the South African 
Medical Journal from 1971 to 1982 (6). 

Results of the study indicated that: “the mean 
number of authors per article increased 
from 1,77 in 1971 to 2,35 in 1982, while the 
proportion of articles with only 1 author 
decreased from 60,8% to 40,8%. Possible 
reasons for this are mentioned, of which the 
pressure to publish may not be the least.”(6).

Although this sounds intuitively plausible, 
these results were restricted to articles 
published in a single journal, and in only 
one research area, about 30 to 40 years 
ago. Since then, we’ve seen an increase 
in papers authored by an extremely large 
number of researchers, most notably the 
ATLAS collaboration papers published in 
2008 (2,926 authors)(7) and 2012 (3,171 
authors)(8) and a Nature article on the Initial 
Sequencing and Analysis of the Human 
Genome by the International Human 
Genome Sequencing Consortium with about 
2,900 authors published in 2009 (9). But 
the question remains how researchers are 
currently dealing with the increased pressure 
to publish. In other words, are individual 
researchers actually writing more articles 
every year, or are there just more authors 
writing more collaboratively? To answer 
this question we collected trend data from 
Scopus for 2003 – 2013 and checked different 
characteristics of authorship patterns over 
time; the data simply counted the number 
of articles (articles, reviews and conference 
papers) published each year and the count 
of authorships and unique author names 
associated with these. Here we use the term 
‘authorships’ to define the occurrence of an 
individual on an article, while the concept of 
a ‘unique author’ reflects an individual who 
has appeared on one or more articles in a 
given period (here a single year).
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Figure 1: Growth in volume of articles published, authorships and unique authors from 2003-2013. Source: Scopus

Figure 2: Authorship patterns over time (2003-2013). Source: Scopus
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Main findings 

Results of our analysis show that there has 
been a consistent growth in the number of 
articles published over the past decade; from 
1.3 million in 2003 to 2.4 million in 2013 (see 
Figure 1). At the same time, the number of 
authorships has increased at a far greater 
rate from 4.6 million in 2003 to 10 million  
in 2013.

Over the past ten years or so, the number of 
authorships per unique author (2.31 in 2013) 
has increased while the number of articles 
per unique author (0.56 in 2013) has declined 
(see Figure 2), while the total number of 
articles published per year has increased 
(see Figure 1). At the same time, the average 
number of authorships per article has 
increased from 3.5 to 4.15 authors from 2003 
to 2013, which suggests that authors are 
collaborating and co-authoring more now 
than they were 10 years ago. (At the same 
time, the percentage of single authored 
papers has declined from 20% in 2003 to 
13% in 2013; data not shown).

In other words, the number of authorships 
per article is rising: 10 years ago, an average 
paper had about 3.5 authors, now it has over 
4 authors. This rise in ‘fractional authorship’ 
(the claiming of credit for authorship of 
a published articles by more than one 
individual) is most likely driven by research 
collaboration, and is an efficient mechanism 
by which each author can increase their 
apparent productivity from the same 
underlying research contributions (i.e. articles 
per unique author) of 0.56 articles per unique 
author per year.

This means that a single author can produce 
a single authored article once every two 
years or a co-authored article with one 
other author every year. Now, with the 
rise of ‘fractional authorship’ or fractional 
contributions to papers, we’re seeing that 
the way in which authors are using this half 
a paper’s capacity per year is changing. 
A given author may achieve this output by 
appearing as ninth author on 5 different 
paper (5 x 0.1 authorships per paper), instead 
of co-authoring as second author on a 
pair of 4-author papers per year (2 x 0.25 
authorships per paper). 

These findings build on earlier observations 
(10) in which the increases in authorships 
per article (at 1.9% mean annual growth rate 
in the period 1980-2002), authorships per 
unique author (at 1.2%) were contrasted by a 
decline in article per unique author (at -0.7%). 
In the current data, the comparable rates 
are 1.8%, 0.9% and -0.8%; suggesting the 
continuation of a long-term trend stretching 
back not just one decade but at least three.

These findings are confirmed by research in 
several specialty fields, including software 
engineering, where the average number of 
authors per paper has risen on average by 
about 0.4 authors per decade from 1970 to 
2012 (11), and pediatric surgery, which has 
seen a marked increase in papers authored 
by 6 or more authors and also in multi-
national papers (12).

If each active author does not increase  
their fractional article output each year,  
what is driving the observed volume  
increase in research outputs globally?  
Here, the answer is quite simple – the 
research workforce is growing at a similar 
rate year-on-year to the volume of article 
production (at about 3-4% p.a.; data not 
shown), and so new entrants into research 
fields are responsible for creating new 
knowledge which eventually sees publication 
in the peer-reviewed literature.

Conclusion 

Despite opinions to the contrary, these data 
suggest that there has been no apparent 
increase in overall productivity per active 
author over the last decade. Instead, authors 
are using their authorship potential more 
wisely by becoming more collaborative in the 
way they work, which is driving an apparent 
inflation in each author’s productivity as well 
as author bylines. Instead, the underlying 
driver of the volume increase in articles 
published is simply the introduction of new 
entrants/authors into the market. That is 
not surprising, as the total population of 
researchers globally continues to rise every 
year, and they become increasingly subject 
to the principles of publish or perish: and so 
the cycle continues.
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