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The role and definition of authorship in scientific and medical publishing has become increasingly
complicated in recent years. In most other forms of publishing – social sciences, humanities, legal –
we assume that three, perhaps four, authors collaborated in the writing of the work. However, the
nature of scientific research and reporting means that “authorship” no longer fits into a neat
category. To elaborate, a researcher who didn’t write the text of a paper can still be considered an
author if her or she contributed substantially to the conception of the work, or the analysis of the
data. Access to the Internet has made sharing information and collaborating on projects far simpler,
and many authors can now work closely with colleagues in different countries. With such a
proliferation of collaboration and co-authorship in academic writing, it becomes harder to
differentiate between a “contributor” and an “author.” Moreover, the pressures of funding
applications, securing tenure at an academic institution, and the requirement to meet publication
quotas all play their part in pushing contributors to demand a co-authorship accreditation.
ICMJE Guidelines
The International Committee of Medical Journal Editors (ICMJE) formulated a set of guidelines to
define authorship.1 These guidelines have been updated over the years to adapt to the growing
trend of collaborative research. As a member of the ICMJE, Wolters Kluwer complies with their
definition of authorship. Wolters Kluwer asks that in order for a contributor to be listed as an
“author,” he or she must meet four main points:
1. Substantial contributions to the conception or design of the work; or the acquisition,
analysis, or interpretation of data for the work; AND
2. Drafting the work or revising it critically for important intellectual content; AND
3. Final approval of the version to be published; AND
4.
Agreement to be accountable for all aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are appropriately investigated and
resolved. 2
Some researchers have argued that these guidelines are unfairly strict, but they were created to
safeguard the idea of authorship to signify scientific integrity. Readers do not want a meaningless list
of names – they want to know who is chiefly responsible.3 In this way, adhering to the ICMJE
definition ensures that only those who are “chiefly responsible” are recognized and held
accountable. Some authors, however, take issue with the ICMJE guidelines not just because they
require authors to be involved in every stage of the manuscript’s production, but because they wish
to acknowledge the important contribution of their colleagues. In their editorial “The Men Who
Stare at Science,” Goetze and Reinfeld argue that senior scientists should “grab the pen (keyboard)
more often” as writing “is essential to ones results and to harbour new ideas.”4
Historical overview
Taking a broad look at the history of authorship, even going back to the classical period, you can see
how ideas of authorship have only recently become intertwined with ideas of ownership and
uniqueness (see The origins of our current understanding of authorship). In Laws, Plato argues that
we should “eliminate everything we mean by the word ownership,” which includes intellectual
property. 5 Plato rejected the notion of uniqueness and believed that new knowledge is something
that we relearn.5 Not every Classical author shared this belief, however, and some took more credit

for their work. Herodotus, for example, starts his famous Histories by mentioning that “Herodotus,
from Halicarnassus, here displays his enquiries.”6 Herodotus is keen to outline clear rules regarding
the correct citation of sources, but in the Classical period plagiarism was common as authors and
orators shared the same sources and borrowed from one another. 7
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During the Renaissance, the idea of an author’s ownership of a text came into being, particularly
with the Statute of Anne (1710), which conferred ownership to authors rather than publishers; it is
no surprise that this development coincided with the rise of the printing press. This early form of
copyright did not apply to content, 8 but it was an important step toward the idea of intellectual
property developed in the Romantic period. The Romantic Movement emphasized the importance
of the individual, which led to intellectual and creative copyright laws being consolidated during the
19th century. 8 It wasn’t until postmodernist critiques of literary theory, in the middle of the 20th
century, that ideas of individualism were challenged. In particular, Roland Barthes rejected the
Romantic idea of individualism and ownership. In Barthes’ now infamous essay “The Death of the
Author” (1967), he argued that authorial intention should be separated from the text. Barthes
decentred the author, going against the traditional theory that an author’s history and experience
could be used to enrich our understanding of his or her work.
Current author trends
The debate over authorship and contributorship was reignited in March 2015, when G3:
Genes|Genomics|Genetics published a paper on the genomics of the fruit fly with over 1,000 listed
authors.9 According to Barthes’ theory, if the “author” is simply representative of his or her
institution, or academic background, why not include all those directly involved in its creation? 10
Each undergraduate student contributed to the analysis of data, which is one of the major tenants of
authorship according to the ICMJE. If we understand the author as the progenitor of this article, then
logic follows that each person listed as a co-author contributed to the authorship of the paper,
however small. To take this one step further, the identity of each co-author eventually becomes
subsumed into the first author when a paper is cited as W. Leung et al, and the number of
contributors is incidental because of how papers are traditionally cited with the use of “et al.”

Throughout history, writing has commonly been regarded as an individual act. People like to
associate one paper, or idea, with one name. Examples of this include Edward Jenner and the
production of the first vaccines, Alexander Fleming and the discovery of penicillin, and Marie Curie
and the development of radiotherapy. In recent years, however, as scientific papers are increasingly
authored through collaborative efforts rather than individuals, this has opened up the dilemma of
first authorship. In 1996 it was suggested that the tradition of citing authors should be restructured
to parallel film credits and create a hierarchy of authorship, contributors, and acknowledgements.11
This concept would not redefine authorship but instead recognize important contributions in
another way. While this idea is attractive, it doesn’t solve the problem of who to list as an author
and who to list as a contributor.
One potential solution was recently proposed by BioMed Central to implement “Author
Contributorship Badges” as a method of showing the exact contribution each author made to a
paper. 12 BioMed Central chose to roll this scheme out in their open-access, open-data journal,
GigaScience. All papers published from October 1, 2015, will include the badge system (see First
paper published by BioMed Science with Author Contributorship Badges). While authors are still
listed in the traditional format, a link to the “Open Badges” appears on the website, and ten
potential roles in the creation of an article are represented by ten badges, such as “Data Curation,”
“Methodology,” and “Writing Review.” Each badge has a list of authors who contributed to that
specific role, and an author can be listed under more than one role. Amye Kenall, associate publisher
at BioMed Central, states: “Author Contributorship Badges enable people and organisations to
capture the types of skills, knowledge and behaviours that we value, but often find difficult to
recognise with traditional credentials.” 13 The badge system embraces the ICMJE definition of
authorship in a refreshing format. Each point in the ICMJE definition has at least one badge. Should it
prove successful, the badge system could be a significant turning point in how authors and
publishers define authorship.
First paper published by BioMed Science with Author Contributorship Badges

Reproduced with permission from https://www.mozillascience.org/contributorship-badges-for-science-view-them-now.

The future of authorship
One of the most significant changes in the publishing industry has been the shift toward digital
media and the steady decline of print. Authors are no longer being asked to write a finite article for a
journal. For example, when an author contributes an article to a journal, the article will be published
in the print and digital versions, shared on social media, and potentially used in promotional
material.
This notion of multiple destinations is even more evident when considering blogs. When an author
writes a blog, he or she is writing with the knowledge that the work can be shared, critiqued, and
linked in numerous ways, making it not just a blog post or a text but part of a huge textual network.
A text is no longer a finished article; it is an “ongoing conversation,”14 a fluid movement with a
number of versions and stages. It lives under the assumption that any text, online-only or
complimentary to a print component, should constantly be changing. When putting a text on the
Internet, particularly in blog form, the text is immediately visible for public consumption and
critique. A blog creates a forum for all views, and the result combines numerous views on one topic,
while adding commentary to create a new text.
The fluid nature of blogs and other online formats has introduced the idea of “versioning.” This is
traditionally defined as “the creation and management of multiple releases of a product, all of which
have the same general function but are improved, upgraded, or customized.”15 The same, or an
alternate, author takes an article and makes changes. He or she adds to it, improving it and creating
a timelier and more informative piece; more authors can also be added to the text. Versioning allows

readers to see a scientific process not just through the words of a text, but through the progression
of the text itself. With this change of process, the act of writing becomes less about the act itself, or
the completion of a piece of work, and more about development and discovery. This, in turn, could
mean that authors will no longer be defined by specific works, but by one work as a whole.
However, the prospect of a more fluid style of writing and authorship will inevitably lead to a
number of potential problems, namely plagiarism. The traditional notion of plagiarism is that all
those involved in the writing of a paper are named as authors, giving due credit for anything they
may have borrowed or used in their text. With a more fluid, ever-evolving text, plagiarism (whether
intentional or unintentional) is inevitable and perhaps unavoidable. The idea of a constantly
reworked text also raises a number of questions about the validity of the work and the contributions
of different authors – are the authors involved sufficiently in the work to be considered as such?
Could they be considered as “curators” instead? Is the work more about quantity than quality? Who
is chosen as the “first author” after so many changes to a paper? How will original authors feel about
their works being up for adaptation and public consumption? Most importantly, with articles
constantly changing, how will publishers and readers assure their legitimacy?
As we move further into the digital age, these questions require discussion in order to redefine the
concept of authorship. In many ways, it seems as though we are trying to embrace the new
freedoms that digital media allows while maintaining strong traditions in print and also trying to
identify the most modern definition of authorship. Although the “Author Contributorship Badges”
offer an appealing solution it is, after-all, online-only. What is certain is the need for the academic
and publishing communities to continue their discussion on the definition of authorship, ensuring
clarity and flexibility in an increasingly digital age. In the meantime, the ICMJE guidelines provide a
definition of authorship that guarantees recognition, both by authors and for authors. In time, they
will surely be modified to reflect digital trends, but for now, they clearly delineate what it means to
be an author.
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