


The Complete Guide to Open Scholarship



This page intentionally left blank



The Complete Guide to Open 
Scholarship

Victoria Martin



Copyright © 2022 by Victoria Martin

All rights reserved. No part of this publication may be reproduced, stored in a retrieval 
system, or transmitted, in any form or by any means, electronic, mechanical, 
photocopying, recording, or otherwise, except for the inclusion of brief quotations 
in a review, without prior permission in writing from the publisher.

Library of Congress Cataloging-in-Publication Data

Names: Martin, Victoria, author. 
Title: The complete guide to open scholarship / Victoria Martin. 
Description: Santa Barbara, California : ABC-CLIO, [2022] | Includes 
 bibliographical references and index.
Identifiers: LCCN 2021055785 (print) | LCCN 2021055786 (ebook) |  
 ISBN 9781440872808 (paperback) | ISBN 9781440872815 (ebook) 
Subjects: LCSH: Open scholarship. 
Classification: LCC AZ101 .M38 2022 (print) | LCC AZ101 (ebook) |  
 DDC 001.2—dc23/eng/20220118 
LC record available at https://lccn.loc.gov/2021055785
LC ebook record available at https://lccn.loc.gov/2021055786

ISBN: 978-1-4408-7280-8 (paperback)
 978-1-4408-7281-5 (ebook)

26 25 24 23 22  1 2 3 4 5

This book is also available as an eBook.

Libraries Unlimited
An Imprint of ABC-CLIO, LLC

ABC-CLIO, LLC
147 Castilian Drive  
Santa Barbara, California 93117
www.abc-clio.com

This book is printed on acid-free paper 

Manufactured in the United States of America

Figures in chapter 3 are reprinted from Creative Commons for Educators and Librarians, 
Creative Commons (https://www.creativecommons.org), https://certificates.creativecommons 
.org/about/certificate-resources-cc-by, licensed under a Creative Commons Attribution 
4.0 International license (https://creativecommons.org/licenses/by/4.0), published by the 
American Library Association (http://www.ala.org/).

Figure in chapter 5 is reprinted from Cable Green, “Open Education: The Moral, Busi-
ness & Policy Case for OER.” Updated Keynote Slides, November 2014. https://www 
.slideshare.net/cgreen/updated-keynote-slides-october-2014. Licensed under a Creative 
Commons Attribution 4.0 International license (https://creativecommons.org/licenses 
/by/4.0).

https://lccn.loc.gov/2021055785
https://lccn.loc.gov/2021055786
http://www.abc-clio.com
https://www.creativecommons.org
https://certificates.creativecommons.org/about/certificate-resources-cc-by
https://certificates.creativecommons.org/about/certificate-resources-cc-by
https://creativecommons.org/licenses/by/4.0
http://www.ala.org/
https://www.slideshare.net/cgreen/updated-keynote-slides-october-2014
https://www.slideshare.net/cgreen/updated-keynote-slides-october-2014
https://creativecommons.org/licenses/by/4.0
https://creativecommons.org/licenses/by/4.0


That ideas should freely spread from one to another over the globe, for the 
moral and mutual instruction of man, and improvement of his condition, 
seems to have been peculiarly and benevolently designed by nature, when 
she made them, like fire, expansible over all space, without lessening their 
density in any point, and the air in which we breathe, move, and have 
our physical being, incapable of confinement or exclusive appropriation. 
Inventions then cannot, in nature, be a subject of property.

—Thomas Jefferson, Letter to Isaac McPherson (August 13, 1813)
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Preface

Openness as a new approach to knowledge production and knowledge 
distribution is gaining a foothold in nearly all phases of the research life 
cycle—starting from the beginning where an idea is born and onward to 
the end where final research results are disseminated. Openness can 
accelerate scientific progress, facilitate wider and more diverse scholarly 
collaborations, and enable a more balanced approach to copyright man-
agement. At the same time, open scholarship (and the concepts underpin-
ning it) is still a vague idea for many scholars and for others in the 
academic community. Even the meaning of the term “open” continues to 
be debated, making it challenging to provide a clear definition of open-
ness in scholarship. As Daniels and Thistlethwaite (2016, 75) posit, 
“[o]pen scholarship, and the debate about it, bears the certainty of messy 
understandings, confusion, conflict, misappropriation, and tangential 
focus.” On the one hand, this debate speaks to the complexity and multi-
dimensionality of open scholarship. On the other hand, the inconclusive-
ness about what openness in scholarship really entails and how it fits into 
the traditional practice of research and scholarly communication is one of 
the impediments to a greater adoption of open practices in the academic 
community.

This book seeks to bring clarity to the key concepts, rationales, and 
concerns associated with openness in scholarship, even though it does 
not offer a single, crisp definition of open scholarship. To the contrary, 
this book uses the term “open scholarship” as an umbrella term for a vari-
ety of open approaches to knowledge creation and knowledge distribu-
tion, and it points toward the diversity, and sometimes ambiguity, of the 
current discourse on openness. It provides the reader with a brief concep-
tual foundation for open scholarship: how it has come about, where it is 
today, and what its outlook for the future may be. By doing that, this book 
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strives to enhance the reader’s understanding of the benefits of open 
scholarship, as well as the potential issues associated with it that still 
require close attention. It aspires to help scholars (and librarians who 
work with them) make a conscious choice between open scholarship and 
the more traditional scholarly practices, while taking advantage of open-
ness (where it makes sense) as a means of increasing the effectiveness, 
visibility, and impact of their work. This book also strives to fill the gap in 
the library science literature on openness, which has primarily focused 
on how to lower price and access barriers to research and less so on other 
aspects and consequences of openness. By providing a broader survey of 
the topic, this book will hopefully contribute in a positive way to the dis-
course on openness in scholarship that still deserves more study than it 
has yet received.

To accomplish its goals, this book draws upon the scholarly literature 
and the author’s own experiences as an academic librarian and a research 
writer to do the following:

•	 Define and explain key terms and concepts associated with open 
scholarship

• Provide an overview of the most prominent models and initiatives that fall 
under the praxis of openness

• Describe how these models complement and overlap with traditional 
research approaches

• Highlight the benefits and challenges of each model

•	 Present material in a fair-minded manner, without endorsing any particular 
initiative over any other and without opposing any particular causes

This book can serve as a useful reference source for anyone who is 
interested in open scholarship—from academic scholars to the general 
reader. However, the primary audience for this book is academic and 
research librarians for whom the enhanced understanding of open schol-
arship can help them engage in meaningful discussions on the topic with 
faculty and students and help educate them about the benefits and chal-
lenges of conducting research “in the open.” This book can also serve as a 
valuable complement to the author’s previous works on innovative 
research models: Demystifying eResearch: A Primer for Librarians (Santa 
Barbara: Libraries Unlimited, 2014) and Transdisciplinarity Revealed: What 
Librarians Need to Know (Santa Barbara: Libraries Unlimited, 2017).

Similar to the author’s previous works, the focus of this book is more 
conceptual than pragmatic. Technical descriptions of tools related to open 
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scholarship and instructions on how to use them are beyond the scope of 
this book.

For the most up-to-date developments in the dynamic, ever-changing 
field of open scholarship, the readers are encouraged to consult suggested 
online resources included at the end of each chapter. Additionally, the 
annual conference held by the Open Access Scholarly Publishing Associa-
tion (OASPA), the Latest News section on the Scholarly Publishing and 
Academic Resources Coalition’s (SPARC) website, and the online Schol-
arly Communication Discussion Group of the Association of College & 
Research Libraries (ACRL) are all good sources of information to keep up 
to date on current trends and events in open scholarship.

The book is divided into chapters, which are further divided into sub-
chapters to make the specific content more readily accessible. Each chap-
ter introduces a new topic, explains the topic’s key concepts and 
terminology, highlights important events and initiatives, and refers read-
ers to additional sources they might need to help them form their own 
position on the topic. The material in each chapter can stand on its own 
with minimal context from other chapters. The readers can take in the 
entire book at once, pick a chapter of interest, or skip around. However, 
readers without the background knowledge of open scholarship are 
advised to read this book in a linear fashion, chapter by chapter.

While most acronyms and terms in this book are familiar to readers 
with a background in library science, other acronyms and terms may be 
new for readers outside the library profession or due to the terms’ speci-
ficity to open scholarship. For the reader’s convenience, the book includes 
a list of acronyms and a glossary, as well as a detailed subject index and a 
list of references.
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CHAPTER ONE

One Term, Many Meanings
Interpreting Openness in Scholarship

Open scholarship does not necessarily lead a steady march toward 
one truth or vision.

—Daniels and Thistlethwaite (2016, 75)

Open scholarship (or open science1 as it is sometimes called) is a term 
that most researchers have heard of but they are not entirely sure what it 
means. Open scholarship is both a concept and a practice, and the 
assumptions about it vary depending on the context in which openness is 
discussed. Even the word “open” is a vaguely defined term. As Morozov 
(2013) states, “[f]ew words in the English language pack as much ambigu-
ity and sexiness as ‘open’ […]. Open could […] mean virtually anything.” 
In a similar fashion, Watters (2014) writes that the word “open” can mean 
many things depending on who is using the word. She argues that while 
such “multivalence” can be a strength, it can also be a weakness “when 
the term becomes so widely applied that it is rendered meaningless.” 
Weller (2014, 28) echoes this sentiment by saying that a multitude of 
interpretations of the word “openness” is “both its blessing and curse,” as 
it is “broad enough to be adopted widely, but also loose enough that any-
one can claim it, so it becomes meaningless.”2

Openness in scholarship has been interpreted in many ways, including 
the following interpretations.

Openness as Transparency

Openness as transparency (as the opposite of secrecy) refers to a new 
way of conducting research that entails “freedom of access by all 
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interested persons to the underlying data, to the processes, and to the 
final results of research” (Stanford University, n.d.). The ideal of transpar-
ency does not imply, however, that anyone should be able to access any 
information without restrictions. Rather, it implies that there should be 
“no unwarranted impediments to the widest possible circulation of the 
ideas and information” (Willinsky 2006, 146; emphasis added). Tempo-
rary secrecy may be required for reasons of national security or private 
industry research, or it may be governed by certain norms of scientific 
inquiry—for example, when scholars need to safeguard the privacy of 
research participants. The desire to protect ongoing research or to achieve 
recognition for being the first to report research findings may also lead to 
temporary secrecy. Long-term secrecy, however, is universally regarded as 
a barrier to the advancement of knowledge because it impedes the flow 
and exchange of information, and it can result in duplication of research 
efforts and thus decrease the effectiveness of research.

Openness as a Scientific Norm

The idea of openness as transparency is closely related to Robert 
Merton’s norms comprising the ethos of open science (Merton 1973). 
These norms include “communism,”3 universalism, disinterestedness, 
originality, and skepticism (often abbreviated as CUDOS). Among these 
norms, the norm of “communism” is particularly relevant to the idea of 
openness. “Secrecy,” Merton states, “is the antithesis of this norm; full 
and open communication its enactment” (Ibid., 274). The norm of “com-
munism” prescribes that research findings always result from social col-
laboration and, therefore, they belong to the scientific community. Merton 
argues that “[t]he communal character of science is […] reflected in the 
recognition by scientists of their dependence upon a cultural heritage to 
which they lay no differential claims. Newton’s remark—‘If I have seen 
further, it is by standing on the shoulders of giants’—expresses at once a 
sense of indebtedness to the common heritage and a recognition of the 
essentially cooperative and selectively cumulative quality of scientific 
achievement” (Ibid., 274–275).

Openness as an Ethical Obligation

Merton’s norm of skepticism, too, suggests openness. This norm pre-
scribes that scientists have an obligation to open their work to the scru-
tiny of their peers through peer review and replication of experimental 
findings so that they can reach a consensus of opinion regarding facts and 
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theories, and that is only possible within the framework of open commu-
nication of research results (Merton 1973). Scientists also have an ethical 
obligation to produce knowledge that is socially valuable. This view has a 
strong ideological basis rooted in the pursuit of the democratization of 
knowledge reinforced by recent developments in research funders’ poli-
cies. These policies have introduced the societal impact criterion in the 
evaluation of grant proposals that requires researchers to prove the soci-
etal return on investment of publicly funded research. For example, all 
research proposals submitted to the National Science Foundation (NSF) 
must include a “broader impact” statement describing how the proposed 
research would benefit society. These developments are further contribut-
ing to the openness in scholarship by urging researchers to seek effective 
venues for openly sharing their research findings with other scholars and 
with the public.

Openness as Freedom of Inquiry

Openness as freedom of inquiry has its historical roots in the social 
justice movements that led to passage of the Freedom of Information Act 
(1967)4 and the Electronic Freedom of Information Act Amendments 
(1996).5 These documents enforced the public’s rights to have access to 
official information held by the government and public bodies in order to 
ensure that “government decision-making at all levels is transparent, 
public records are open to public scrutiny, and individuals have rights of 
access to such information” (Peters and Britez 2006, xvii), unless there are 
reasonable grounds for withholding such information from the public 
domain.

Openness as Freedom from Cost

The term “open” is often used synonymously with the term “free” as in 
“free of charge.” According to Downes (2007, 32), “the concept of ‘open’ 
entails, it seems, at a minimum, no cost to the consumer or user of the 
resource.” However, true openness is a matter of freedom, not price. 
Project Gutenberg clarifies the difference between free of charge and 
freedom in this fashion: “Free of charge means that you don’t have to pay 
for the book you received. Freedom denotes that you may do as you like 
with the book you received” (Project Gutenberg, n.d.). Richard Stallman 
states it even more succinctly when explaining the meaning of free soft-
ware: “To understand the concept, you should think of ‘free’ as in ‘free 
speech’, not as in ‘free beer’” (GNU Operating System, n.d.).
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Openness as an Author’s Right

The concept of openness in scholarship is closely connected with the 
authors’ rights movement. In traditional publishing, the transfer of copy-
right from the authors to the publishers for getting works published 
through their publishing channels is still a common practice. When 
transferring copyright of a work to the publisher, authors actually transfer 
the entire bundle of their exclusive author rights, namely the rights for 
reproduction, distribution, public performance and display, and creation 
of derivative works.6 The goal of the authors’ rights movement (and one of 
the goals of open scholarship) is to return control of scholarly and creative 
works from the publishers back to the authors. One way to accomplish 
this goal is to use a free legal tool developed by the Scholarly Publishing 
and Academic Resources Coalition (SPARC) called the Addendum to Pub-
lication Agreement.7 If accepted by the publisher, the addendum enables 
authors to retain individual copyrights, including the right to self-archive8 
their works in a disciplinary or institutional repository. Retaining the 
right to self-archive is becoming increasingly important to researchers 
whose works fall under research funders’ public access mandates that 
require grant recipients to share the results of their research with the 
public.

Openness as a User’s Right

Some of the foundational definitions of openness require that infor-
mation should not only be freely accessible but also be allowed to be 
freely used and reused. Openness as a user’s right was originally advo-
cated by the leader of the Free Software Movement, Richard Stallman, 
whose goal was to “[spread] freedom and cooperation” in order to “make 
our society better” (Stallman 2006, 75). According to Stallman, a soft-
ware program is free if the program’s user has the four essential 
freedoms:

1. The freedom to run the program in any way, for any purpose

2. The freedom to change the program to suit the user’s needs

3. The freedom to redistribute copies of the program to help others

4. The freedom to distribute copies of the improved version of the program to 
give others a chance to benefit from the changes (Ibid., 133)

The Open Knowledge Foundation (OKF) has adopted a similar defi-
nition of “open knowledge:” “Knowledge is open if anyone is free to 
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access, use, modify, and share it — subject, at most, to measures that 
preserve provenance and openness” (Open Knowledge Foundation, 
n.d.). For works not in the public domain, openness as a user’s right 
depends on the will of the copyright holders, who must consent to the 
use and reuse of their works. This goal can be easily accomplished by 
applying an open content license9 to a copyrighted work. As Kreutzer 
(2011, 135) asserts, open content licenses help prevent the interests of 
authors and the interests of users “from being neglected in the system of 
one-sided privileges for rights holders that modern copyright law has 
become.”

Openness as a Mindset

Openness has also been envisioned as a particular mindset associ-
ated with such qualities as imaginativeness, intellectual humility, and 
the receptiveness to new ideas. Some of these ideas are enshrined in 
The Charter of Transdisciplinarity, which defines openness as “an accep-
tance of the unknown, the unexpected and the unforeseeable” (Frei-
tas, Nicolescu, and Morin 1994). Similarly, Wiley (March 1, 2013) 
states that “[o]penness facilitates the unexpected.” Although Wiley 
does not elaborate on the meaning of his statement, he might refer to 
openness as intellectual flexibility that enables people to change their 
perspective based on new insights from others and imagine new ways 
of being in the world. Openness as a mindset is also related to the 
question of ethics, the goal of which is to support a culture based on 
open communication and trust, both in professional and personal 
relationships.

Openness as a Technological Advancement

Lastly, openness has been described as a phenomenon that is simply 
taking advantage of digital and networked technologies. Veletsianos 
and Kimmons (2012, 173) posit that one of the assumptions about 
open scholarship is that it is often treated as “an emergent scholarly 
phenomenon that is co-evolutionary with technological advancements 
in the larger culture.” Burton (2009) describes an “open scholar” as 
“not simply someone who agrees to allow free access and reuse of his or 
her traditional scholarly articles and books [but someone] who makes 
their intellectual projects and processes digitally visible and who invites 
and encourages ongoing criticism of their work and secondary uses of 
any or all parts of it—at any stage of its development” (emphasis added). 
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Weller (2011, 136) argues that digital scholarship is “really a shorthand 
for the intersection of three elements: digital, networked, and open, 
[although it is] really the open aspect that brings about change in the 
scholarly communication practice.” Regazzi (2015, 163) simply asserts 
that the very existence of open access is due to one factor—Internet 
technology. 

Akin to a variety of interpretations of openness as a concept, the inter-
pretations of openness as a practice vary depending on the goals of 
initiatives that fall under the praxis of open scholarship. Although 
most, if not all, of these initiatives have descended conceptually from 
the ethical ideas of the Free Software Movement10 pioneered by Richard 
Stallman in the 1980s and share a similar motivation, which can be 
described as their intention to lower or remove restrictions to use and 
reuse of various types of resources, these initiatives have not yet formed 
a coherent and coordinated open scholarship movement. Fecher and 
Friesike (2014) group all open initiatives into five distinct schools of 
thought based on their goals: 1) the infrastructure school, which cre-
ates openly available tools, services, and platforms for researchers; 
2) the public school, which aims to make knowledge openly accessible 
to all citizens; 3) the measurement school, which develops an alterna-
tive set of metrics for measuring research impact; 4) the democratic 
school, which aims to make knowledge freely available for everyone; 
and 5) the pragmatic school, which promotes collaborative research as 
a way to make the process of knowledge creation more efficient and 
goal-oriented.

On the one hand, a multitude of interpretations of openness in schol-
arship speaks to its evolving nature and potential for growth. On the 
other hand, the lack of consensus about the conceptual meaning of open 
scholarship often leads to confusion that may prevent open scholarship 
from reaching its full potential in academia. At the same time, as Tarantino 
(2019, 66–67) notes, the lack of consensus on openness “may be an ines-
capable feature of dealing with ‘open’ initiatives which are by their nature 
diffuse and often fractious.”
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Notes
 1. The term “open scholarship” is often used interchangeably with the term 

“open science.” However, the concept of open scholarship is broader. It is not 
limited to scholarship in the sciences, but rather encompasses any discipline, 
including the humanities.

 2. Weller further cautions not to define openness as a unified approach, but 
rather use it as an umbrella term for a multitude of open approaches to knowl-
edge creation and distribution, as well as for various motivations that people 
have for adopting open approaches.

 3. The quotes around the term “communism” are in the original in order to 
distinguish this norm from communism as a sociopolitical ideology.

 4. “What Is the Freedom of Information Act (FOIA)?” Available at: https://
www.foia.gov/about.html.

 5. “The Freedom of Information Act Update: The Freedom of Information 
Act, 5 U.S.C. sect. 552, As Amended By Public Law No. 104-231, 110 Stat. 3048. 
Office of Information and Privacy, U.S. Department of Justice.” Available at: 
https://www.justice.gov/oip/blog/foia-update-freedom-information-act-5-usc 
-sect-552-amended-public-law-no-104-231-110-stat.

 6. “Copyright Law of the United States. Title 17.” Available at: https://www 
.copyright.gov/title17.

 7. A copy of the Addendum to Publication Agreement can be downloaded at: 
https://sparcopen.org/wp-content/uploads/2016/01/Access-Reuse_Addendum 
.pdf.

 8. Self-archiving, also known as “green open access,” refers to the practice of 
making a copy of a work openly available in an institutional or a disciplinary 
repository. Self-archiving is discussed in Chapter 4.

 9. Open content licenses are discussed in Chapter 3.
10. The Free Software Movement is discussed in Chapter 2.
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Suggested Resource
Open Knowledge Foundation
https://okfn.org
A global, nonprofit organization founded in 2004 with the goal to promote the 
idea of “an open world, where all non-personal information is open, free for 
everyone to use, build on and share.” Promotes openness through teaching, 
training, advocacy, research, and policy advice. Maintains the “Open Defini-
tion,” which outlines the principles defining openness in relation to content and 
data.

https://okfn.org


CHAPTER TWO

The Free Software Movement 
and the Open Source Initiative

Unlocking the Source Code

Creativity can be a social contribution, but only in so far as society 
is free to use the results.

—Richard Stallman (1985)

Good programmers know what to write. Great ones know what to 
rewrite (and reuse).

—Eric Raymond (2001, 24)

In the proprietary software industry, source code—the basic medium 
providing a computer’s operating system with instructions on producing 
a software application—is hidden from public view due to the licensing 
terms, and the software itself is distributed in compiled form. Users can 
run the program but cannot look “under the hood” to see the source code 
that the program is built on or make any modifications to that code. 
While specific license terms may vary, users of proprietary software are 
typically constrained to a certain number of installations on a limited 
number of computers. Vendors use this “closed” code approach to make 
profit by having exclusive control over their products. In addition, ven-
dors use a lock-in strategy to guard off competitors. In vendor lock-in, 
customers depend on a particular vendor for services and products and 
are unable to switch to a different vendor without substantial expense, 
either in monetary terms or in terms of time and effort.
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Free software and open source software (sometimes inappropriately 
referred to as FOSS, meaning “Free and Open Source Software,” or as 
FLOSS, meaning “Free/Libre and Open Source Software”)1 enable rather 
than restrict the users’ ability to see a software program’s source code. 
While advocating for fundamentally different philosophical values, the 
developers of free software and the producers of open source software 
have created an alternative to the proprietary approach to the use, licens-
ing, and distribution of software by allowing anyone to see the program’s 
source code, modify it, and distribute modified versions under an open 
license. 

Since the beginning of the Free Software Movement in the 1980s and 
the launch of the Open Source Initiative in the 1990s, their principles 
and practices have found wide application not just in the sphere of soft-
ware development but in scholarly research as well, especially in those 
research areas that rely on free software and open source software as a 
way to “ease the pain” of reproducing research findings (Perkel 2018). 
Researchers increasingly use software to compile, analyze, and share 
data; uncover patterns; and draw conclusions that are then published in 
peer-reviewed articles. Yet simply providing a written description of the 
software used to generate the published research findings does not 
ensure reproducibility of those findings by other researchers. This can 
be due, among other things, to the unavoidable ambiguity that happens 
when describing software in natural language in a journal article (Ince, 
Hatton, and Graham-Cumming 2012) or due to undetected errors con-
tained by the software program (Soergel 2015). This can also be due to 
failure to generate the same results when using a different software ver-
sion or when software is run on different hardware (Perkel 2018). 
Researchers need to have access to the actual source code behind the 
software in order to analyze published research findings at a deeper 
computational level, and this includes verifying underlying data, analyz-
ing workflow information, reviewing various versions and releases of the 
research project, and replicating the computing environment. The geo-
physicist Jon Claerbout, a leader in the field of scientific reproducibility, 
encapsulates this idea as follows: “An article about computational science 
in a scientific publication is not the scholarship itself, it is merely adver-
tising of the scholarship. The actual scholarship is the complete software 
development environment and the complete set of instructions which 
generated the figures” (quoted in Buckheit and Donoho 1995, 59; empha-
sis in original).

Having access to the source code becomes especially important for 
researchers nowadays when an increasing number of scholarly journals 
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require that source code and data used to generate research findings be 
made openly available along with the published article (Herndon and 
O’Reilly 2016; Jacoby, Lafferty-Hess, and Christian 2017; Shamir et al. 
2013; Stodden, Guo, and Ma 2013). Integrating source code with pub-
lished research enables others to reproduce research findings by running 
the same software on data generated by the research study (Sandve et al. 
2013). That, in turn, strengthens the quality, transparency, and reliability 
of research and accelerates the speed at which new discoveries are made.

Although the terms “free software” and “open source software” are often 
used interchangeably,2 these terms (and the concepts they represent) are 
not identical. Moreover, they refer to the two separate “political camps” of 
software developers that are similar in practice but fundamentally differ-
ent in principle. Free software can be seen as a sociopolitical movement, 
which advocates the sharing of software source code as a moral obliga-
tion, while open source software is better described as a pragmatic argu-
ment, according to which the sharing of software source code simply 
produces better software. As Richard Stallman, the leader of the Free 
Software Movement, explains, the two groups “disagree on the basic 
principles, but agree more or less on the practical recommendations” 
(2002, 55).

The Free Software Movement

The Free Software Movement predates the Open Source Initiative by 
over a decade. It was pioneered in the 1980s by Richard Stallman, who 
was at that time a researcher at the Massachusetts Institute of Technology 
(MIT) Artificial Intelligence Lab, which is regarded as one of the birth-
places of the hacker subculture.3 Stallman considered the growing trend 
toward the commercialization of software as an ethical problem that 
required software programmers to “feel in conflict with other program-
mers in general rather than feel as comrades” (Stallman 1985). In 1983, he 
announced his intention to create a new Unix-compatible software oper-
ating system4 and make it freely available to anyone who wanted to use it.5 
Stallman christened his new system GNU (a recursive acronym for 
“GNU’s Not Unix!”) as a way to differentiate GNU from Unix, a histori-
cally proprietary software, and named the project for developing the GNU 
system—the GNU Project.6 By 1991, the GNU Project team had com-
pleted the entire GNU operating system with the exception of the kernel 
program. It was in this context that a Finnish American software devel-
oper Linus Torvalds, in collaboration with an international community of 
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software programmers, took advantage of the GNU code and developed 
the Linux “kernel,” which became the core of the GNU/Linux operating 
system and one of the most prominent examples of free software (Lessig 
2002).

In initiating the GNU Project, Stallman strived to address the “injus-
tice of proprietary software” that “doesn’t respect users’ freedom and 
community” (GNU Operating System, n.d.). He described his position as 
“pragmatic idealism” (Ibid.) and explained his reasons for developing a 
freely available implementation of Unix as follows:

I consider that the golden rule requires that if I like a program I must share 
it with other people who like it. Software sellers want to divide the users 
and conquer them, making each user agree not to share with others. I 
refuse to break solidarity with other users in this way. I cannot in good 
conscience sign a nondisclosure agreement or a software license agree-
ment. . . . So that I can continue to use computers without dishonor, I have 
decided to put together a sufficient body of free software so that I will be 
able to get along without any software that is not free. 

(2006, 28)

To accomplish his goal, Stallman strived “to eliminate the artificial 
obstacles to cooperation” (Ibid., 106) imposed by the owners of proprie-
tary software that he considered a contradiction to what he called the four 
essential freedoms of a software user. In his essay Why Software Should Be 
Free, Stallman stated that “programmers have the duty to encourage others 
to share, redistribute, study, and improve the software we write: in other 
words, to write ‘free’ software” (Ibid., 97). However, Stallman made a clear 
distinction between “free” as in “free speech” and “free” as in “zero price.” 
According to Stallman, the word “free” in free software refers to liberty, not 
price.7 As he clarifies it, “[t]o understand the concept [of free software], you 
should think of ‘free’ as in ‘free speech, not as in ‘free beer’” (Ibid., 35).

In his definition of free software, Stallman articulated his vision of the 
four essential freedoms of a software user as follows: 

A program is free software if the program’s users have the four essential 
freedoms:

• The freedom to run the program as you wish, for any purpose 
(freedom 0).

• The freedom to study how the program works, and change it so it 
does your computing as you wish (freedom 1). […] .

• The freedom to redistribute copies so you can help others (freedom 2).
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• The freedom to distribute copies of your modified versions to 
others (freedom 3). (GNU Operating System, n.d.)8

Stallman’s definition of free software has a strong altruistic dimension, as it 
emphasizes the rights of the user as a creative co-producer rather than as a 
passive consumer of the existing software (as had been prevalent in the pro-
prietary software industry at that time). His idea of the four freedoms was 
influenced by the liberalist political tradition, especially in the philosophy of 
Thomas Hobbes, John Locke, and John Stuart Mill, as well as in the philoso-
phy of freedom granted to U.S. citizens (Vainio and Vadén 2012). Stallman 
had also been inspired by sociopolitical movements that sought to end 
oppression, such as that of Mahatma Gandhi9 (Free Software Foundation of 
India 2004), and by people who fought for liberty, justice, and equality, such 
as Martin Luther King Jr., Nelson Mandela (Ibid.), and more recently Bhimrao 
Ambedkar who launched a movement for full equality for Dalits in India.10

There is more than one way of making a software program free.11 As 
long as a program is licensed in a way that it provides all four of the 
essential freedoms summarized in Stallman’s definition, it qualifies as 
free and can be used either commercially or noncommercially. Licenses 
permitting only noncommercial  use, modification, or redistribution of 
the source code are not considered to be free. As Stallman affirms, 
“[p]utting some of the freedoms off limits to some users […] renders the 
program nonfree” (GNU Operating System, n.d.). Extended or modified 
versions of a free software program, however, may not always be free. 
This situation can happen when a license permits others to create and 
distribute nonfree versions of an originally free program. 

To ensure that the four essential freedoms are preserved in all copies 
of all versions of a program, Stallman created a licensing concept that he 
nicknamed “copyleft.”12 He defined copyleft as “the rule that when redis-
tributing the program, you cannot add restrictions to deny other people 
the central freedoms” (GNU Operating System, n. d.). In that sense, 
copyleft “turns around” the copyright, rather than abandons it, in order 
to give users true freedom. As Stallman clarifies this concept, “[t]he ‘left’ 
in ‘copyleft’ is not a reference to the verb ‘to leave’—only to the direction 
which is the mirror image of ‘right’” (GNU Operating System, n.d.).13

The practical implementation of Stallman’s copyleft concept is a 
copyleft license. In a nutshell, the copyleft license requires that all modi-
fied or extended versions of a program be free and released under the 
same copyleft license as the original work. Releasing a program under a 
copyleft license is not the same as placing it into the public domain where 
it may be used by anyone without any restrictions whatsoever.14 Copyleft 
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licensing does not undermine the rights of software developers who can 
share their work with others under generous license terms while reserv-
ing certain copyrights for themselves. Nor does it prohibit licensors from 
selling software or charging other users for the distribution of the soft-
ware. As Stallman (2006, 97) explains it, the price for a copy of free soft-
ware “may be zero, or small, or (rarely) quite large.” However, a copyleft 
license does prohibit licensors from forbidding the users to share or mod-
ify free software, restricting its further redistribution or demanding a 
license fee, royalty, or other charge for the transfer of the right to use it. 
Stallman (1985) specifically notes that “everyone will be permitted to 
modify and redistribute GNU, but no distributor will be allowed to 
restrict its further redistribution. That is to say, proprietary modifications 
will not be allowed.” 

Although the origins of the idea of free licensing can be traced back 
to 1939 when an American singer-songwriter Woody Guthrie released 
his lyrics under a free copyright notice (Grassmuck 2011), the momen-
tous breakthrough of this idea occurred in 1985 when Stallman 
authored the first copyleft license—the GNU Emacs General Public 
License—which was applied specifically to a free software text editor 
called GNU Emacs. Four years later, in 1989, Stallman created a new 
single copyleft license—the GNU General Public License (GPL)15—
which could be applied to any software program. Source code added 
to a GPL-licensed program, even if it combines separate modules, 
becomes part of a larger program that must be released as a whole unit 
under the GNU GPL.

Copyright law is the critical legal premise of the GPL. As the preamble 
to the GPL, version 3, states, “[d]evelopers that use the GNU GPL protect 
your rights with two steps: (1) assert copyright on the software, and 
(2) offer you this License giving you legal permission to copy, distribute 
and/or modify it” (GNU General Public License 2007). According to the 
GPL terms, software developers are required to release the source code, 
grant others the rights to modify and distribute the entire code, and, if 
software is based on or derived from a work licensed under the GPL, 
release the derivative work under the same license terms. By far, the GPL 
is the most widely used copyleft license approach. The GPL is also the 
license that utilizes the strongest copyleft provision because it requires 
that any new derivation of the software should be released under the same 
protections.16 Some within the proprietary software industry have deroga-
tively labeled the GPL’s copyleft provisions as a “virus” and called the GPL 
a “viral license” because it “contaminates” each derivative work and is 
being “transmitted” from project to project.17 In response to these attacks, 
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Stallman said that the comparison of the GPL to a virus was “very harsh” 
and that the comparison to a spider plant was “more accurate” because 
the spider plant “goes to another place if you actively take a cutting” 
(quoted in Williams 2011, 23).

The GPL has inspired other copyleft licensing models, including the 
Free Art License developed by the Copyleft Attitude movement in France 
for licensing artistic works and the Creative Commons Attribution-
ShareAlike license developed by the nonprofit organization Creative 
Commons for licensing creative works beyond software.18 All copyleft 
licenses satisfy the general conditions of free software but may vary in 
specific rights granted to users by authors.19

In 2000, the Free Software Foundation released a GPL copyleft coun-
terpart for textual materials—the GNU Free Documentation License 
(GFDL)20—intended primarily for user manuals and technical documen-
tation accompanying free software.21 The GFDL is based on the same 
philosophical principles as the GPL. It grants any user the freedom to 
copy, redistribute, and modify the GFDL-licensed work, either commer-
cially or noncommercially, and requires that derivative works must be 
released under the same license as the original work.

Some critics consider the GFDL “a cumbersome” license and “techni-
cally confusing for the lay reader” (Liang 2004). Others criticize it for 
being “fundamentally incompatible with any free software license” 
(Srivastava 2006). Wikipedia and other projects of the Wikimedia Foun-
dation initially adopted the GFDL for their content but subsequently 
switched to a dual-licensing approach using the Creative Commons 
licenses for their texts and images and the GFDL for other content.22

The Open Source Initiative

Not all members of the free software community agreed with 
Stallman’s goals and tactics. Some argued that his ardent advocacy for 
users’ freedom was discouraging potential business collaborators and 
stifling the development of certain kinds of software, including Linux 
(Perens 1999), and posited that “the pragmatic, business-case grounds 
[were] a [more] valuable way to engage with potential software users 
and developers” (Open Source Initiative, n.d.). They advocated for 
allowing the integration of free and proprietary software as a means to 
produce better software, “not for ethical reasons but for competitive, 
market-driven reasons” (Perens 1999, 73), a practice that Stallman and 
other free software “purists” rejected. In the course of these argu-
ments, a “non-Stallman” initiative emerged as an offshoot of the Free 
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Software Movement and was subsequently labeled “The Open Source 
Initiative.”

The Open Source Initiative was led, in large part, by two software 
developers—Bruce Perens, the leader of the Debian Project developing 
operating systems based on the Linux kernel, and Eric Raymond, an 
independent software developer and author of the influential essay, 
and later a book, The Cathedral and the Bazaar. Raymond (1999) 
explained the reasons for the disagreement with Stallman as follows: 
“[. . .] the real axis of discord between those who speak of ‘open source’ 
and ‘free software’ is not over principles. It’s over tactics and rhetoric. 
The open source movement is largely composed not of people who 
reject Stallman’s ideals, but rather of people who reject his *rheto-
ric*.”23 According to Stallman, however, the open source “camp” 
rejected the very heart of his free software concept. In his essay Why 
Open Source Misses the Point of Free Software, he writes: “The terms ‘free 
software’ and ‘open source’ stand for almost the same range of pro-
grams. However, they say deeply different things about those pro-
grams, based on different values. The free software movement 
campaigns for freedom for the users of computing; it is a movement 
for freedom and justice. By contrast, the open source idea values 
mainly practical advantage and does not campaign for principles. This 
is why we do not agree with open source, and do not use that term” 
(GNU Operating System, n.d.).

The term “open source” was coined by Christine Peterson, an execu-
tive director at Foresight Institute, and was consequently adopted by the 
conferees at the First Freeware Summit held in 1998 in Palo Alto, Cali-
fornia (later referred to as the first “Open Source Summit”) (Peterson 
2018). The term was adopted as part of a concerted effort to differentiate 
open source software from “the philosophically- and politically-focused 
label ‘free software’” and to describe open source as “a development 
method for software that harnesses the power of distributed peer review 
and transparency of process” (Open Source Initiative, n.d.). Shortly after 
the first Open Source Summit, Perens and Raymond cofounded a non-
profit corporation—the Open Source Initiative (OSI)—dedicated to pro-
moting the advantages of open source software development. According 
to the OSI, the promise of open source is to ensure “better quality, higher 
reliability, more flexibility, lower cost, and an end to predatory vendor 
lock-in” (Ibid.).

To fulfill that promise, Perens created The Debian Free Software Guide-
lines (originally developed in 1997),24 in which he included the “No 
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Discrimination Against Fields of Endeavor” provision permitting the use 
of free software in business or genetic research.25 The Debian Free Soft-
ware Guidelines have become the basis for the Open Source Definition,26 
which delineates 10 requirements for an open source license (versus 4 
requirements for free software).

In brief, an open source license guarantees the same set of four essen-
tial freedoms to users, namely, the freedom to run the program and the 
freedoms to use, modify, and redistribute the software source code, both 
commercially and noncommercially, to suit the needs of individual soft-
ware developers or the needs of companies or entire communities. Some 
open source licenses are copyleft licenses. They grant anyone the rights to 
use, modify, and redistribute a program’s source code, or any program 
derived from it, but only if derived versions of the program are released 
under the same distribution terms as the original work. Non-copyleft (or 
“permissive”) open source licenses grant users the same rights but allow 
the source code to also be used as part of programs distributed under 
other licenses, including proprietary, “closed source” licenses (Open Source 
Initiative, n.d.).

Some software developers choose to release their software compo-
nents under two or more licenses simultaneously—an open source 
license and a proprietary license—in order to bridge the gap between 
their commercial and noncommercial needs. This licensing approach is 
called dual licensing, or, if the software is released under more than 
two different licenses, multilicensing. An open source license can be 
also applied to nonsoftware works, especially when these works can 
be edited and versioned as source code. Examples of such nonsoftware 
works include datasets, videos, software documentation, fonts, and 
mixed projects that include a combination of software and other 
content.27

Any new license labeled as an open source license must go through the 
OSI’s license review process to ensure that the new license conforms to 
the Open Source Definition.28 OSI maintains a list of approved open 
source licenses organized by category and alphabetically.29 The most 
widely used open source licenses are the GNU General Public License 
(GPL) designed by the Free Software Foundation, the X11 license30 pro-
duced at MIT (and thus sometimes misleadingly called the MIT license),31 
and the Apache 2.0 license32 developed by the Apache Software Founda-
tion. These licenses allow anyone to use the software for any purpose, 
modify it, and redistribute its modified versions under the terms of the 
license.33
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Advantages and Challenges of Free Software and Open Source Software

The development of free software and open source software is a 
community-driven dynamic production process where the boundaries 
between creators, users, and testers are blurred. This process presents 
powerful advantages compared to proprietary software, including the fol-
lowing benefits:

• Flexibility

Without proprietary software restrictions, users are free to modify the soft-
ware program and develop the program’s new features to suit their individ-
ual needs or the needs of their customers or companies.

• Strong community culture

Software developers at any skill level have access to a vast and ever-growing 
source of information where they can tap the knowledge of other program-
mers and coders, learn new skills, contribute new ideas, and receive rapid 
feedback from other developers.

• Protection against third-party attackers 

The open exchange of information among software developers, who con-
tinuously study, inspect, and review the source code, helps detect and 
remove software bugs easier and earlier in the cycle than is possible in a 
proprietary environment. As Raymond (2001, 19) summarized it in his 
famous saying, “Given enough eyeballs, all bugs are shallow.”34

• Defense against malicious functionalities

Free software enables the users to identify and remove malicious functional-
ities implemented in some proprietary software programs that were designed 
to censor users, spy on them or control them in other ways.35

• Faster development cycle

Not having to ask original authors’ permissions to modify software helps 
cut down on the time it takes to implement new software features, remove 
unnecessary components, create security enhancements, and distribute 
new releases.

• Freedom from vendor lock-ins

Because users do not depend upon a particular vendor for technical support 
and upgrades, they are free to switch between different platforms, vendors, 
and software packages.

• Cost optimization

These predominantly free software solutions lead to significant cost savings 
during the life cycle of a software program, including savings on licensing, 
technical support, maintenance, and upgrades.
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Free software and open source software programs also have limitations 
compared to proprietary software, mostly due to the fact that they have 
been developed and maintained by volunteer programmers who create 
and modify software in their spare time. The limitations include:

• Code forking

Code forking—the situation where a programmer takes a copy of source 
code and develops an entirely new program—can create multiple deriva-
tives of the same basic software. Although the right to “fork” is an essential 
freedom granted by free software and open source software, the existence of 
multiple versions of the same program can lead to confusion for some users 
and potential compatibility issues between software versions. 

• Coordination issues

Given that any free software and open source software community can 
involve a virtually unlimited number of developers, who are free to join or 
leave the community at any time, it can be challenging to plan, coordinate, 
and complete projects on time.

• Quality assurance

Most free software and open source communities consist of volunteers 
whose competence, time commitments, and levels of involvement vary con-
siderably. The variable nature of these factors can make the software quality 
assurance challenging.

• Difficulty of use

Some free software and open source software applications are not suffi-
ciently intuitive or lack user-friendly interfaces. Others may be difficult to 
set up and use. This presents challenges to some users, especially nonpro-
fessional users, who may need to rely on help of professional software devel-
opers, and that may incur additional costs.

• Hardware compatibility issues

Open source software may not run on proprietary platforms and that means 
that users have to rely on specialized drivers to run open source software 
that can only be purchased from the equipment manufacturer.

• License incompatibilities

License incompatibilities can result when combining two or more software 
programs licensed under diverging copyleft licenses requiring that each 
derivative work be licensed under the same provisions as the original work. 
Obeying one of these licenses would result in infringing on the others.

There is a significant crossover between the ideals of freedom, collabora-
tion, transparency, and cross-pollination of ideas that guide the Free 
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Software Movement and the Open Source Initiative and the ideals of open 
scholarship that challenges “closed” methods of knowledge production and 
distribution. Most (if not all) open scholarship initiatives of today have their 
originating point in the Free Software Movement and the Open Source Ini-
tiative. In particular, there are striking parallels between them and the open 
content licensing model (discussed in Chapter 3) in how they emphasize 
the idea of building upon the works of others and modify the traditional 
copyright law to grant some rights to the public. The Open Access move-
ment (discussed in Chapter 4) also parallels the Free Software Movement in 
how it challenges commercial publishing as an exclusive method of knowl-
edge distribution and promotes the idea of knowledge as a public good and 
as the means to achieve a more socially just and equitable society.

While there is a distinct correlation between the aims and aspirations 
of the Free Software Movement and the Open Source Initiative and open 
scholarship as a whole, there are also key differences in how they define 
and implement openness. This is partly due to the fact that the former 
exist predominantly within a smaller community of software developers 
where openness has been defined and implemented rather rigorously and 
precisely, while the latter exists within a more diffuse, inherently diverse, 
and highly fragmented research environment where an understanding of 
openness is less unified and more ambiguous (Tennant et al. 2020).

Notes
 1. Richard Stallman, pioneer of the Free Software Movement, and his peers at 

the Free Software Foundation urge people to reject the term FOSS because it “fails 
to explain that ‘free’ refers to freedom […] and also makes ‘free software’ less visible 
than ‘open source,’ since it presents ‘open source’ prominently but splits ‘free soft-
ware’ apart” (GNU Operating System. “FOSS and FLOSS.” https://www.gnu.org 
/philosophy/floss-and-foss.html). The term FLOSS, on the other hand, while tech-
nically correct, makes the names of the two fundamentally different “political 
camps” sound “equally prominent” and because of that some people may think the 
two are more similar in philosophy than they actually are (Ibid.).

 2. “Freeware” and “shareware” are the other terms that are often used inter-
changeably in the software development industry.

 3. In his book Hackers: Heroes of the Computer Revolution, Steven Levy (1984) 
describes hackers working on early computers in higher education institutions, 
most notably at MIT, as highly skilled computer enthusiasts who mistrusted 
authority and looked down on bureaucracy, lack of skills, and secrecy. Levy 
summarized the rules of the hacker ethics as follows: 

1. “Access to computers—and anything which might teach you something 
about the way the world works—should be unlimited and total. Always 
yield to the hands-on imperative! 

https://www.gnu.org/philosophy/floss-and-foss.html
https://www.gnu.org/philosophy/floss-and-foss.html
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2. All information should be free. 
3. Mistrust authority—promote decentralization. 
4. Hackers should be judged by their hacking, not bogus criteria such as 

degrees, age, race, or position. 
5. You can create art and beauty on a computer. 
6. Computers can change your life for the better” (40–45).

 4. Because Unix was a popular operating system at that time, Stallman 
intended to design a system that would be compatible with Unix so that it would 
be easier for Unix users to migrate to his new operating system.

 5. Stallman’s initial announcement about his intention to create a new 
software operating system is available at: https://www.gnu.org/gnu/initial 
-announcement.html.

 6. The GNU project was launched in 1983. Since 1985, it has been sup-
ported by the nonprofit Free Software Foundation (FSF) (https://www.fsf.org), 
which promotes the ideals of free software.

 7. To avoid the ambiguity of the English term “free” regarding either freedom 
or pricing, free software is sometimes called “libre software” to emphasize “lib-
erty,” not price. Relatedly, the term “free software” should not be confused with 
the term “freeware,” which refers to software distributed at no cost to the end 
user but without making the source code available. 

 8. Stallman’s initial definition of free software included only three freedoms 
numbered 1, 2 and 3. Freedom 0 (zero) was added in the 1990s when Stallman 
realized that the most basic of freedoms—the freedom to run the program—
should be “mentioned explicitly.” Instead of renumbering the freedoms, he made 
it freedom 0 because it “was clearly more basic than the other three, so it prop-
erly should precede them” (GNU Operating System, “What is Free Software.” 
https://www.gnu.org/philosophy/free-sw.en.html). 

 9. According to Stallman, the Free Software Movement “has much in 
common with Gandhi’s [movement]” because “Gandhi sought to end the rule of 
the British over India, and [the Free Software Movement seeks] to end the rule 
of the software developers over cyberspace” (Free Software Foundation of India 
2004). 

10. Richard Stallman. Email message to author, November 5, 2021.
11. For a description of various categories of software and how they relate to 

each other, see  “Categories of Free and Nonfree Software” at https://www.gnu 
.org/philosophy/categories.html. For examples of specific free software licenses, 
see “Various Licenses and Comments about Them” at https://www.gnu.org 
/licenses/license-list.html.

12. The word “copyleft” itself could have been coined by a programmer and 
an artist Don Hopkins. As Hopkins was mailing a manual for the 68000 micro-
processor that he borrowed from Stallman, he, as a token of appreciation, deco-
rated the envelope with several stickers, including the sticker “Copyleft” 
accompanied by a backward “C.” This sticker inspired Stallman to use the word 
“copyleft” for his free software license (https://www.gnu.org/graphics/copyleft 
-sticker.en.html).
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https://www.gnu.org/philosophy/categories.html
https://www.gnu.org/licenses/license-list.html
https://www.gnu.org/licenses/license-list.html
https://www.gnu.org/graphics/copyleft-sticker.en.html
https://www.gnu.org/graphics/copyleft-sticker.en.html
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13. Dusollier (2007) speculates that the term “copyleft” “results from a play 
on words where copyleft stands in a stark contrast with copyright,” although “[i]n 
a more strict sense,” the term implies the “viral nature” of the license by which 
the “anti-exclusion effect propagates” through the tree of derivative works 
derived from the original openly-licensed work (1397–98).

14. While Stallman argued that making the source code freely available to 
anyone is critical for the advancement of computer science, he cautioned against 
placing the source code into the public domain where others would have an 
opportunity to redistribute a program without the source code and that would 
restrict the freedom of users to modify it and thus make the program non-free.

15. The GNU General Public License, version 3 (https://www.gnu.org 
/licenses/gpl-3.0.en.html).

16. For comparisons of various copyleft licenses, see “GNU Operating Sys-
tem/Various Licenses and Comments about Them” at: http://www.gnu.org 
/licenses/license-list.html.

17. It is generally believed that the analogy of ‘virus’ with regard to content 
propagation was coined by Margaret Jane Radin in her article “Human, Comput-
ers and Binding Commitment.” See Radin, Margaret Jane. 2000. “Humans, 
Computers, and Binding Commitment.” Indiana Law Journal 75(4): 1125–1162. 
Available at: https://www.repository.law.indiana.edu/ilj/vol75/iss4/1.

18. The Free Art license and Creative Commons licenses are discussed in 
Chapter 3.

19. For recommendations on selecting a specific license, see the Free Software 
Movement’s guide at: https://gnu.org/licenses/license-recommendations.html.

20. See The GNU Free Documentation License (GFDL) at: http://www.gnu 
.org/copyleft/fdl.html.

21. The GFDL can be used for any textual work regardless of its subject mat-
ter or format. See https://www.gnu.org/licenses/fdl-1.3.en.html.

22. See “Wikipedia: About” at: https://en.wikipedia.org/wiki/Wikipedia 
:About.

23. See Raymond’s Shut Up and Show Them the Code (1999) and Stallman’s 
Why “Free Software” Is Better Than “Open Source” (2002) as examples of the 
debate between Stallman and Raymond on the issue of freely available code.

24. At about the same time, Perens had conceived a similar concept for hard-
ware devices and their interfaces that he called “open source hardware.” The 
open source hardware initiative has not been as popular as open source software 
but the open hardware community is still active through the Open Source Hard-
ware Association (https://www.oshwa.org).

25. See The Debian Free Software Guidelines (DFSG) at: https://www.debian 
.org/social_contract#guidelines.

26. Open Source Definition (https://opensource.org/osd).
27. For more information, see “Non-Software Licenses” at: https://choose  

alicense.com/non-software.
28. See “The License Review Process” at: https://opensource.org/approval. 
29. See “Licenses & Standards” at: https://opensource.org/licenses. 
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30. The X11 license (https://directory.fsf.org/wiki/License:X11).
31. For explanation on why the term “MIT license” is misleading, see: https://

www.gnu.org/licenses/license-list.html#Expat.
32. The Apache 2.0 license (https://www.apache.org/licenses/LICENSE-2.0).
33. Complete lists of all approved open source licenses sorted by name and by 

category are available at: https://opensource.org/licenses.
34. This saying refers to Linus’s Law  formulated by Raymond  in his essay, 

and later a book, The Cathedral and the Bazaar (2001). This Law was named in 
honor of Linus Torvalds, the developer of the Linux kernel. A more complete 
statement reads: “Given a large enough beta-tester and co-developer base, almost 
every problem will be characterized quickly and the fix obvious to someone. Or, 
less formally, ‘Given enough eyeballs, all bugs are shallow.’ I dub this: ‘Linus’s 
Law’” (30).

35. The Free Software Foundation maintains a regularly updated directory of 
malicious functionalities that can be accessed at: https://gnu.org/malware.

Suggested Readings
Moglen, Eben. “Anarchism Triumphant: Free Software and the Death of Copy-

right.” First Monday 4, no. 8 (1999). https://firstmonday.org/ojs/index 
.php/fm/article/download/684/594?inline=1.

Raymond, Eric S. The Cathedral and the Bazaar: Musings on Linux and Open Source 
by an Accidental Revolutionary. Sebastopol: O’Reilly Media, 2001.

Stallman, Richard M. Free Software, Free Society: Selected Essays of Richard M. 
Stallman. Boston: GNU Press, 2006.

Weber, Steve. The Success of Open Source. Cambridge: Harvard University Press, 
2004.

Suggested Resources
Free Software Foundation (FSF)
https://www.fsf.org
A nonprofit organization for promoting the ideals of free software. Maintains 
The Free Software Definition, oversees the GNU Project, and provides support 
services related to education, copyright, and software verification and 
certification.

Open Source Initiative (OSI)
https://opensource.org
A nonprofit corporation for educating about and advocating for the benefits of 
open source software. Maintains the Open Source Definition (OSD), delineating 
10 requirements for an open source license, conducts license review processes to 
ensure that new licenses conform to the OSD, and maintains a list of approved 
open source licenses, organized by category and alphabetically.
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CHAPTER THREE

Open Content Licensing
Filling the Gap Between  

“All Rights Reserved” and  
“No Rights Reserved”

. . . creation always involves building upon something else.
There is no art that doesn’t reuse. And there will be less art if 

every reuse is taxed by the appropriator.
—Lawrence Lessig (2001)

It is not uncommon for scholars to knowingly or unknowingly sign away 
all of their copyrights to publishers of their works. As a result, these 
scholars cannot freely distribute their own works, modify them, or allow 
open access for others to use them. Furthermore, they have to ask the 
publisher’s permission for each and every use of their own work (which 
can be time consuming and expensive), since most commercial publish-
ers still impose stringent conditions on the usage of the works they pub-
lish. Many scholars are unaware that they can release their work under an 
open content license, while still getting their work published. An open 
content license allows authors to easily communicate to the users of their 
work which copyrights they want to reserve for themselves and which 
copyrights they want to waive for the benefit of others. This provides 
authors with a legal mechanism to ensure that they retain copyright while 
allowing others to use their work under certain conditions.

The open content licensing model was inspired by the Free Software 
Movement, pioneered by Richard Stallman, and the Open Source Initia-
tive, commonly credited to Bruce Perens and Eric Raymond.1 Similarly to 
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those other movements, the open content licensing model is driven by a 
strong desire to “place the interests of authors and users on an even play-
ing field” (Kreutzer 2011, 118). It is based on a belief that the traditional 
copyright regime is one of the major obstacles to creativity and innova-
tion and it seeks to ensure that there is a large pool of freely available 
works that other creators can use and build upon. By utilizing Stallman’s 
idea of the four freedoms of a software user and Raymond’s and Perens’s 
pragmatic arguments for openness as a collaborative paradigm, the open 
content licensing model has developed a set of similar licensing principles 
but broadened the scope of content to include works other than software, 
such as scholarly research, literature, music, and art.2

Defining an Open Content License

The term “open content license” contains within it two distinct 
concepts—open content and licensing. The meaning of the term “license” 
is straightforward. The word “license” is derived from the Latin word 
“licere” (“to allow”) and literally means “permission.” In copyright law, a 
license is the legal permission given by the owner of a copyrighted work 
(a licensor) to the recipient of the license (a licensee) to exercise certain 
rights with respect to the copyrighted work. From this perspective, an 
open content license can be broadly defined as a legal document, in which 
the copyright holder specifies the conditions under which his or her work 
can be used, reused, and redistributed. Typically, a work licensed with an 
open content license can be used, reused, and redistributed with few or 
no restrictions, although the degree of openness in open content licenses 
can vary from very open to very restrictive. Some open content licenses 
simply allow copying, while others grant users permissions to adapt and 
modify the work. The more restrictive a license, the more difficult it is to 
reuse the work, in contradiction with the idea of openness. The most 
open kind of license is one in which the copyright holder waives all the 
ownership rights and places the work in the public domain.

To delineate the meaning of the term “open content” is more challeng-
ing. As Kreutzer (2011, 111) observes, “[h]ow the term open content is 
defined exactly remains an open issue.” The term “open content” itself 
was coined by David Wiley, then a graduate student at Brigham Young 
University. Wiley invented this term in the context of his OpenContent 
Project3 initiated in 1998 in order “to evangelize a way of thinking about 
sharing materials, especially those that are useful for supporting educa-
tion” (Wiley 2003). Inspired by the Free Software Movement and the 
Open Source Initiative, particularly by the practical benefits of openness 
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advocated by the Open Source Initiative (Wiley and Gurrell 2009), Wiley 
(n.d.) defined “open content” as “any copyrightable work (traditionally 
excluding software, which is described by other terms like ‘open source’) 
that is either (1) in the public domain or (2) licensed in a manner that 
provides everyone with free and perpetual permission to engage in the 5R 
activities.” According to Wiley, these 5R activities include the following: 
1) Retain (i.e., make and own copies of works); 2) Revise (i.e., modify and 
improve works); 3) Remix (i.e., combine two or more works); 4) Reuse 
(i.e., use works in a wide range of ways); and 5) Redistribute (i.e., share 
works with others)4 (Ibid.). Even though the OpenContent Project is no 
longer actively maintained, Wiley’s definition of open content continues 
to be widely cited in the literature and on the Web.

Another widely referenced definition of openness with respect to con-
tent was created by the Open Knowledge Foundation (OKF),5 an interna-
tional not-for-profit organization. Founded in 2004 by a British researcher, 
entrepreneur, and technologist, Rufus Pollock, OKF promotes the adop-
tion of open knowledge practices and open data and maintains the Open 
Definition project,6 which purports to “[make] precise the meaning of 
‘open’ with respect to knowledge” (Open Knowledge Foundation, n.d.). 
Similarly to Wiley’s concept of the 5Rs, the Open Definition was signifi-
cantly influenced by the Free Software Movement and the Open Source 
Initiative. OKF explicitly states that the Open Definition is “substantially 
derivative” of the Open Source Definition created by Bruce Perens and 
that it is committed to continuing Richard Stallman’s “ideals of software 
freedom” (Ibid.). The Open Definition project crystallizes the meaning of 
open in its key statement, which reads as follows: “Open means anyone 
can freely access, use, modify, and share, for any purpose (subject, at 
most, to requirements that preserve provenance and openness)” (Ibid.; 
emphasis in original). In comparison with Wiley’s definition, the Open 
Definition offers a greater degree of elaboration on what an open content 
license can contain and what it must contain in order to qualify as an open 
content license. The full version of the Open Definition7 provides a 
detailed set of criteria for open content licenses that can be summarized 
as the freedom to access, use, reuse, and redistribute content with no 
restrictions beyond the attribution and share-alike requirements. The 
Open Definition also includes a list of conformant and nonconformant 
open content licenses for creative works.

Another notable initiative that attempted to define the meaning of 
openness with regard to licensing was the Definition of Free Cultural 
Works (DFCW) project8 launched in 2006 by a German journalist and 
software developer, Erik Möller, in the context of the Wikimedia project 
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but no longer actively maintained. In its preamble, DFCW summarized 
the rationale behind its project as follows:

Social and technological advances make it possible for a growing part of 
humanity to access, create, modify, publish and distribute various kinds of 
works—artworks, scientific and educational materials, software, articles—
in short: anything that can be represented in digital form. Many communities 
have formed to exercise those new possibilities and create a wealth of col-
lectively re-usable works. Most authors, whatever their field of activity, 
whatever their amateur or professional status, have a genuine interest in 
favoring an ecosystem where works can be spread, re-used and derived in 
creative ways. The easier it is to re-use and derive works, the richer our 
cultures become. 

(Definition of Free Cultural Works, n.d.; emphasis in original)

Similarly to the two aforementioned projects, DFCW was rooted in 
Stallman’s idea of the four freedoms of a software user and the ideas of the 
Open Source Initiative. DFCW aimed to create the definitions of “free 
works” and “free licenses” that could be used as “a tool to determine 
whether a work or license should be considered ‘free’” (Ibid.). According 
to DFCW, to be considered free, a work “must be covered by a Free Cul-
ture License, or its legal status must provide the essential freedoms” (Ibid.; 
emphasis in original). Analogous to Stallman’s free software definition, 
these essential freedoms include:

1. “The freedom to use and perform the work”;

2. “The freedom to study the work and apply the information”;

3. “The freedom to redistribute copies”;

4. “The freedom to distribute derivative works” (Ibid.).

A free work must also meet the following additional conditions:

•	 Source data must be made available

• A free format, i.e., a format not protected by patents, must be used for digital 
works

• No technical restrictions should be used to impede the essential freedoms

•	 No legal restrictions or limitations such as patents, contracts, or privacy 
rights must be imposed to limit the essential freedoms (Ibid.)

Compared to Wiley’s definition of open content, DFCW is broader and 
more refined in that it refers to both copyrighted works and patents. It 
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also delineates “permissible restrictions” on the use of works that do not 
“impede the essential freedom[s],” as well as “restrictions which are not 
permissible” because they “limit essential freedoms” (Ibid.).

Although the DFCW project was considered by some people a failure 
because “the community never widely agreed upon the term [“free cul-
tural work”] or its definition” (Kreutzer 2011, 111), the DFCW definitions 
of “free works” and “free licenses” are still being recognized as viable by 
some open content communities. For example, Creative Commons (CC) 
identifies its Attribution (CC-BY) and Share-Alike (CC-BY-SA) licenses 
and its Public Domain Dedication tool (CC0) as compliant with DFCW.9

Key Open Content Licenses

The OpenContent and Open Publication Licenses

In 1998, David Wiley created and released his OpenContent License,10 
which was credited for being “the first proper free content license” 
(Grassmuck 2011, 30), although it was largely based on Stallman’s Gen-
eral Public License.11 In 1999, Wiley, in collaboration with Eric Raymond, 
Tim O’Reilly, and other open source activists, replaced the OpenContent 
License with the Open Publication License (OPL).12 Similarly to Stall-
man’s General Public License, the OPL permitted users to freely copy, 
redistribute, and modify OPL-licensed content. Unlike the General Public 
License, the OPL required acknowledgement of the original author(s) of 
the content and, if applicable, the publisher. The OPL also included some 
“good practice recommendations” (Open Publication License 1999) and 
two license options that a licensor could elect to invoke. The first option 
prohibited users of OPL-licensed content from distributing “substantively 
modified versions without the explicit permission of the author(s)” (Ibid.). 
The second option prohibited commercial use of OPL-licensed content 
“in standard (paper) book form” without obtaining prior permission from 
the copyright holder (Ibid.). The OPL “was widely and rightly criticized” 
because it did not require licensors to clearly and concisely indicate which 
of these two options they had chosen to invoke (Wiley and Gurrell 2009).

Neither the OpenContent License nor the Open Publication License 
have been maintained or modified since their last updates (in 1998 and 
1999, respectively), although these licenses “remain online for archival 
purposes in their current locations” (Wiley 2003). In 2003, Wiley offi-
cially terminated his OpenContent Project and incorporated it into the 
work of Creative Commons, which, in his words, “was doing a better job 
of providing licensing options which will stand up in court” (Ibid.). The 
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same year, Wiley joined Creative Commons as its educational use license 
project lead.

The Free Art License

The Free Art License13 was created in 2000 by the Copyleft Attitude 
movement in France with the intention to license musical, visual, sculp-
tural, and performing arts works. Similarly to Wiley’s open content 
licenses, the Free Art License was inspired by and based on the General 
Public License designed by Richard Stallman for free software. Dusollier 
(2003, 285) speculates that the influence of the copyleft model on art was 
due to the fact that young artists who were already employing free soft-
ware tools were “seduced by this alternative grass-root model, and quickly 
adopted a similar posture for the practice and diffusion of art.”

The main rationale of the Free Art License, as stated in its preamble, is 
“to promote and protect creations of the human mind according to the 
principles of copyleft: freedom to use, copy, distribute, transform, and 
prohibition of exclusive appropriation” (Copyleft Attitude 2007). To 
achieve this goal, the Free Art License enables creators to specify the 
extent to which they allow the public to use their works (either initial 
work or subsequent works) while respecting the rights of the original 
authors. In particular, the Free Art License allows creators to grant the 
public the following rights:

•	 To copy or make reproductions of the artwork

• To distribute the artwork or perform it in public

•	 To modify the artwork

Like other copyleft licenses, this license requires that any changes 
made to the initial work be subject to the same terms and conditions as 
the Free Art License.

The OpenMusic Licenses

The OpenMusic Project14 originated in Germany in 2001 with the goal 
“to show that successful methods and technologies of the Free Software 
world can be applied to other goods such as intellectual property” 
(OpenMusic, n.d.). The OpenMusic project offers two customized Open-
Music licenses, which largely replicate Stallman’s General Public License 
in the realm of music by granting the public certain rights to freely use 
the musical works: 1) the Green License,15 allowing almost any use, 
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private or commercial, and 2) the Yellow License,16 allowing any noncom-
mercial use. There used to be two other OpenMusic licenses—the Red 
License, allowing only private use, and the Rainbow License, allowing to 
mix and match other OpenMusic licenses—but they appear to be no 
longer available.

Creative Commons Licenses

The Creative Commons, Inc.,17 generally referred to as Creative 
Commons (CC hereafter), was founded in 2001 by Lawrence Lessig, 
professor at Stanford University’s Law School, in collaboration with his 
peers, Hal Abelson and Eric Eldred. In his book Remix: Making Art and 
Commerce Thrive in the Hybrid Economy, Lessig expressed his frustration 
with the cumbersome negotiability of copyrighted content while, in his 
opinion, digital technology offered so many opportunities for creativity 
and innovation. He wrote: “Why should it be that just when technology 
is most encouraging of creativity, the law should be most restrictive? 
[. . .] The answer is: for no good reason, save inertia and the forces that 
like the world frozen as it is” (2008, 105). The goal of the CC initiative 
was “to increase the amount of openly licensed creativity in ‘the 
commons’—the body of work freely available for legal use, sharing, 
repurposing, and remixing” (Creative Commons, n.d.). The CC initia-
tive was largely supported by the Center for the Public Domain, a char-
itable foundation, currently ceased, which used to sponsor public 
domain spaces on the Web, offer free legal advice, and advocate for 
copyright reform.

In 2002, CC designed and released the first suite of its open content 
licenses. According to Lessig (2005), the basic idea behind the CC licenses 
(which, he accepted, was “stolen” from the Free Software Foundation) was 
“to produce copyright licenses that artists, authors, educators, and 
researchers could use to announce to the world the freedoms that they 
want their creative work to carry.” CC licenses are intended for individual 
authors, companies, or institutions and can be described as generic open 
content licenses because they can be applied to any type of scholarly or 
creative work for which usage rights exist.18 They allow creators to retain 
copyright and get credit for their work while concurrently allowing others 
to reuse their work under certain standardized conditions.

Each CC license includes three layers, as shown in Figure 3.1:

1. The Legal Code:19 a “lawyer-readable” version of the license, written in a 
formal legal language that can be used in court.
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2. The Commons Deeds: a 
“human readable” version 
of the license in simpli-
fied form using the CC 
icons.

3. The Machine Readable 
Code: a version license in 
a machine-readable for-
mat that helps computers 
understand what rights 
are granted by the license.

Certain features are com-
mon to all CC licenses. All 
CC licenses:

• Assert the licensor’s copy-
right over the work

• Allow the licensor to 
determine the extent and 
the manner to which the 
licensor is willing to grant 
the public certain rights to the work

• State a set of rights granted by the licensor to the licensee

• Indicate that they do not affect other people’s fair use, first sale, and free 
expression rights

• Last for the duration of the work’s copyright

• Can be applied worldwide

• Are nonexclusive

• Are irrevocable20

All CC licenses prohibit the users:

• To do any of the things that the licensor has chosen to restrict without 
obtaining the licensor’s permission

• To alter the terms of the license

• To use technological or other measures to restrict access to the work

• To remove copyright notices from all copies of the work

• Not to link to the license from copies of the work

Figure 3.1 “The three layers of a CC license” 
by Creative Commons (2020), licensed under 
CC BY 4.0.
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When these requirements 
are met, all CC licenses grant 
the users the four baseline 
rights:

• To copy the work

• To redistribute the work

• To display or perform the 
work publicly, including 
digital performances

• To convert verbatim copies 
of the work into a different 
format

In addition to the four 
baseline rights and restric-
tions included in all CC 
licenses, creators can choose optional license elements represented by 
four visual icons, as shown in Figure 3.2.

The icon (a) means “Attribution” or “BY.” This license element requires 
attribution to the creator of the work. The icon (b) means “Non-Commercial” 
or “NC.” This license element prohibits the use of the work for commercial 
purposes. The icon (c) means “No Derivatives” or “ND.” This license ele-
ment prohibits redistribution of modified versions of the work.21 The icon 
(d) means “Share Alike” or “SA.” This license element requires that deriva-
tive works are redistributed under the terms of the original license.

These license elements can be mixed and matched to generate a CC 
license that suits the needs of an individual creator. The six icon-based 
CC licenses are shown in Figure 3.3.

These licenses grant the users the following rights:

a. CC BY (https://creativecommons.org/licenses/by/4.0)

Grants users the right to copy, redistribute, and reuse the work for any pur-
pose, including commercially, provided that attribution is given to the creator.

b. CC BY SA (https://creativecommons.org/licenses/by-sa/4.0/)

Grants users the right to copy, redistribute, and reuse the work for any pur-
pose, including commercially, provided that attribution is given to the cre-
ator and that any modified versions of the work are redistributed under the 
same license as the original work.

Figure 3.2 “Different license elements” by 
Creative Commons (2020), licensed under 
CC BY 4.0.

https://creativecommons.org/licenses/by/4.0
https://creativecommons.org/licenses/by-sa/4.0/
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c. CC BY NC (https://creativecommons.org/licenses/by-nc/4.0/)

Grants users the right to copy, redistribute, and reuse the work for noncom-
mercial purposes only, provided that attribution is given to the creator.

d. CC BY NC SA (https://creativecommons.org/licenses/by-nc-sa/4.0/)

Grants users the right to copy, redistribute, and reuse the work for noncom-
mercial purposes only, provided that attribution is given to the creator and 
that any modified versions of the work are redistributed under the same 
license as the original work.

e. CC BY ND (https://creativecommons.org/licenses/by-nd/4.0/)

Grants users the right to copy, redistribute, and use the work for any pur-
pose, including commercially, provided that attribution is given to the cre-
ator and that any modified versions of the work are not redistributed.

f. CC BY NC ND (https://creativecommons.org/licenses/by-nc-nd/4.0/)

Grants users the right to copy, redistribute, and reuse the work for noncom-
mercial purposes only, provided that attribution is given to the creator and 
that any modified versions of the work are not redistributed.

The diversity of CC licenses constitutes an indispensable part of the 
CC approach toward licensing. According to Lessig, CC prefers to “listen 

Figure 3.3 “The six BY licenses” by Creative Commons (2020), licensed under 
CC BY 4.0.

https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
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to what creators and con-
sumers say” in order to 
meet their diverse needs 
rather than “[march] in 
with a set of defined prin-
ciples that come from who 
knows where, and [impose] 
those regardless of the 
views of those who live in 
that particular domain” 
(quoted in Poynder 2006).

In addition to the six core licenses, CC offers creators two public 
domain tools, as shown in Figure 3.4.

a. CC0 (https://creativecommons.org/publicdomain/zero/1.0/) Known as the 
“public domain dedication” tool, CC0 (read as “CC zero”) allows creators to 
waive all of their copyrights and dedicate the work to the public domain.22

b. The Public Domain Mark (PDM) (https://creativecommons.org/share 
-your-work/public-domain/pdm/)

This tool functions as the “No Known Copyright” label.23

By any measure, CC licenses are the most widely used open content 
licenses in the world. At the time of this writing, there are more than 
2 billion CC-licensed works available on the Internet.24 While initially set 
up in the United States, CC has a number of affiliated networks across the 
globe. In 2013, CC created a suite of international licenses that can be 
adapted to suit different jurisdictions, regardless of the work’s country of 
origin.25

Misconceptions about Open Content Licensing and Copyright

There are two common misconceptions about open content licensing 
and copyright. The first misconception is that it opposes or undermines 
copyright law. In fact, quite the opposite is true. Open content licensing, 
in all its forms, exists within the copyright law and relies on it for its 
validity. More specifically:

• Works released under an open content license must be copyrighted

• The licensor must be the copyright holder to the work being licensed

• The grant of rights included in the license must last for the duration of the 
work’s copyright

Figure 3.4 “CC0 and Public Domain Mark” 
by Creative Commons (2020), licensed under 
CC BY 4.0.

https://creativecommons.org/publicdomain/zero/1.0/
https://creativecommons.org/share-your-work/public-domain/pdm/
https://creativecommons.org/share-your-work/public-domain/pdm/
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• The types of use and reuse of openly licensed content are already permitted 
by copyright law

• Users who—intentionally or unintentionally—violate the license terms are 
treated as copyright infringers and, as such, become subject to liability for 
their offenses

Some jurisdictions require that an open content license must include a 
waiver of the copyright holder’s moral rights. The United States, which 
recognizes moral rights on a limited basis, does not require a waiver of 
moral rights, unless the licensed content falls within the category of 
works that are afforded a limited recognition of moral rights.26

The second misconception about open content licensing and copyright 
is that works released under an open content license automatically belong 
in the public domain where these works exist in the “no rights reserved” 
context. Quite to the contrary: open content licenses are based on the 
“some rights reserved” approach, which acknowledges the rights of users 
to build upon the works of others, while protecting the rights of authors. 
This approach is particularly important in the digital environment, where 
it is easy to copy and distribute vast amounts of copyrighted materials 
without asking permission of the copyright holders. In this sense, the 
open content licensing model fills the gap between the default “all rights 
reserved” approach of copyright law and the “no rights reserved” rule of 
the public domain. Although the authors can waive all of their rights and 
place the work into the public domain by using, for example, the Creative 
Commons’ public domain dedication tool CC0, the nature and goal of 
openly licensed content is different from that of the public domain, where 
no one owns or controls the content in any way.

Furthermore, at the heart of the concept of open content licensing are 
these three fundamental principles of copyright law:

1. The author of a creative and original work is that work’s copyright holder as 
soon as the work is fixed in a tangible medium of expression.27

2. A copyright holder is automatically granted a “bundle” of exclusive rights, 
which include:

• The right to reproduce copies of the work

•	 The right to distribute copies of the work

•	 The right to perform and display the work publicly

• The right to make derivative works based on the original work28

3. A copyright holder has legal power to transfer some or all of these rights to 
others.
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Open content licensing enables creators to retain some of these rights 
while relinquishing other rights to the public through licensing. In other 
words, open content licensing enables the authors to “unbundle” the 
“bundle” of their exclusive rights and articulate which rights they want to 
reserve for themselves and which rights they want to grant to others. This 
approach helps balance the creator’s freedoms with the user’s obligations 
in order to facilitate the environment where the sharing and building 
upon the works of others become a norm.

Benefits and Drawbacks of Open Content Licensing

Most benefits and drawbacks of open content licensing are essentially the 
same for both creators and users. As Kreutzer (2011, 116) puts it, “authors 
are ‘creative users’ or ‘using creators’—especially in the digital world.”

The benefits of open content licensing include:

• Access to a vast pool of royalty-free works that can be used, redistributed, 
and built upon

• Ability to control how the work can be used and reused by others

• Simplified distribution and sharing of copyrighted content without a “mid-
dleman,” such as a publisher, an agent, or other distributor of works

• Transparent copyright management, minimizing risks from litigation for 
copyright infringement

• Availability of “human-readable” versions of licenses that are easy to under-
stand by a lay person29

• Opportunity to showcase the work that can help authors attain recognition 
or enhance their reputation

• Opportunity to meet the open access requirements of funding agencies

• Reduced transaction costs compared to conventional licensing practices

• Worldwide validity of open content licenses

Drawbacks of open content licensing include:

• Perpetuity and irrevocability of open content licenses

• Possibility of violation of third parties’ rights when republishing works, par-
ticularly the works that have been previously published commercially

• Inability to combine or merge content released under conflicting licenses, 
for example, under the licenses with divergent “Share Alike” provisions

• Inability to reuse content due to the “No Derivatives” requirement imposed 
by some licenses
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• Restriction to noncommercial use imposed by some open content licenses

• Difficulty drawing a line between commercial and noncommercial use, as 
“no activity is completely disconnected from commercial activity”30

• Potential loss of commercial gain that might result from “giving away” some 
of the copyrights

• Difficulty tracking and correctly articulating required attributions when mul-
tiple works are combined into a single work (known as “attribution stacking”)

• Difficulty tracking various work modifications

• Concerns that others might take advantage of the work by plagiarizing it, 
making a profit from selling it, or otherwise unethically exploiting it

• Difficulty of enforcing the license terms

• Potential interoperability between jurisdictions of different countries

As any forward-looking model, open content licensing has drawn both 
praise and criticism. Some proponents of this model describe it as “an 
exceedingly beneficial alternative model for the regulation of access to and 
use of works of authorship” (Kreutzer 2011, 119). Others hail it as a “re-
imagined” copyright system where “authors are not individual rights-hold-
ers but contributors to a collective conversation” and “users are not 
trespassers but participants in a public dialogue” (Craig 2011, 57). Skeptics, 
on the other hand, consider the reliance of open content licensing on copy-
right as “ideological fuzziness” (Elkin-Koren 2005, 377) and an attempt “to 
subvert the [copyright] regime from within” by using copyright’s own strat-
egies (Dusollier 2007, 1394). Corbett (2011, 527) echoes this argument by 
stating that “a fatal disconnect between copyright law and civil society [. . .] 
cannot be remedied by strategies which rely upon copyright law for their 
very existence.” Others argue that the open content licensing model is “suit-
able only for amateur or ‘home-made’ content from which creators did not 
intend to profit in the first place” (Bloemsaat and Kleve 2009, 248). Yet oth-
ers criticize open content licenses for not being based on ethical principles 
of true openness and freedom, like Stallman’s free software philosophy, but 
rather advocating an idea of reserving the rights of copyright holders 
instead of granting these rights to the users (Cramer 2006; Hill 2005).

Notes
 1. The Free Software Movement and the Open Source Initiative are dis-

cussed in Chapter 2.
 2. Even though an open content license can be applied to any type of mate-

rial, only open file formats (versus proprietary or patented file formats) could 
ensure access to and reusability of the material. According to The Open 
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Definition, an open format is “a format with a freely available published specifi-
cation which places no restrictions, monetary or otherwise, upon its use” 
(https://opendefinition.org/ofd/).

 3. The term “OpenContent” in the name of the project is mashed together in 
the original.

 4. Originally, there were the 4Rs (Reuse, Revise, Remix, and Redistribute). 
Wiley introduced the fifth R (Retain) seven years after he had introduced the 
idea of the 4Rs.

 5. Open Knowledge Foundation (https://okfn.org).
 6. The Open Definition (https://opendefinition.org).
 7. The full version of the Open Definition is available at: https://opendefinition 

.org/od/2.1/en/.
 8. Definition of Free Cultural Works (DFCW) (https://freedomdefined.org 

/Definition).
 9. See Creative Commons. “Understanding Free Cultural Works” at: https://

creativecommons.org/share-your-work/public-domain/freeworks.
10. The archived version of the OpenContent License can be found at: http://

web.archive.org/web/20030806033000/http://www.opencontent.org/opl.shtml.
11. For a description of the General Public License, see Chapter 2.
12. The archived version of the Open Publication License can be found at: 

http://opencontent.org/openpub/.
13. The Free Art License is available at: https://artlibre.org/licence/lal/en/.
14. The term “OpenMusic” in the name of the project is mashed together in 

the original.
15. The Green License is available at: http://openmusic.linuxtag.org/green.html.
16. The Yellow License is available at: http://openmusic.linuxtag.org/yellow.html.
17. The Creative Commons Inc. (http://creativecommons.org)
18. Even though CC licenses can be applied to software, CC “strongly encour-

ages” using the licenses specifically designed for software such as open source 
licenses (https://creativecommons.org/faq).

19. See Legal Code Defined at: https://creativecommons.org/legal-code-defined/.
20. See the Creative Commons FAQ, answering the question “What happens 

if the author decides to revoke the CC license to material I am using?” at: https://
creativecommons.org/faq/.

21. Proponents of “true freedom,” including Richard Stallman, refuse to sup-
port Creative Commons because, they argue, the NonCommercial and No 
Derivatives clauses are incompatible with the concept of freedom (See GNU 
Operating System, Various Licenses and Comments about Them at: https://www 
.gnu.org/licenses/license-list.en.html#NonFreeDocumentationLicenses).

22. CC0 is not a license in itself, but a tool to use in certain jurisdictions, for 
example, in Germany and some other European countries, which limit or pro-
hibit a complete waiver of copyright. For an explanation of how to use CC0, see 
https://creativecommons.org/share-your-work/public-domain/cc0/.

23. PDM is not a legal document. It simply indicates that a work is already 
free of known copyright restrictions.

https://opendefinition.org/ofd/
https://okfn.org
https://opendefinition.org
https://opendefinition.org/od/2.1/en/
https://opendefinition.org/od/2.1/en/
https://freedomdefined.org/Definition
https://freedomdefined.org/Definition
https://creativecommons.org/share-your-work/public-domain/freeworks
https://creativecommons.org/share-your-work/public-domain/freeworks
http://web.archive.org/web/20030806033000/http://www.opencontent.org/opl.shtml
http://web.archive.org/web/20030806033000/http://www.opencontent.org/opl.shtml
http://opencontent.org/openpub/
https://artlibre.org/licence/lal/en/
http://openmusic.linuxtag.org/green.html
http://openmusic.linuxtag.org/yellow.html
http://creativecommons.org
https://creativecommons.org/faq
https://creativecommons.org/legal-code-defined/
https://creativecommons.org/faq/
https://creativecommons.org/faq/
https://www.gnu.org/licenses/license-list.en.html#NonFreeDocumentationLicenses
https://www.gnu.org/licenses/license-list.en.html#NonFreeDocumentationLicenses
https://creativecommons.org/share-your-work/public-domain/cc0/
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24. See Creative Commons at: https://creativecommons.org.
25. See the Creative Commons FAQ, answering the question “What are the 

international (‘unported’) Creative Commons licenses, and why does CC offer 
‘ported’ licenses?” at: https://creativecommons.org/faq/.

26. See 17 U.S. Code § 106A. Rights of certain authors to attribution and 
integrity at: https://www.copyright.gov/title17/92chap1.html#106a.

27. Exceptions to this principle include the following situations: when the 
work has been produced by a government agency or created for an employer 
(“work for hire”) or when the author transferred the copyright to someone else, 
for example, to a publisher.

28. There are some exceptions and limitations to this power, such as fair use, 
library exception, the TEACH Act, and classroom exception, that permit certain 
uses of copyrighted works by individuals, libraries, and educators without 
obtaining permission from the copyright holders.

29. This argument applies primarily to Creative Commons licenses. In many 
cases, the wording of open content licenses requires legal interpretation, and 
this might discourage some people from making use of the work (Kreutzer 2011).

30. CC Wiki: Noncommercial Interpretation (https://wiki.creativecommons 
.org/wiki/NonCommercial_interpretation).

Suggested Readings
Creative Commons. Creative Commons for Educators and Librarians. Chicago: 

American Library Association, 2020.
Crews, Kenneth D. Copyright Law for Librarians and Educators: Creative Strategies 

and Practical Solutions. Chicago: American Library Association, 2020.
Guibault, Lucie, and Christina Angelopoulos, eds. Open Content Licensing: From 

Theory to Practice. Amsterdam: Amsterdam University Press, 2011.
Lessig, Lawrence. The Future of Ideas: The Fate of the Commons in a Connected 

World. New York: Vintage Books, 2002.

Suggested Resources
Creative Commons License Selector
https://creativecommons.org/choose/
A tool developed by Creative Commons. Enables users to select a Creative Com-
mons license based on the needs and preferences of an individual creator.

CC Meta Search
https://search.creativecommons.org
A search engine developed by Creative Commons. Searches the Web for openly 
licensed and public domain works, including images, video, and audio. Search 
results can be filtered by commercial or noncommercial use, license, resource 
type, size, and source.
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CHAPTER FOUR

Open Access (OA)
Redefining Scholarly Publishing

. . . if we envision the world communities of scientists as a complex 
network of distributed intelligence, open access now appears as one 
of the essential means to make it work in a fuller, more efficient, 
fashion. It also appears as a tool to move toward an even playing 
field in scientific research and education.

—Jean-Claude Guédon (2006, 28–29)

In October 2003, the Public Library of Science (PLoS) published the first 
issue of its open access journal PLoS Biology, in which Duke University 
researchers Miguel Nicoleis and Jose Carmena publicized their research 
findings about how they had trained monkeys with brain implants to 
move a robot arm with their thoughts, a discovery that might one day 
allow paraplegics to perform similar functions. That first issue of PLoS 
Biology received more than half a million hits throughout the world within 
a few hours after its publication, even bringing down the server temporar-
ily. “Nothing else has ever argued so strongly for open-access publishing,” 
observed the founders of PLoS, Michael Eisen, a biologist at Lawrence 
Berkeley National Laboratory; Harold Varmus, one of the 1989 Nobel lau-
reates in Physiology or Medicine; and Patrick Brown, a biochemist at 
Stanford University, whose intention was “to do something that funda-
mentally changes the way scientific research is communicated” (Eisen 
2003, 6). If open access succeeds, they continued, “everyone with an 
Internet connection will be a click away from a comprehensive online 
public library of scientific and medical knowledge” (Ibid.).
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The advent of the open access publishing model is generally attributed 
to three forces:

1. A steady escalation in scholarly journal prices, known as the “serials pricing 
crisis,” which forced many libraries to cancel their journal subscriptions.1

2. The increased migration of scholarly journal publishing from print to elec-
tronic formats that expedited and simplified the ways research could be 
disseminated to a worldwide audience.

3. The widespread use of restrictive copyright and licensing barriers and 
access control technologies that blocked access to electronic publications by 
unauthorized users and caused, in the words of Suber (2003), “the permis-
sion crisis.”

These countervailing forces—some hindering and some facilitating 
knowledge distribution—resulted in a serious concern among scholars 
and librarians about the limitations of the traditional publishing system 
in which large commercial publishers hold a monopoly over the distribu-
tion of research findings. This monopoly has been cited as one of the 
major factors underlying an enormous increase in the cost of commercial 
journal subscriptions that has negatively affected the purchasing power of 
many academic libraries. Consequently, this situation limited the schol-
ars’ ability to reach an audience beyond the customers who can afford to 
pay for subscriptions and therefore excluded large parts of the research 
community from scholarly interaction, especially in developing countries 
(Guédon 2001, 2006; Martin 2014; Schlimgen and Kronenfeld 2004; 
Suber 2012). While many publishers and researchers still believe that 
there is no better way to disseminate research findings than through the 
traditional subscription-based model, a growing number of initiatives are 
advocating for a redefined publishing paradigm, known as open access.

In the simplest terms, open access (henceforth OA) means that full-
text scholarly literature is available online, free of charge, and free of most 
legal and technological restrictions on access or use. As Peter Suber, one 
of the leading OA advocates, explains it, “The basic idea of OA is simple: 
Make research literature available online without price barriers and with-
out most permission barriers” (2012, 8).

While a continuing move toward open access to knowledge is one of 
the most far-reaching transformations in current scholarly publishing, it 
is not an entirely new paradigm. Martin (2020, 8) writes:

The age-old question of open access to knowledge descends from several 
traditions of scholarship. As Weller (2014, 139) affirms, “the story of open 
scholarship has been one of steady adaptation and growth rather than 
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sudden revolution.” This story can be traced back to Gutenberg’s invention 
of the printing press around 1445 that simplified duplication of scholarly 
materials previously only done by hand in monasteries and libraries. The 
Royal Society of London, established in 1662, put in place the first institu-
tional mechanisms for promoting scientific activity, protecting the rights of 
authors, and governing science as public knowledge in early modern Europe. 
In particular, the Society’s publication Philosophical Transactions encouraged 
scholars “to abandon their attachment to secrecy and to submit their work to 
the judgment of its fellows” (Eamon 1985, 344). Henry Oldenburg, the Soci-
ety’s secretary, who established a systematic correspondence with the schol-
ars throughout Europe and provided a public forum for the announcement 
and discussion of new scientific discoveries, was among the first individuals 
to promote the idea of openness in scholarly communication (Hall 1965, 
2002). The concept of openness in scholarship also descends from the ideas 
of French Encyclopedists of the eighteenth century who strived to dissemi-
nate existing knowledge to the public with the intention of improving soci-
ety through education. The teachings of Rousseau, Montessori, and Dewey, 
who advocated openness as an important educational value, are also precur-
sors of the concept of openness in scholarship.2

More recent steps toward OA can be traced back to the mid-1960s with 
the advent of computers being connected through a networked infra-
structure. However, the OA publishing approach itself had started in the 
late 1980s to early 1990s when a few pioneering journals, such as New 
Horizons in Adult Education, Psycoloquy, and The Public-Access Computer Sys-
tems Review, among others, began offering free online access to research 
papers by utilizing volunteer labor and without an intent to generate 
profit (Bailey 2006). These journals allowed their authors to retain copy-
right to their papers, thereby applying an open content licensing 
approach,3 which, a decade later, has been adopted by Creative Com-
mons, Inc. (Ibid.). The OA publishing model had gained momentum in 
the early 2000s when three declarations, namely the Budapest Open 
Access Initiative, the Bethesda Statement on Open Access Publishing, and 
the Berlin Declaration on Open Access to Knowledge in the Sciences 
and Humanities, commonly known as the BBB declarations, transformed 
and shaped the publishing environment in successive decades.

The Budapest Open Access Initiative

The Budapest Open Access Initiative (BOAI)4 issued a public statement 
that arose from a conference held by the Open Society Institute in Buda-
pest in December 2001. The BOAI statement was released to the public 
on February 14, 2002, and initially was signed only by 16 publishers, 
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scholars, and administrators.5 It was the first document to define the term 
“open access” and encapsulate the key principles of OA laid out in the fol-
lowing paragraph:

The literature that should be freely accessible online is that which scholars 
give to the world without expectation of payment. Primarily, this category 
encompasses their peer-reviewed journal articles, but it also includes any 
unreviewed preprints that they might wish to put online for comment or 
to alert colleagues to important research findings. [. . .] By “open access” to 
this literature, we mean its free availability on the public internet, 
permitting any users to read, download, copy, distribute, print, search, or 
link to the full texts of these articles, crawl them for indexing, pass them 
as data to software, or use them for any other lawful purpose, without 
financial, legal, or technical barriers other than those inseparable from 
gaining access to the internet itself. The only constraint on reproduction 
and distribution, and the only role for copyright in this domain, should be 
to give authors control over the integrity of their work and the right to be 
properly acknowledged and cited. (BOAI 2002)

The key principles of OA outlined in the BOAI statement can be sum-
marized as follows:

1. OA literature primarily includes peer-reviewed journal articles but may also 
include preprints.

2. OA literature is available online and therefore either digitized or born 
digital.

3. OA literature is available free of charge.

4. Authors of OA literature are not expecting payment for their efforts.

5. OA literature can be used for any lawful purpose without any financial, 
legal, or technical constraints.

6. The only requirements for the use of OA literature are the proper attribution 
of the authorship and assurance of the work’s integrity.

To achieve OA to peer-reviewed journal literature and preprints, the 
BOAI recommended (but not required) two strategies:

1. Publishing in open access journals (i.e., publishing in online journals that 
do not charge users subscription or access fees and where most restrictions 
on use and reuse have been lifted)

2. Self-archiving (i.e., depositing peer-reviewed journal articles and preprints 
in an OA repository, a digital platform that hosts and provides free access to 
research outputs)
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The Bethesda Statement on Open Access Publishing

The Bethesda Statement on Open Access Publishing,6 which originated 
at a 2003 meeting held at the Howard Hughes Medical Institute in Mary-
land, expanded the BOAI definition of OA.7 According to the Bethesda 
Statement, an OA publication must meet the following two conditions:

1. “The author(s) and copyright holder(s) grant(s) to all users a free, irrevoca-
ble, worldwide, perpetual right of access to, and a license to copy, use, dis-
tribute, transmit and display the work publicly and to make and distribute 
derivative works, in any digital medium for any responsible purpose, sub-
ject to proper attribution of authorship, as well as the right to make small 
numbers of printed copies for their personal use.

2. A complete version of the work and all supplemental materials, including 
a copy of the permission as stated above, in a suitable standard electronic 
format is deposited immediately upon initial publication in at least one 
online repository that is supported by an academic institution, scholarly 
society, government agency, or other well-established organization that 
seeks to enable open access, unrestricted distribution, interoperability, 
and long-term archiving (for the biomedical sciences, PubMed Central is 
such a repository).” (Bethesda Statement on Open Access Publishing 
2003)

The Bethesda Statement differed from the BOAI definition of OA in 
three important points:

1. It defined an additional user right with regard to OA publications: the right 
to make derivative works without requiring permission.

2. It specified that the user’s “free, irrevocable, worldwide, perpetual” rights 
are granted to them by the copyright holder(s) under a license (e.g., under 
an open license).

3. It required (versus recommended) that the full versions of OA articles must 
be deposited “immediately upon initial publication” in online repositories 
maintained by “well-established” organizations (versus, for example, author 
webpages) for “long-term archiving.”

The Berlin Declaration on Open Access to Knowledge in the Sciences and Humanities

The Berlin Declaration on Open Access to Knowledge in the Sciences 
and Humanities8 was drafted at the 2003 Conference on Open Access to 
Knowledge in the Sciences and Humanities9 hosted by the Max Planck 
Society and the European Cultural Heritage Online (ECHO) project. The 
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definition of OA proposed by the Berlin Declaration was almost identical 
to the definitions offered by the two previous statements. However, it 
expanded the scope of those statements, which encompassed primarily 
peer-reviewed journal literature, to include OA for other types of research 
outputs such as “raw data and metadata, source materials, digital repre-
sentations of pictorial and graphical materials and scholarly multimedia 
material” (Max-Plank Society 2003).

In 2005, at the follow-up conference, titled “Progress in Implementing 
the Berlin Declaration on Open Access to Knowledge in the Sciences and 
Humanities” and later nicknamed “Berlin 3,” the conference participants 
issued an additional statement, which called upon research institutions to 
do the following:

1. “Implement a policy to require their researchers to deposit a copy of all their 
published articles in an open access repository.

2. Encourage their researchers to publish their research articles in open access 
journals where a suitable journal exists and provide the support to enable 
that to happen.”

(Max-Plank Society 2005; emphasis added)

To date, the BBB declarations remain the most influential documents 
that have informed subsequent OA statements issued by various organi-
zations and advocacy groups, including the IFLA Statement on Open 
Access to Scholarly Literature and Research Documentation (2003),10 
Washington D.C. Principles for Free Access to Science (2004),11 and Sci-
entific Council Statement on Open Access by European Research Council 
(2006).12,13

Main Strategies for Attaining OA

There are three main strategies for attaining OA to scholarly literature: 
1) publishing in an OA journal (gold OA), 2) publishing in a hybrid jour-
nal (hybrid OA), and 3) self-archiving (green OA).14

Gold OA

The gold OA approach means that full-text peer-reviewed journal arti-
cles are available online on the OA journal’s website immediately upon 
publication, free of charge, and free of most restrictions on access or use. 
Some OA publishers, however, restrict public access to the full text of 
articles they publish for a specific period of time, often called an embargo 
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period, which can last up to several months or longer. Most OA advocates 
do not recognize the embargo model as fully open.

Most OA journals are published online by born-OA publishers who 
produce only OA journals. Examples of born-OA publishers include 
BioMed Central (BMC),15 a UK-based publishing house, publishing 300+ 
journals in all areas of science, medicine, technology, and engineering, 
and PLoS,16 a California-based nonprofit company, publishing a suite of 
journals across all areas of science and medicine. OA journals can be also 
produced by commercial publishers who are willing to experiment with 
the OA publishing model. For example, large commercial publishers such 
as Elsevier, Oxford Academic, and Wiley have switched some of their 
established subscription-based journals to OA. Finally, OA journals can 
be produced by nontraditional publishers such as universities, research 
centers, learned societies, libraries, and individual scholars.17

While OA journals are intended to be free for readers, they are not free 
for OA publishers. The production costs of OA journals include the costs 
of maintaining a high-quality website, managing peer review and edito-
rial control, and providing technical support. OA journal production 
costs can be covered, either partially or in full, by the money that comes 
from institutional membership fees, donations, advertising, and supple-
mental subscription-based products. Some OA publishers recover these 
costs through article processing charges (APCs) applied to each article 
they publish. APCs can be paid by authors or authors’ institutions upon 
acceptance for publication or paid up-front by the authors’ research spon-
sors. However, many OA journals do not charge any APCs, nearly all OA 
journals waive or substantially reduce APCs in cases of economic hard-
ship, and most (if not all) OA journals offer waivers and discounts to 
authors based in developing countries. A growing number of academic 
and research libraries are establishing OA publishing funds (also called 
campus OA funds) to provide financial support for researchers who wish 
to publish in OA journals that charge APCs. Depending on the institu-
tion’s financial capacity, OA publishing funds cover either fully or par-
tially the journal’s APCs.18

Hybrid OA

The hybrid OA approach refers to an optional model utilized by some 
commercial publishers who allow their authors to make individual arti-
cles, typically funded by APCs, freely available within their subscription-
based journals. Examples of publishers utilizing the hybrid OA model 
include Wiley and Springer that offer their authors the OA publishing 
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options, called, respectively, OnlineOpen and SpringerOpen. Some OA 
advocates do not recognize the hybrid OA model as open and consider it 
“double dipping,” a process in which the publisher simultaneously profits 
from two income sources: APC payments and journal subscription 
charges (Anderson 2013; Björk and Solomon 2014; Pinfield, Salter, and 
Bath 2016). In response to these accusations, some hybrid journals issue 
“no double-dipping policies,” according to which they decrease their sub-
scription prices based on the number of OA articles published in their 
journal in previous years.19

Green OA

The green OA approach, or self-archiving, is a strategy used by 
authors to make the digital versions of their scholarly articles, typically 
in the form of preprints20 or postprints21 (collectively referred to as 
eprints), openly available in an institutional repository or an open access 
disciplinary archive. Eprints can be uploaded on the author’s personal 
website, in a disciplinary OA repository, or in an institutional reposi-
tory. Repositories that comply with the metadata harvesting protocol of 
the Open Archives Initiative (OAI)22 are interoperable, which means 
that the repositories’ content can be harvested into a single searchable 
archive where the search engine crawlers can more easily discover it 
and thus index it. In addition to scholarly articles, self-archived materi-
als can include other documents that have not been published by tradi-
tional means such as working papers, technical reports, and conference 
presentations. Many researchers believe that these unpublished works 
offer a more immediate path to research findings than published prod-
ucts and thus are as valuable as the final publication itself because they 
“stimulate intellectual interest and further scholarly pursuits” (Regazzi 
2015, 200).

Disciplinary OA repositories are typically sponsored by research orga-
nizations and include scholarly materials in one specific discipline or sev-
eral associated disciplines. Examples of OA disciplinary repositories 
include arXiv.org23 and PubMed Central.24 arXiv.org is the longest-
established disciplinary OA repository launched in 1991 and managed by 
Cornell University. arXiv.org facilitates long-term digital preservation of 
and open access to eprints in the fields of physics, computer science, 
mathematics, and quantitative biology. PubMed Central is maintained by 
the National Library of Medicine at the U.S. National Institutes of Health 
(NIH). It archives publications in the biomedical and life sciences. It also 
serves as the designated repository for research papers that fall under the 
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NIH Public Access Policy and similar policies from other funding 
agencies.

Institutional repositories (IRs) are typically maintained by academic or 
research libraries or library consortiums and archive the intellectual out-
put of a single institution or a multi-institutional community. What dis-
tinguishes IRs from other types of OA repositories is a greater likelihood 
of their sustainability. In the words of Bailey (2005, 265), “Funding agen-
cies may decide to stop supporting disciplinary archives with generous 
grants, or the individuals or organizations that offer them may lose inter-
est. Once established as part of the institutional mission, IRs will persist.” 
The major portion of an IR’s content is concentrated on journal articles, 
book chapters, theses and dissertations, and other scholarly materials 
authored by the institution’s faculty, staff, and students. Some IRs are also 
archiving and maintaining access to other types of materials such as data-
sets, presentations, learning and teaching materials, and digitized library 
materials. What is being included within an IR depends on a policy deci-
sion made by each individual institution. Examples of IRs include the 
DSpace@MIT,25 an IR maintained by the libraries at the Massachusetts 
Institute of Technology (MIT), and MD-SOAR (Maryland Shared Open 
Access Repository),26 a collaboratively managed repository of several uni-
versities and colleges in Maryland.

Even though there are several strategies for attaining OA to scholarly con-
tent, these strategies are not mutually exclusive. For example, a researcher 
may self-archive the same work as an eprint in a disciplinary or institu-
tional repository and then publish the final version of that work in an OA 
or a hybrid journal. Using these strategies in combination increases the 
likelihood that the scholarly content will be found and used by other 
researchers.27

OA Monographs

Even though OA monograph publishing still remains in its early stages, 
it has been increasingly incorporated into the larger landscape of open 
scholarship (Grimme et al. 2019; Pyne et al. 2019). A few major academic 
publishers have begun to offer OA publishing options for monographs. 
For example, Springer offers its authors the opportunity to publish their 
books in the OA manner and encourages them to self-archive the final 
published PDF in their respective institutional repositories or in other OA 
archives.28 Some university presses, such as UCL Press in the United 
Kingdom and Amherst College Press in the United States, have shifted 



50 The Complete Guide to Open Scholarship

their publishing models exclusively to OA in order to increase the visibil-
ity of their publications, including monographs. Libraries, university 
presses, and other organizations are partnering on initiatives to experi-
ment with OA monograph publishing and financing models. For exam-
ple, TOME (Toward an Open Monograph Ecosystem),29 a pilot project of 
the Association of American Universities (AAU), Association of Research 
Libraries (ARL), and Association of University Presses (AUPresses), 
enables OA monograph publishing through TOME publication grants. 
Knowledge Unlatched,30 a global library consortium, offers a crowdsourc-
ing funding model for OA books. Research funders, most notably in 
Europe, are also developing policies for the support and funding of OA 
monographs to maximize the impact of the research they support. The 
European Research Council (ERC), the Wellcome Trust, and the Swiss 
National Science Foundation (SNSF), among others, mandate OA for 
monographs supported by their grants and they also provide financial 
assistance for OA monograph publication.

Notwithstanding these initiatives, OA monographs still constitute a 
smaller fraction of OA publications relative to journal articles (Grimme 
et al. 2019). As of late 2021, the Directory of Open Access Books (DOAB)31 
lists about 47,200 titles compared to nearly 7 million journal articles 
listed in the Directory of Open Access Journals (DOAJ). This situation has 
been attributed to several factors, including the diversity of book publish-
ing practices and business models (sometimes referred to as “bibliodiver-
sity”), higher publishing cost and higher associated book processing 
charges (BPCs) paid either by authors or their sponsors, and lower 
research funding available for disciplines in which monographs remain 
the predominant form of scholarship, such as in the humanities and most 
of the social sciences (cOAlition S 2021; Grimme et al. 2019; Pyne et al. 
2019).

OA and Copyright

The transfer of copyright for a work from an author to the publisher 
as a condition of publication is still a common practice. When transfer-
ring copyright to the publisher, an author actually transfers the entire 
bundle of exclusive rights, namely the rights for reproduction, distribu-
tion, public performance and display, and creation of derivative works. 
This means that the publisher holds a monopoly over the distribution of 
the original work and that its use—and, consequently, its reach and 
impact—is limited for the author and the users alike because it is depen-
dent on the publisher’s permission. Unless specifically addressed in the 
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publishing agreement, often called the copyright transfer agreement, 
this also means that the author loses control over the work and cannot 
freely distribute it, allow open access to it, or reuse portions of it in a 
subsequent work.

The practice of transferring the copyright exclusively to the publisher 
is most prevalent in the traditional subscription-based system, although 
some OA publishers require authors to sign away the copyright to the 
journal as well. The majority of OA journals, however, allow authors to 
retain the copyright to their work. Moreover, they encourage their authors 
(and, in some cases, require them) to release their works under an open 
content license, such as a Creative Commons (CC) license, to maximize 
the reuse of their work by others. In particular, use of the CC Attribution 
license (CC BY), which allows for unrestricted reuse of the content subject 
only to the attribution requirement, is strongly supported by many OA 
publishers. BMC, PLoS, Hindawi, and eLife, among other OA publishers, 
require use of the CC BY license as the default for works they publish. For 
example, PLoS states on its website that all PLoS authors must release 
their papers under the CC BY license so that “anyone can reuse [PLoS 
papers] in whole or part for any purpose, for free, even for commercial 
purposes [. . .] as long as the author and original source are properly 
cited” (PLoS ONE, n.d.). Although OA journal articles are free of most 
copyright restrictions, authors are advised to retain some of their copy-
rights to prevent, for example, the distribution of misattributed or dis-
torted copies of their original papers.

Some commercial publishers are also adopting the use of CC licenses 
for the OA articles published in their hybrid journals. For example, OA 
articles published in SpringerOpen journals are released under the CC BY 
license, which allows these articles “to be freely downloaded from the 
SpringerOpen website, and to be re-used and re-distributed without 
restriction, as long as the original work is correctly cited” (SpringerOpen, 
n.d.). Wiley’s OA journals and the hybrid journals with the OnlineOpen 
option (with the exception of a few society-owned journals) publish OA 
articles under the CC licenses.

The Scholarly Publishing and Academic Resources Coalition (SPARC) 
has developed the Addendum to Publication Agreement, a legal docu-
ment that modifies a publisher’s standard copyright transfer agreement.32 
If accepted by the publisher, the addendum allows the author to retain 
individual copyrights to a work, for example, the right to self-archive the 
work in an OA disciplinary or institutional repository or reuse portions of 
it in a subsequent work. Retaining the right to self-archive is becoming 
increasingly important to authors whose works fall under research 
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funders’ public access mandates that require grant recipients to share the 
published results of their research with the public. SHERPA/RoMEO,33 a 
service managed by SHERPA (Securing a Hybrid Environment for 
Research Preservation and Access), can help authors address the uncer-
tainty of copyright compliance when self-archiving. SHERPA/RoMEO 
includes publishers’ policies on whether an author is permitted to self-
archive, where, and under what conditions.

OA and Peer Review

Because the production cost of OA journals is often underestimated, 
the term “open access” is often used synonymously with the term “free.” 
This misunderstanding has led some scholars to believe that OA journals 
are not peer reviewed and, therefore, of poor quality. This belief may 
affect the scholars’ decision on where to submit their papers in favor of 
subscription-based journals.

Peer review is still considered one of the most common quality con-
trol mechanisms in scholarly journal publishing, including OA publish-
ing. Similarly to traditional journals, reputable OA journals provide 
peer review and other editorial services, which are largely sustained by 
volunteer effort, in order to maintain the high quality and integrity of 
works they publish. Some OA journals provide a traditional “blind” 
peer review, in which both the author of the work and the reviewers 
remain anonymous, while other OA journals experiment with an open 
peer review, in which the reviewers’ identities are disclosed and included 
in the peer review evaluations that might be published alongside the 
article.34 OA disciplinary and institutional repositories do not conduct 
peer review but simply make their content freely available on the Web. 
However, these repositories often contain journal articles that were first 
published in peer-reviewed journals before being made accessible 
through a repository.

OA Policies and Mandates

Research funding agencies increasingly require their grant recipients to 
share the published results of their research and associated unclassified 
data with the public. Public access mandates not only help maximize the 
accountability and impact of the federal research investment, they also 
provide scholars with additional strategies for ensuring the widest possi-
ble dissemination and reuse of their research output, as well as its long-
term storage and stewardship.
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The Public Access to Science Act

In 2003, Minnesota Congressman Martin Sabo introduced in the House 
of Representatives a bill entitled the Public Access to Science Act. This bill 
aimed to address copyright restrictions in scientific publishing by propos-
ing an amendment to Title 17 of the U.S. Code,35 which outlines United 
States copyright law. According to Sabo’s bill, the works resulting from sci-
entific research “substantially funded by the Federal Government” must be 
excluded from copyright protection and become public domain (U.S. Con-
gress 2003). Since scientific research is largely funded by tax dollars, Sabo 
argued, the results of this research “[belong] to, and should be freely avail-
able to, every person in the United States” (Ibid.). Although Sabo’s bill was 
never voted on, it was the first legislative attempt to affect copyright law by 
expanding and speeding up public access to scientific research.

The NIH Public Access Policy

In 2008, the U.S. NIH implemented the Public Access Policy to ensure 
that the public has access to the published results of research projects funded 
by the NIH. The policy required all researchers to submit electronic versions 
of their final peer-reviewed manuscripts that arise from NIH funds to 
PubMed Central (PMC), a digital archive maintained by the National Library 
of Medicine. The manuscripts, including graphics, data, and other supple-
mental materials, must be deposited in PMC immediately upon acceptance 
for publication and made openly available on the Web no later than 12 
months after publication36 (National Institutes of Health 2008). Unlike 
Sabo’s bill, the NIH Public Access Policy was implemented “in a manner 
consistent with [existing] copyright law” (Ibid.), which means that the copy-
right initially belongs to the author of an NIH-funded research article and 
then may be transferred to a journal in which the article is published. In 
2013, NIH issued the document reinforcing its Public Access Policy. Accord-
ing to this document, titled “Changes to Public Access Policy Compliance 
Efforts Apply to All Awards with Anticipated Start Dates on or after July 1, 
2013,”37 NIH would withhold funds from researchers who do not comply 
with the Public Access Policy (National Institutes of Health 2013).

The approach taken by the NIH has been modeled by other federal 
funding agencies in the United States. For example, the National Science 
Foundation (NSF), the Howard Hughes Medical Institute, and the 
National Aeronautics and Space Administration (NASA) are among the 
agencies that have adopted similar policies necessitating public access to 
government-funded research.38 Public access policies are also increasing 
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in numbers in other countries. For example, the Australian Research 
Council, the Canadian Institutes of Health Research (CIHR), and the 
Wellcome Trust in the United Kingdom have implemented policies neces-
sitating public access to government-funded research.

The America COMPETES Reauthorization Act of 2010

In 2010, President Barack Obama signed into law the America Creat-
ing Opportunities to Meaningfully Promote Excellence in Technology, 
Education, and Science (COMPETES) Reauthorization Act of 2010.39 This 
act helped ensure broader public access to federally funded research by 
introducing two requirements: 1) it required the establishment of an 
Interagency Public Access Committee to coordinate “dissemination and 
long-term stewardship of the results of unclassified research, including 
peer-reviewed publications and digital data, supported by Federal science 
agencies” and 2) it directed the Office of Science and Technology Policy in 
the White House to develop policies that would facilitate online access to 
and long-term preservation of unclassified federal scientific collections 
“for the benefit of the scientific enterprise” (U.S. Congress 2011).

The Office of Science and Technology Policy Memorandum

In 2013, the Office of Science and Technology Policy (OSTP) released 
the memorandum entitled “Increasing Access to the Results of Federally 
Funded Scientific Research.” This memorandum directed each U.S. fed-
eral agency with over $100 million in annual extramural research and 
development expenditures to develop a “clear and coordinated” policy to 
make the results of research funded by the federal government (including 
unclassified research published in peer-reviewed scholarly publications 
and digital data) freely available to the public “to the greatest extent and 
with the fewest constraints possible and consistent with law” (Holdren 
2013). This memorandum also required federal agencies to ensure that 
results of federally funded research are stored for long-term preservation 
in a reputable digital repository maintained by the agency funding the 
research or through the partnership with other organizations such as 
scholarly associations, libraries, and publishers.

Plan S

Plan S was put forward in 2018 by cOAlition S,40 an international con-
sortium of research funding organizations. The goal of Plan S is to make 
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scientific publications that result from research funded by members of 
the cOAlition S “immediately open access at the point of publication 
under open licenses” (cOAlition S, n.d.). At the time of this writing, Plan S 
is supported by 29 influential organizations, including Wellcome Trust, 
UK Research & Innovation, Bill & Melinda Gates Foundation, the How-
ard Hughes Medical Institute, and World Health Organization.

Effective 2021, the three main routes to Plan S compliance include:

1. Publication in an OA journal, defined by Plan S as a journal “where all peer-
reviewed research articles are openly available from the point of 
publication.”

2. Publication on an OA publishing platform such as the Wellcome Open 
Research and Gates Open Research platforms that aggregate openly avail-
able peer-reviewed articles.

3. Deposition of either the final published version of an article or the manu-
script accepted for publication in an OA repository without an embargo 
period.

Regardless of the chosen route to Plan S compliance, cOAlition S mem-
bers “strongly encourage” and, in some cases, require the deposition of all 
publications in an OA repository in order to ensure their digital preserva-
tion and to maximize their discovery. Under Plan S, authors retain copy-
right to their works but are required to release them under an open 
content license, preferably a CC Attribution license (CC-BY). As of 2021, 
only peer-reviewed articles fall under Plan S, although cOAlition S has 
already issued a set of recommendations regarding OA for academic 
books.41

Some private foundations are also establishing policies that are similar to 
those of federal research agencies, including the Andrew W. Mellon Foun-
dation, Bill & Melinda Gates Foundation, William and Flora Hewlett 
Foundation, Gordon and Betty Moore Foundation, and Microsoft Research. 
For example, the Bill & Melinda Gates Foundation mandates that all 
published research resulting from its funding and all data related to the 
published research results be freely and openly accessible immediately 
after publication.42 A growing number of universities have also been issu-
ing OA mandates, according to which the faculty signing the resolutions 
agree to grant their respective universities a nonexclusive, irrevocable right 
to distribute their scholarly works worldwide for any noncommercial 
purpose. Among the institutions that have issued such mandates are 
Harvard University, Stanford University, and Trinity University.
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OA Benefits

OA offers clear benefits to a diverse range of stakeholders, including 
researchers, publishers, libraries, and anyone who uses scholarly infor-
mation for research or educational purposes. In the words of the BOAI 
(2002), OA ensures “completely free and unrestricted access to [peer-
reviewed journal literature] by all scientists, scholars, teachers, students, and 
other curious minds” (emphasis added).

Arguments supporting the rationale for OA can be divided into three 
broad categories—ethical, pragmatic, and economical—thereby making 
OA “appealing to both altruists and bean counters” (Suber 2011, 182).

Ethical arguments make the case for OA as an essential human right 
defined by Article 19 of the Universal Declaration of Human Rights as the 
right “to seek, receive and impart information and ideas through any 
media and regardless of frontiers” (United Nations General Assembly 
1948). OA has also been seen as an opportunity to address the inequality 
and exclusion implicit in the subscription-based journal publishing 
industry by treating knowledge as a public good rather than as a com-
modity. As Suber (2011, 182) states, “[open access] literature excludes no 
one, or at least no one with an Internet connection.” From this perspec-
tive, OA is akin in spirit to the Free Software Movement.43 The Free Soft-
ware Movement championed by Richard Stallman in the 1980s had a 
strong humanitarian dimension since it emphasized the rights of software 
users and aimed to address the “injustice of proprietary software” that 
“doesn’t respect users’ freedom and community” (GNU Operating Sys-
tem, n.d.).

Pragmatic arguments for OA are typically more “researcher-centric” 
(Fecher and Friesike 2014). These arguments highlight such advantages 
of OA for researchers as the increased visibility and impact of their schol-
arship, higher citation counts and alternative usage metrics, and an 
opportunity to comply with the public access mandates issued by research 
funding agencies. OA also helps improve the credibility and reliability of 
researchers’ scientific claims by making these claims openly available for 
comment, verification, and critique. Finally, OA fulfills the researchers’ 
need for timely access to peer-reviewed publications in their field of study. 
The need for timely access to research is particularly important for bio-
medical scientists. As Dorothy Bainton, professor emeritus at the Univer-
sity of California at San Francisco, explains it, “Timely access to a broad 
range of current scientific publications is a necessity [. . .] for both our 
clinicians, so that they may care for patients with the most up-to-date 
data, as well as our scientists who are making the breakthroughs in such 
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areas as cancer, infectious, cardiovascular and neurological diseases” 
(quoted in Davidson 2003, 4). Chemist Peter Murray-Rust provides an 
even more concise and straightforward argument in his tweet: “Open 
Access Saves Lives” (Murray-Rust @petermurrayrust 2020).

OA also offers economic benefits for researchers and readers alike. OA 
specifically serves those researchers who are employed by institutions 
with limited funding or who work outside academia and therefore are 
unable to acquire access to subscription-based journals through library 
support. OA provides developing-country researchers with greater access 
to the global peer-reviewed literature, thereby informing and advancing 
their research, as well as helping them distribute their own scholarship at 
little or no cost. By doing that, OA creates a more open, inclusive, and 
equitable worldwide scholarly communication system. As Crawford 
(2011, 3) argues, OA “serves the community by eliminating wealth as a 
precursor for access.”

For publishers, OA helps reduce the production costs associated with 
digital rights and subscription management, licensing terms enforcement, 
and other measures that block access to unauthorized users. As Suber 
(2011, 182) points out, “[t]his exclusion costs the excluder money.” OA 
also helps publishers reach a wider readership and potential authors faster 
than is feasible through subscriptions and controlled access. The costs of 
manuscript preparation, peer review, and dissemination in an OA journal 
that “dispenses with print and publishes directly to the Internet” are also 
much lower than in subscription-based journals (Ibid.). For those pub-
lishers who still produce print versions of their journals, OA reduces the 
production costs even further.

For academic libraries and institutions they support, OA provides an 
opportunity to address the serials pricing crisis by helping them lower 
their collection development expenses that can be allocated for other pur-
poses. Moreover, OA contributes to the libraries’ educational and preser-
vation missions by helping them remove the “permission barrier” (Suber 
2012) in the form of publisher copyright restrictions. For example, OA 
allows libraries to lawfully make multiple copies of research materials for 
course reserves without the need to pay copyright clearance fees or to 
migrate these materials to new platforms for long-term preservation.

For industries, OA accelerates the production process by making new 
research findings directly available to a wide range of stakeholders who 
can use them more effectively and more rapidly in future research and 
practice, thereby increasing return on the industries’ financial invest-
ment. Lastly, OA helps return the results of research back to the taxpay-
ers since a substantial subset of government-funded research is supported 
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by public funds. Even though the majority of scientific research is funded 
by tax dollars, access to that research is not freely available to the 
taxpayers—it is restricted to those who can afford to pay for journal 
subscriptions.

OA Challenges

Even though OA publishing is becoming increasingly recognized as a 
valuable approach to knowledge distribution, it is still being rather slowly 
accepted in academia. This state of affairs is largely due to the fact that 
publication in traditional peer-reviewed journals, especially in globally 
circulated journals with high impact factors published in English, is still 
a major institutional criterion for professional recognition and career 
advancement (Altbach 2015; Björk 2004, 2013; Cadez, Dimovski, and 
Groff 2017; Maron et al. 2019). In some institutions, researchers work in 
environments where open scholarship is “not only not recognized, but 
actively discouraged” (Weller 2014, 189).

The shift toward OA publishing practices has been uneven among 
academic disciplines. This can be explained by the diversity of disci-
pline-specific scholarly communication cultures, availability of funding 
to cover article processing charges, and varying degrees of pressure 
from funding agencies to provide public access to research publications 
(Björk and Korkeamaki 2020; Eve 2017; Severin et al. 2018). OA prac-
tices have gained wider acceptance in the biological and medical sci-
ences, where research is traditionally reported in peer-reviewed journal 
articles and where timely access to the latest research findings can be 
crucial for making scientific breakthroughs (Martin 2014). Support 
from the government has also played an important role in advancing 
OA practices in biomedical disciplines, where public access to federally 
funded research has been increasingly mandated by major funding 
agencies.

On the other side of the disciplinary spectrum are the humanities, 
where the uptake of OA practices has been the lowest compared to other 
disciplines (Eve, 2014; Maron et al. 2016; Suber 2014). A potential factor 
influencing this situation is that the shelf life of monographs—the pri-
mary form of research output in the humanities—is much longer than 
that of journal articles and that the full cost of monograph publishing is 
much higher (Ibid.). Moreover, relatively few humanities scholars depend 
on external funding for their scholarship, and thus, they are less likely to 
be subject to public access mandates, not to mention that such mandates 
generally exclude monographs. Another potential factor affecting growth 
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of OA in the humanities is that their journals tend to have higher rejec-
tion rates than journals in the sciences and, therefore, they must charge 
higher article-processing fees for every published paper (Suber 2014). 
Suber also notes that general skepticism about OA has been greater among 
humanists because they have so far had “fewer working examples [of OA] 
to dispel misunderstandings, generate enthusiasm and inspire commit-
ment” (Ibid., xi). 

In the social sciences, proliferation of OA practices has been consis-
tently higher than in the humanities but lower than in the biomedical 
sciences (Liu and Li 2018; Severin et al. 2020). According to a recent study 
conducted by Crawford (2020), the number of OA journals within the 
social sciences accounted for 29% of all journals included in the Directory 
of Open Access Journals (DOAJ). However, researchers in the social sci-
ences were among the earliest adopters of self-archiving in OA reposito-
ries (green OA) as a means of sharing their published and unpublished 
manuscripts via online repositories (Severin et al. 2020; Soderberg, Err-
ington, and Nosek 2020). Economics, in particular, was one of the first 
disciplines to establish a preprint archive, RePec (Research Papers in Eco-
nomics),44 as early as 1993. Other prominent examples include the Social 
Science Open Access Repository,45 SocArXiv,46 and the Social Science 
Research Network (now known as SSRN)47 founded in 1994 and acquired 
by Elsevier in 2016. Some authors speculate that the widespread use of 
self-archiving as the preferred route to OA might have lessened the social 
scientists’ need to make the transition from “the faster, surer, and already 
more heavily traveled green road of OA self-archiving” (Harnad et al. 
2004) to the gold road of publishing in OA journals (Pölönen and Laakso 
2022; Severin et al. 2020). 

Digital technologies themselves, while essentially enabling OA, impose 
some technological, economic, and sociocultural constraints on the 
greater use of OA resources. These constraints include nonexistent or 
unreliable Internet connections in some areas of the world, censorship or 
filtering restrictions on accessing certain types of web-based materials in 
some cultures, inadequate access for users with disabilities, and language 
barriers for non-English speakers (Suber 2012). Even though OA is not 
tied exclusively to particular environments or cultures, the degree to 
which OA access practices are adopted is still technology dependent, and 
thus, comparisons between scholarly cultures are inevitable.

For some scholars, however, the complete transition to OA is “less 
a battle with external forces usurping practice, but more an internal 
one, between existing practice and opportunities available” (Weller 2014, 
150). Internal barriers to OA include psychological “threats” such as 
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information overload due to the increasing availability of OA publications 
from a diverse range of sources (Veletsianos and Kimmons 2012) and the 
time and effort it takes “to make the cognitive leaps required for openness 
to a different mode of thought or a new body of knowledge” (Peters and 
Roberts 2011, 86–87). Also, the pressure on scholars to make claims to 
priority of discovery or invention can lead to temporary secrecy about 
ongoing research, especially in rapidly developing biomedical and engi-
neering fields, where recognition and tenure often depend on who is the 
first to publish a new research finding and where there is fear of the ideas 
being “borrowed” by a competitor (Martin 2014).

Finally, the lack of clear understanding of the nature of OA that still 
exists in academia hinders the complete transition to OA in scholarly 
publishing. Suber (2009) argues that the OA movement has been held 
back by “persistent and harmful myths and misunderstandings,” namely, 
the myths that OA bypasses peer review, invites plagiarism and misattri-
bution, and violates copyright, among other misunderstandings.

OA and Predatory Publishing

Even though the proponents of OA consider the traditional commercial 
publishing system obsolete and believe that the future of scholarly pub-
lishing belongs to OA, more skeptical researchers are concerned about the 
risks posed by open practices and by what “unfettered openness” (Wil-
linsky 2006) could mean for the future of scholarship. Like any innova-
tive process, OA inadvertently generates opportunities for unethical 
practices such as predatory publishing. Predatory journals—also called 
parasitic or pseudo journals—are OA publications that exploit the 
“author-pays” publishing model to earn revenue. Predatory journals 
appear to operate as legitimate scholarly journals but fail to meet high 
professional standards of scholarly publishing, such as the provision of 
robust peer review and long-term preservation of published research. 
They undermine the credibility of the OA publishing model and corrupt 
the integrity of published research. Predatory publishing also results in a 
colossal loss of knowledge because predatory publishers could cease their 
operation at any time and all research published in their journals could 
disappear from the Web.

Predatory publishing is not an entirely new phenomenon. Before the 
Internet, it existed in the form of vanity book publishing, where authors 
paid the publisher up-front for the printing of their works “as is” with 
minimal or nonexistent quality control or editorial services. Elements of 
predatory publishing have also been present in “advocacy research” 
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known for reporting only the findings that bolster the author’s primary 
argument.

The coining of the term “predatory publishers” is typically attributed to 
Jeffrey Beall, a former Scholarly Initiatives librarian at the University of 
Colorado in Denver, who said: “The reason I call certain publishers preda-
tory is because they prey on people. They try to trick honest researchers, 
and sometimes they are successful” (quoted in Vence 2017; emphasis 
added). Although, according to Beall’s definition, the term “predatory” 
implies a deliberate intent to deceive, not all predatory journals are deliber-
ately deceitful. Predatory journals—intentionally or unintentionally—
provide a convenient publishing platform for authors who are willing to 
take “unethical shortcuts” (Beall 2012) in order to publish plagiarized and 
self-plagiarized work or work of questionable quality. As Anderson (2015) 
noted, “It’s not just about whether authors are being fooled; it’s also about 
whether predatory publishers help authors to fool others.” Shen and Björk 
(2015) provide a similar argument, saying that “most authors are not nec-
essarily tricked into publishing in predatory journals; they probably sub-
mit to them well aware of the circumstances and take a calculated risk 
that experts who evaluate their publication lists will not bother to check 
the journal credentials in detail.”

Given the relative ease with which online journals are created, preda-
tory journals can be run by a small publisher, a group of people, or even 
a single person. Predatory publishers are notorious for using aggressive 
email solicitations of potential authors with the promise of guaranteed 
manuscript acceptance (often dependent on the author’s payment), expe-
dited peer review, and speedy publication. They often charge authors 
publication fees that are typically much lower than the fees of reputable 
open access journals (Shen and Björk 2015) but might refuse to retract 
submitted articles, as they aim to publish as many articles as possible to 
make a profit. They often “prey” upon early-career researchers, who are 
unfamiliar with scholarly publishing standards and anxious to gain pub-
lication experience, as well as researchers affiliated with institutions 
located in developing countries, who might lack other publishing options 
(Beall 2012; Frandsen 2017; Shen and Björk 2015; Xia et al. 2015).

Identifying reputable OA journals and avoiding getting scammed 
by predatory publishers are challenging tasks for many researchers. 
There is still no agreed-upon definition or standardized criteria of 
predatory journals. Furthermore, profit-seeking behavior, superficial 
peer review, and publication of flawed research can be present in legiti-
mate amateur journals as well as in established journals (Berger and 
Cirasella 2015).
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The red flags of potential publishing fraud reported in the literature48 
include:

• Unprofessional journal appearance, including amateur website design and 
spelling and grammar errors on the journal’s website

• Lack of transparency in policies and business practices, such as missing or 
fake information about editorial board members and unverifiable or false 
information about the journal headquarters

• Missing or fabricated International Standard Serial Number (ISSN)

• Use of bogus or inflated journal metrics

• False claims about being indexed in prestigious databases or about being 
included in the Directory of Open Access Journals (DOAJ)

The increased prevalence of predatory journals in the last decade 
(Cukier et al. 2020a, 2020b; Frandsen 2017; Grudniewicz et al. 2019; 
Shen and Björk 2015) has led to the development of various blacklists of 
predatory journals, as well as tools and guidelines intended to help 
researchers identify trustworthy journals. Jeffrey Beall created a list of OA 
journals suspected of predatory practices (known as the Beall’s List), 
which is based on predefined criteria such as the lack of a peer review 
process and the provision of fake information about journal location and 
editorial boards.49 Cabell’s Scholarly Analytics,50 a for-profit company, 
provides Predatory Reports that include information about potentially 
predatory journals. The DOAJ51 maintains a publicly available spreadsheet 
of journals that falsely claim inclusion in the database.52 Knowledge E,53 
a private company based in Dubai, the United Arab Emirates, created a 
tool called “Think. Check. Submit,”54 which provides a step-by-step guide 
to evaluating the trustworthiness of a journal. The Committee on Publi-
cation Ethics (COPE),55 a nonprofit organization dedicated to promoting 
ethical publishing practices, provides practical guidance for authors on 
publishing topics, including predatory publishing. Another source that 
can help researchers identify reputable OA journals is the Open Access 
Scholarly Publishers Association (OASPA),56 an international community 
representing the interests of OA publishers. OASPA maintains a list of the 
OASPA-approved members that have passed an in-depth review con-
ducted by the membership committee aiming to determine whether an 
OA journal “operates with integrity and is genuinely committed to open 
access publishing” (OASPA, n.d.). One of the OASPA membership criteria 
includes the presence of peer review policies, which the journal must 
clearly state on its website.
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In addition to predatory journals, there are other types of scholarly 
“predators” to be aware of such as 1) journal “hijackers,” who create a 
duplicate website for an established scholarly journal and then solicit arti-
cle submissions for the authentic journal on the hijacked website; 2) pred-
atory monograph publishers, who often target new thesis and dissertation 
authors to publish their work as books for a fee without a proper editorial 
process; and 3) predatory conference organizers, who solicit submissions 
and charge registration fees for poorly organized or nonexistent confer-
ences. In addition to “organizing” poorly or nonexistent conferences, 
predatory conference organizers may promise researchers to publish their 
presentations as articles in the journal associated with the conference. 
Journals associated with predatory conferences are also predatory, and 
the conference organizers may later insist on additional article processing 
charges to publish the articles. Knowledge E has developed a guide for 
evaluating conferences called “Think. Check. Attend,”57 which can help 
researchers to differentiate between an authentic conference and a preda-
tory conference.

Notes
 1. According to the Association of Research Libraries, libraries’ expenditures 

for ongoing resources, including print and electronic journals, rose by 521% 
from 1986 to 2015 (Morris and Roebuck 2017). Furthermore, the average jour-
nal subscription cost continues to rise (Bosch, Albee, and Romaine 2019, 2020). 
Although library budgets have also increased during the last decades, they have 
failed to rise at a rate comparable to inflation (Verminski and Blanchat 2017).

 2. More recently, Robert Merton, Basarab Nicolescu, Michael Gibbons, and 
Peter Suber can also be described as “open knowledge” thinkers.

 3. Open content licensing is discussed in Chapter 3.
 4. The Budapest Open Access Initiative (BOAI) (https://www.budapest 

 openaccessinitiative.org).
 5. To date, the BOAI statement has been signed by over 6,000 individu-

als and over 1,200 organizations from around the world. (https://www 
.budapestopenaccessinitiative.org/list_signatures).

 6. The Bethesda Statement on Open Access Publishing (http://legacy.earlham 
.edu/~peters/fos/bethesda.htm).

 7. In addition, the Bethesda Statement provided the supplementary state-
ments from three groups of stakeholders—Institutions and Agencies; Libraries 
and Publishers; and Scientists and Societies.

 8. The Berlin Declaration on Open Access to Knowledge in the Sciences and 
Humanities (https://openaccess.mpg.de/Berlin-Declaration).
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 9. This conference was later nicknamed the Berlin Conference (Berlin 1).
10. IFLA Statement on Open Access to Scholarly Literature and Research 

Documentation (https://www.ifla.org/publications/ifla-statement-on-open-access 
-to-scholarly-literature-and-research-documentation).

11. Washington D.C. Principles for Free Access to Science (https://archive 
.org/details/WashingtonD.c.PrinciplesForFreeAccessToScience-AStatement 
From).

12. ERC Scientific Council Statement on Open Access (https://erc.europa.eu 
/sites/default/files/press_release/files/erc_scc_statement_2006_open_access_0 
.pdf).

13. For more information about OA initiatives, visit “Timeline of the Open 
Access Movement” (http://oad.simmons.edu/oadwiki/Timeline), a wiki main-
tained by the Open Access Directory and open for community editing.

14. The first use of the terms “gold OA” and “green OA” are generally attrib-
uted to Stevan Garnad who used these terms in his critique of Jean-Claude Gué-
don’s article “The ‘Green’ and ‘Gold’ Roads to Open Access: The Case for Mixing 
and Matching” published in 2004 in Serials Review 30(4): 315–328. Garnad’s 
critique of this article can be accessed at https://arxiv.org/abs/cs/0503021.

15. BioMed Central (BMC) (https://www.biomedcentral.com).
16. Public Library of Science (PLoS) (https://plos.org).
17. The Scholarly Publishing and Academic Resources Coalition (SPARC) 

provides guidance on starting a new OA journal or converting an existing 
subscription-based journal to OA distribution at: https://sparcopen.org/our 
-work/alternative-publishing-models/open-access-journal-publishing-resource 
-index/.

18. SPARC provides a guide for setting up an OA publishing fund as well as 
information regarding existing funds at: https://sparcopen.org/our-work/oa-funds/.

19. See, for example, Elsevier’s no double dipping policy at: https://www 
.elsevier.com/about/policies/pricing.

20. A preprint is the version of an article that has been accepted by a pub-
lisher for publication but has not yet undergone formal peer review.  

21. A postprint is either the version of an article that has been peer reviewed 
but not yet copyedited and formatted by a publisher or the final peer-reviewed ver-
sion of an article after processing by a publisher such as copyediting and format-
ting changes.

22. The Open Archives Initiative (OAI) (http://www.openarchives.org/).
23. arXiv.org (www.arxiv.org).
24. PubMed Central (PMC) (http://www.ncbi.nlm.nih.gov/pmc/).
25. DSpace@MIT (https://dspace.mit.edu).
26. MD-SOAR (https://mdsoar.org).
27. There are also other, less common strategies for attaining OA to scholarly 

literature, namely, gratis OA, libre OA, and platinum OA. See the Glossary for 
definitions of these strategies. 

28. Springer. “Publish an Open Access Book with Springer” (https://www 
.springer.com/gp/open-access/books).
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29. TOME (https://www.openmonographs.org).
30. Knowledge Unlatched (https://knowledgeunlatched.org).
31. Directory of Open Access Books (https://www.doabooks.org).
32. The SPARC’s Addendum to Publication Agreement is available at: https://

sparcopen.org/wp-content/uploads/2016/01/Access-Reuse_Addendum.pdf.
33. SHERPA/RoMEO (http://www.sherpa.ac.uk/romeo).
34. Open peer review is discussed in Chapter 8.
35. The text of Title 17 of the United States Code is available at: https://www 

.copyright.gov/title17/.
36. Researchers can self-submit their manuscripts directly to PMC via the 

NIH Manuscript Submission System (NIHMS) (http://nihms.nih.gov/db/sub 
.cgi). Some journal publishers will automatically deposit NIH-funded articles to 
PMC on behalf of researchers without a charge no later than 12 months after 
publication. A list of such publishers can be found at https://publicaccess.nih 
.gov/submit_process_journals.htm. A selected number of publishers, especially 
those that produce hybrid journals, will deposit NIH-funded articles to PMC for 
a fee upon special arrangement with the authors. A list of publishers that make 
such arrangements can be found at https://publicaccess.nih.gov/select_deposit 
_publishers.htm.

37. “Changes to Public Access Policy Compliance Efforts Apply to All Awards 
with Anticipated Start Dates on or after July 1, 2013” (https://grants.nih.gov 
/grants/guide/notice-files/NOT-OD-13-042.html).

38. SPARC maintains two community-based resources: 1) for tracking U.S 
federal funder article sharing policies (http://datasharing.sparcopen.org 
/articles); and 2) for tracking U.S federal funder data sharing requirements 
(http://datasharing.sparcopen.org/data).

39. This Act, first passed in 2007, was largely based on the 2007 report by the 
National Academies titled “Rising Above the Gathering Storm: Energizing and 
Employing America for a Brighter Economic Future,” which aimed to boost the eco-
nomic competitiveness of the United States by increasing federal government 
support for basic research and STEM education.

40. cOAlition S (https://www.coalition-s.org).
41. cOAlition S statement on Open Access for academic books (https://www 

.coalition-s.org/coalition-s-statement-on-open-access-for-academic-books/).
42. Bill & Melinda Gates Foundation Open Access Policy. Available at: https://

www.gatesfoundation.org/How-We-Work/General-Information/Open-Access 
-Policy.

43. The Free Software Movement is discussed in Chapter 2.
44. RePec (http://repec.org).
45. Social Science Open Access Repository (https://www.gesis.org/en/ssoar 

/home).
46. SocArxiv (https://osf.io/preprints/socarxiv).
47. SSRN (https://www.ssrn.com/index.cfm/en).
48. See, for example, Cukier et al. 2020a, 2020b; Shen and Björk 2015; 

Strinzel et al. 2019.

https://www.openmonographs.org
https://knowledgeunlatched.org
https://www.doabooks.org
https://sparcopen.org/wp-content/uploads/2016/01/Access-Reuse_Addendum.pdf
https://sparcopen.org/wp-content/uploads/2016/01/Access-Reuse_Addendum.pdf
http://www.sherpa.ac.uk/romeo
https://www.copyright.gov/title17/
https://www.copyright.gov/title17/
http://nihms.nih.gov/db/sub.cgi
http://nihms.nih.gov/db/sub.cgi
https://publicaccess.nih.gov/submit_process_journals.htm
https://publicaccess.nih.gov/submit_process_journals.htm
https://publicaccess.nih.gov/select_deposit_publishers.htm
https://publicaccess.nih.gov/select_deposit_publishers.htm
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-13-042.html
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-13-042.html
http://datasharing.sparcopen.org/articles
http://datasharing.sparcopen.org/articles
http://datasharing.sparcopen.org/data
https://www.coalition-s.org
https://www.coalition-s.org/coalition-s-statement-on-open-access-for-academic-books/
https://www.coalition-s.org/coalition-s-statement-on-open-access-for-academic-books/
https://www.gatesfoundation.org/How-We-Work/General-Information/Open-Access-Policy
https://www.gatesfoundation.org/How-We-Work/General-Information/Open-Access-Policy
https://www.gatesfoundation.org/How-We-Work/General-Information/Open-Access-Policy
http://repec.org
https://www.gesis.org/en/ssoar/home
https://www.gesis.org/en/ssoar/home
https://osf.io/preprints/socarxiv
https://www.ssrn.com/index.cfm/en


66 The Complete Guide to Open Scholarship

49. Although Beall’s List was taken down in 2017, its archived version is still 
available at https://beallslist.net. 

50. Cabell’s Scholarly Analytics (https://www2.cabells.com).
51. Directory of Open Access Journals (DOAJ) (http://www.doaj.org/).
52. The DOAJ’s spreadsheet is available at https://docs.google.com 

/spreadsheets/d/1Y_Sza4rPDkf-NNX9kwiErGrKeNTM75md9B63A_gVpaQ 
/edit#gid=0.

53. Knowledge E (https://knowledgee.com).
54. Think. Check. Submit. (https://thinkchecksubmit.org).
55. The Committee on Publication Ethics (COPE) (https://publicationethics 

.org).
56. Open Access Scholarly Publishers Association (OASPA) (https://oaspa 

.org).
57. Think. Check. Attend. (http://thinkcheckattend.org).

Suggested Readings
Suber, Peter. Open Access. Cambridge: MIT Press, 2012.
Willinsky, John. The Access Principle: The Case for Open Access to Research and 

Scholarship. Cambridge: MIT Press, 2006.

Suggested Resources
CHORUS (Clearinghouse for the Open Research of the United States)
https://www.chorusaccess.org
A nonprofit organization facilitating discovery, access, and preservation of peer-
reviewed publications that result from federally funded research.

Directory of Open Access Books (DOAB) 
https://www.doabooks.org
A searchable directory of OA books and OA publishers established and main-
tained by OAPEN Foundation at the National Library in The Hague. In addition 
to listing individual book titles and publishers, DOAB makes the metadata of all 
its titles available as open data.

DOAJ (Directory of Open Access Journals)
http://www.doaj.org/
A directory of OA journals that aims to include only OA journals using a quality 
control system such as peer review. Maintained by the Lund University Librar-
ies, Sweden.
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Open Access Button
https://openaccessbutton.org
A free tool allowing users to report when they are denied access to full-text 
research articles because of paywalls and, when possible, retrieving the open 
access versions of these articles on behalf of the users.

Open Access Disciplinary Repositories
http://oad.simmons.edu/oadwiki/Disciplinary_repositories
An extensive list of open access repositories organized by discipline. Part of the 
Open Access Directory (OAD), a community-based wiki dedicated to promoting 
open access resources.

OpenDOAR (Open Directory of Open Access Repositories)
https://v2.sherpa.ac.uk/opendoar/
An international directory of OA repositories that can be searched by subject, 
location, software platform, and type of content.

ROARMAP (Registry of Open Access Repository Mandates and Policies)
http://roarmap.eprints.org
An international registry of OA mandates and policies adopted by research 
funders, research institutions, and universities around the world.

SHERPA/Juliet
https://v2.sherpa.ac.uk/juliet/
A service of SHERPA (Securing a Hybrid Environment for Research Preservation 
and Access) providing information on research funders’ requirements on open 
access publication and data sharing.

SHERPA/RoMEO
https://v2.sherpa.ac.uk/romeo/
A service of SHERPA (Securing a Hybrid Environment for Research Preservation 
and Access) providing information on publishers’ self-archiving policies. RoMEO 
stands for Rights MEtadata for Open archiving.

Unpaywall
https://unpaywall.org
A free service locating and providing access to paywalled articles that have been 
legally archived and made freely available in institutional repositories and other 
websites.

https://openaccessbutton.org
http://oad.simmons.edu/oadwiki/Disciplinary_repositories
https://v2.sherpa.ac.uk/opendoar/
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CHAPTER FIVE

Open Educational Resources (OER)
Linking Openness and Education

Education is about sharing knowledge; thus, openness is inherent in 
education.

—Catherine Cronin (2017, 16)

Open scholarship and open educational resources are often discussed in 
various forums as separate concepts, although these concepts do overlap 
and share some principles and ideals. They both start with the same ideas 
regarding freedom, collaboration, and sharing. Similarly to the ethos of 
open scholarship, open educational resources aim to improve the value of 
knowledge, its ownership, and worldwide distribution by lowering or 
eliminating the cost and permission barriers for educational materials. As 
Marshall Smith, director of the William and Flora Hewlett Foundation 
Education Program, states, “[a]t the heart of the open educational 
resources movement is the simple and powerful idea that the world’s 
knowledge is a public good and that technology in general and the World 
Wide Web in particular provide an extraordinary opportunity for every-
one to share, use, and reuse that knowledge” (Smith and Casserly 2006, 
10). These ideas can be traced back to the Enlightenment with its quest 
for openness, freedom, and knowledge for all (Peters 2017) and the ideas 
of French Encyclopedists of the eighteenth century (Diderot, Voltaire, 
Montesquieu, and D’Alembert, among others) who strived to disseminate 
existing knowledge to the public with the intention of improving society 
through education (Martin 2017).
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Envisioning Openness in Education

In recent decades, the idea of openness in education has attracted con-
siderable attention and debate. However, no single agreed-upon theory (or 
an explicit single definition) of open education has so far been presented 
in pedagogical, political, economic, or scholarly discourses. Depending 
on the context, the term “open education” has been used either meta-
phorically or implicitly as a broad descriptor of “partly interchangeable, 
complementary or conflicting conceptions” (Hug 2017, 388). These con-
ceptions encompass a wide variety of approaches to teaching and learn-
ing, such as the use of openly licensed educational resources, application 
of open pedagogical models, establishment of institutional policies 
regarding open educational materials, and utilization of associated digital 
and distributed networked technologies.

The concept of open education is broad and inconclusive as well. It can 
refer to a pedagogical practice, a philosophical idea, a social movement, a 
technological advancement, or an application of the open licensing model 
to educational resources. As Hanick and Hofer (2017) state, “Open educa-
tion is simultaneously content and practice.”

From the pedagogical perspective, the concept of open education can 
be traced back to the teachings of Rousseau, Montessori, Dewey, and 
Piaget, who advocated openness and student-centered learning as impor-
tant educational values. Open education has also been associated with 
the theory of connectivism, introduced by George Siemens in 2005, 
which emphasized the role of autonomy, community participation, and 
openness as important prerequisites to learning (Siemens 2005). Open 
education has also been interpreted as open pedagogy, one of the tenets of 
which is the rejection of the idea of “disposable assignments” seen only by 
a student author and an assignment grader and, as such, “[adding] no 
value to the world” (Wiley October 21, 2013). In lieu of “disposable 
assignments,” the proponents of open pedagogy advocate the idea of 
“renewable assignments,” which employ social networks and participa-
tory technologies to empower students as co-creators of knowledge and 
enhance teacher-student collaboration (Cronin 2017; Van Allen and Katz 
2019).

From the philosophical standpoint, open education has been associ-
ated with the educational concept of Bildsamkeit,1 referring to a process 
through which an individual makes use of his freedom to develop a per-
sonality (Hug 2017), and with the German philosophical tradition of Bil-
dung,2 referring to the process of an individual’s intellectual and spiritual 
self-formation, which results from the constant interaction between the 
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individual and the world. With respect to Bildung and open education, 
Deimann (2013) called them “kindred spirits” and argued that Bildung 
can provide open education with a theoretical framework because these 
two concepts share moral values of inclusivity and unrestricted access to 
knowledge.

Open education has also been regarded as a political and social move-
ment, which is “firmly and explicitly grounded in concerns about social 
justice” (Jhangiani and Green 2018, 141). As a movement, open education 
aspires to enhance and equalize access to knowledge on a global scale. It 
adheres to the fundamental human rights and freedoms embodied in the 
Universal Declaration of Human Rights—the right to education 
(Article 26) and the freedom “to receive and impart information and ideas 
through any media regardless of frontiers” (Article 19) (United Nations 
General Assembly 1948).

The notion of open education as a technological advancement has 
been attributed to a relatively recent period. Weller (2011, 24) states that 
the open education movement can be viewed as “a response to, or at 
least as part of, a broader social change made possible by digital tech-
nologies.” Indeed, digital technologies, particularly the Internet, whose 
influence on knowledge sharing has been compared to that of the 
printing press, help equalize educational opportunities by not only pro-
viding a global audience with rapid and often free access to information 
but also by enabling a more efficient coproduction of educational 
resources and programs. In this regard, it is not surprising that open 
education has often been confused with open learning, a collective term 
describing the model through which higher education institutions oper-
ate exclusively on a distance education model versus a campus-based 
education model. Similarly to open learning, open education is thought 
to be intrinsically associated with and dependent on information com-
munication technologies for access to educational resources and learn-
ing and teaching tools.

Finally, the terms “open education” and “open educational resources” 
(OER hereafter) have often been used interchangeably, although these two 
terms are not synonymous. The Scholarly Publishing and Academic 
Resources Coalition (SPARC) calls OER “the foundation of open educa-
tion” (SPARC, n.d.). More precisely, however, OER should be seen as a 
distinct, more structured subset of open education that aims to simulta-
neously achieve three goals: 1) offer substantial cost savings to students, 
2) enable educators to retain key copyrights to the educational materials 
they create, and 3) remove or significantly lower permission barriers to 
copyrighted educational resources.
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Defining OER

Unlike the concept of open education, the concept of OER is clearly 
defined. Simply put, it refers to learning content that can be freely and 
openly used and reused by anyone without the need to request permissions 
from copyright holders or to pay license fees or royalties. Learning content 
can include any material designed for use in teaching and learning.

OER can be compiled as individual textbooks or collections of textbooks, 
organized as online courses, or produced as separate components (e.g., 
textbook chapters, lecture notes, learning modules, and lesson plans). In 
addition to learning content, OER can incorporate tools and implementa-
tion resources. Tools include a wide variety of authoring tools and collabo-
ration platforms that enable the production, editing, use, and reuse of 
OER.3 Tools can also include content management and learning manage-
ment software that support the creation and delivery of learning content. 
Implementation resources include open licensing tools and design and 
interoperability standards that enable open sharing, use, and reuse of OER.

Typical OER are digital (either “born digital” or converted to digital 
formats through the process of digitization) and can include text, files, 
images, video, and audio of any digital size. However, OER can be present 
in any format, including print and multimedia formats. Given that in 
some developing countries (versus developed countries), Internet connec-
tivity and access to computer technology are limited, a higher percentage 
of OER in these countries are more likely to be created and shared with 
users as print resources, rather than as digitized or “born digital” materi-
als. In some countries, culture-specific non-Western approaches to teach-
ing and learning can also make people reluctant to use digital resources 
in an educational setting.

Most OER originate in colleges and universities, nonprofit educational 
organizations, and academic libraries and can be produced by individual 
authors, academic units, or a group of peers. Currently, insufficient data 
are available regarding who the primary creators and users of OER are. 
However, it can be presumed that most OER are produced by faculty in 
higher education institutions and are primarily used by educators and 
students in these institutions, although OER can be produced and used in 
all sectors of education, as well as outside formal educational settings.4

Although the majority of OER initiatives have taken place in the United 
States and European countries, OER projects are growing rapidly in other 
parts of the world. Open Education Consortium, an international com-
munity of organizations from all educational sectors, has been actively 
promoting OER and making them accessible on a global level.
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Arguments for OER

OER have been developed primarily (but not exclusively) in response 
to the high cost of commercial college textbooks that constitute a sub-
stantial portion of the expenses facing college students. While college 
instructors select and use a wide range of instructional materials for their 
classes, required textbooks are still the most common method for distrib-
uting course material to students, especially at the undergraduate level.

The high cost of required textbooks has been consistently reported as 
a major barrier to student access to materials (Seaman and Seaman 2017, 
2018, 2020). Nicole Allen, a Student Public Interest Research Groups 
(SPRIGs) advocate, called textbooks “the top hidden expense of college” 
(quoted in Sandman 2013). Even though textbook prices vary by pub-
lisher and discipline, the price tag for many textbooks for introductory 
subjects is often over $200 (Allen 2016). By the end of a semester, the cost 
of the very same textbooks “drops to pennies” (Ibid.). The College Board 
estimated that the average public college student should budget between 
$1,240 and $1,460 for textbooks and supplies per year (Ma et al. 2019). 
Furthermore, the cost of college textbooks produced by commercial pub-
lishers has been steadily increasing. According to the Bureau of Labor 
Statistics, consumer prices for college textbooks increased 88% from 
2006 to 2016, which is over three times the rate of inflation since 1977 
(Bureau of Labor Statistics 2016). Even though the cost of some textbooks 
has recently started to decline (Bureau of Labor Statistics 2021), many 
faculty members still consider textbook prices “obscene” and “outra-
geously expensive” (Seaman and Seaman 2020).

Commercial textbook prices take a toll not only on the students’ bud-
get but also on their academic achievement. High textbook prices put 
some students in the position of choosing which courses to take based on 
the cost of textbooks or choosing to take fewer courses or drop courses 
altogether (Martin et al., 2017). Due to high cost, some students opt for 
older textbook editions or free copies of commercial textbooks illegally 
downloaded online (DeMartini, Marshall, and Chew 2018; Dennen and 
Bagdy 2019; Seaman and Seaman 2020).

OER advocates explored the use of textbooks and other instructional 
materials freely available online as a potential solution to the problem of 
high textbook costs.5 It was estimated that students who used OER in 
place of traditional textbooks produced by commercial publishers saved 
on average $116.94 per course (Nyamweya 2018). Based on this estimate, 
replacing all their courses with OER would save undergraduate students 
thousands of dollars over their four-year academic career. OER initiatives 
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such as OpenStax CNX6 and the Achieving the Dream Open Education 
Resource (OER) Degree Initiative7 report saving U.S. students millions of 
dollars in instructional material costs (Griffiths et al. 2020; Ruth 2019). 
OER offer potential financial benefits to faculty also. For example, instead 
of purchasing costly instructional materials such as quizzes, homework 
sets, and exam packs supplied by proprietary publishers, faculty can 
adopt or adapt openly and freely available instructional materials or cre-
ate their own OER.

A fair amount of empirical studies have also examined the relationship 
between the use of OER and learning outcomes. Most of these studies 
detected no significant differences in learning outcomes between students 
who were enrolled in courses with commercial textbooks and those 
enrolled in courses using OER. However, results across these studies indi-
cated that OER were at least as good as commercial course materials while 
simultaneously reducing the financial burden on students, particularly 
those students who would not otherwise have access to the course mate-
rials due to the cost barrier (Allen et al. 2015; Clinton and Khan 2019; 
Engler and Shedlosky-Shoemaker 2019; Jhangiani et al. 2018; Lawrence 
and Lester 2018; Medley-Rath 2018). A recent survey that asked postsec-
ondary faculty to rate the quality of OER they had adopted for their 
courses came to a similar conclusion that OER can be both free of cost 
and support positive student learning outcomes. According to the survey 
results, the majority of faculty rated the quality of OER as equal to that of 
non-OER alternatives and indicated that they would use OER again for 
their courses (Seaman and Seaman 2020). Some studies indicated that 
students in courses utilizing OER had higher retention rates, performed 
better on exams, and received higher final grades (Hilton and Laman 
2012; Pawlyshyn et al. 2013). Considerably fewer studies reported the 
decrease in learning performance of students using OER in place of com-
mercial textbooks (see, e.g., Gurung 2017).

Arguments for OER tend to focus on the financial benefits to college 
students. Because of that some people mistakenly regard OER simply 
as any educational resource available for free on the Internet. Even 
though many websites allow free online access to their digitized educa-
tional content, the content itself might be restrictively licensed and 
thus cannot be reused and modified.8 In the context of OER, “free of 
cost” is not synonymous with “open.” According to Downes (2007), 
there is a significant difference between “open” and “affordable” and 
between “open” and “accompanied with a non-monetary tariff.” Downes 
questions that resources requiring “some sort of payment by the user—
whether that payment be subscription fees, contribution in kind, or 
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even something simple, such as user registration—ought to be called 
‘open’. Even when the cost is low—or ‘affordable’—the payment repre-
sents some sort of opportunity cost on the part of the user, an exchange 
rather than sharing” (32). 

OER advocates argue that incorporating OER into higher education 
has a transformative effect beyond cost savings and that any definition of 
OER as merely being free of cost to users oversimplifies the vision and 
goals of the OER movement. What differentiates an OER from other free 
educational resources is its open license. The Open Education Consor-
tium states that openness in education is not simply a matter of access to 
educational content, but rather “the ability [of individual users] to modify 
and use materials, information and networks so education can be person-
alized to individual users or woven together in new ways for large and 
diverse audiences” (Open Education Consortium, n.d.).

The users’ ability to reuse, revise, remix, and repurpose educational 
materials is central to the concept of OER. To be considered an OER, a 
resource must either reside in the public domain (meaning that anyone 
can use it without any copyright restrictions), or it must be released under 
an open content license9 (meaning that anyone can use and reuse the 
resource for any purpose as long as the license conditions are met by the 
user).

From the beginning, the OER movement has been inspired by the Free 
Software Movement10 pioneered by Richard Stallman (Dinevski 2008; 
Martin 2020; Tuomi 2013). According to Stallman (2006, 133), a software 
program is free if the program’s user has the four essential freedoms:

1. “The freedom to run the program in any way, for any purpose;

2. The freedom to change the program to suit the user’s needs;

3. The freedom to redistribute copies of the program to help others;

4. The freedom to distribute copies of the improved version of the program to 
give others a chance to benefit from the changes.”

David Wiley, one of the leading figures in the OER movement, intro-
duced the concept of “the 5Rs of openness,” which echoes Stallman’s idea 
of the four freedoms. According to Wiley, an OER is any copyrightable 
educational resource that either resides in the public domain or is licensed 
in such a way that it provides others “with free and perpetual permission” 
to engage in the following 5R activities:

1. “Retain—make, own, and control a copy of the resource (e.g., download 
and keep your own copy)
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2. Revise—edit, adapt, and modify your copy of the resource (e.g., translate 
into another language)

3. Remix—combine your original or revised copy of the resource with other 
existing material to create something new (e.g., make a mashup)

4. Reuse—use your original, revised, or remixed copy of the resource publicly 
(e.g., on a website, in a presentation, in a class)

5. Redistribute—share copies of your original, revised, or remixed copy of the 
resource with others (e.g., post a copy online or give one to a friend)” 
(Wiley March 5, 2014)11

Wiley’s concept of the 5Rs of openness is at the very core of OER. It 
shifts the emphasis from freedom of access, which by itself is not suffi-
cient, to the freedom of use and reuse of information, thus further reduc-
ing barriers to sharing, remixing, and redistributing of educational 
resources. This, however, does not mean that there are not any restric-
tions with regard to the use and reuse of OER. Unless an OER has been 
designated as being in the public domain by the author, its use might be 
restricted. For example, the author might specify that its use requires 
attribution, or that it must be noncommercial, or that the work must be 
shared under the same license.

Authors can easily mark an OER with the rights they want to reserve 
by using an open content license such as a Creative Commons (CC) 
license.12 Creative Commons offers licenses with different degrees of 
openness. The degree of openness varies depending on the exact terms 
attached to a particular license. The Creative Commons Attribution 
license (CC BY) is often the license of choice for OER creators. This 
license allows for maximal use, reuse, and repurposing of an educa-
tional resource while giving the credit (attribution) to the creator(s) of 
that resource. However, when there are multiple reuses of the same 
resource by multiple people, the application of the CC BY license might 
become confusing. In those cases, the use of the least restrictive “no 
copyright reserved” designation—CC0 (reads as “CC zero”)—may be 
more appropriate, as it provides a simple way to place the work in the 
public domain.

In Figure 5.1, CC licenses are arranged according to the degrees of 
their “freedom”—from the least restrictive CC0 designation, which 
allows creators to waive all the rights to their work and place it in the 
public domain, to the two most restrictive licenses: CC BY ND, which 
does not allow others to make any changes to a work, and CC BY ND 
NC, which does not allow others to make any changes to a work or use it 
commercially.
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Based on an interpretation of the degrees of “freedom” represented in 
Figure 5.1, the CC BY ND and CC BY ND NC licenses are not OER-com-
patible licenses because the ND (“No Derivatives”) clause does not allow 
others to revise or remix the OER.

The OER Movement

The OER movement is of fairly recent origin. On April 4, 2001, the 
Massachusetts Institute of Technology (MIT) announced in The New York 
Times that MIT would offer all of its courses freely available online to any-
one around the world at no charge (Goldberg 2001). In his announce-
ment, Charles Vest, the MIT president at that time, declared that this 
initiative, later dubbed MIT OpenCourseWare (OCW), was “a natural fit 
to what the Web is really all about” (Ibid.). Vest (2004, B20) gave five rea-
sons for MIT to “give away all its course materials via the Internet”: 1) to 
advance education and widen access to information, 2) to offer MIT fac-
ulty a greater opportunity for using and reusing each other’s work, 3) to 
preserve a record of MIT’s evolving curriculum, 4) to keep in touch with 
MIT alumni and help them stay current in their fields, and 5) to help MIT 
students become better prepared for their classes.

Figure 5.1 “OER and Creative Commons licenses” by Cable Green, licensed 
under CC BY 4.0.
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The MIT OCW initiative13 had quickly become the focus of a global 
discourse in the sphere of education. In early July 2002, representatives of 
universities and of international and nongovernmental organizations 
from around the world convened at the Forum on the Impact of Open 
Courseware for Higher Education in Developing Countries, held in Paris, 
to discuss OCW issues and opportunities.14 At this forum, the partici-
pants agreed to “develop together a universal educational resource avail-
able for the whole of humanity, to be referred to henceforth as Open 
Educational Resources,” defined as “[t]he open provision of educational 
resources, enabled by information and communication technologies, for 
consultation, use and adaptation by a community of users for noncom-
mercial purposes”15 (UNESCO 2002).

Since that landmark forum, other OER-related meetings have taken 
place around the world (primarily among the United Nations Educa-
tional, Scientific and Cultural Organization [UNESCO] member states) 
and have adopted a number of documents that continued to shape and 
strengthen the OER movement. Among the most influential are the fol-
lowing statements:

• The Cape Town Open Education Declaration

This declaration was adopted in 2007 by the participants of a meeting 
hosted by the Shuttleworth Foundation and the Open Society Institute and 
held in Cape Town, South Africa. The Cape Town Open Education Declara-
tion, released officially in January 2008, called on educational stakeholders 
to freely share their resources through open content licenses in order to 
“facilitate use, revision, translation, improvement and sharing [of these 
resources] by anyone”16 (Cape Town Open Education Declaration 2007).

• The Paris OER Declaration

This declaration (also known as the Paris Declaration) was adopted in 2012 
at the First World Open Educational Resources (OER) Congress held at 
the UNESCO Headquarters in Paris. The Paris Declaration called on the 
UNESCO member states to take action in the following 10 areas:

 1. “Foster awareness and use of OER;

 2. Facilitate enabling environments for use of Information and Communi-
cations Technologies (ICT);

 3. Reinforce the development of strategies and policies on OER;

 4. Promote the understanding and use of open licensing frameworks:

 5. Support capacity building for the sustainable development of quality 
learning materials;

 6. Foster strategic alliances for OER;
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 7. Encourage the development and adaptation of OER in a variety of lan-
guages and cultural contexts;

 8. Encourage research on OER;

 9. Facilitate finding, retrieving and sharing of OER;

10. Encourage the open licensing of educational materials produced with 
public funds” (UNESCO 2012).

• The Ljubljana OER Action Plan

This action plan was adopted in 2017 at the Second World Open Educa-
tional Resources (OER) Congress, cohosted by UNESCO and the govern-
ment of Slovenia and held in Ljubljana, Slovenia. The Ljubljana OER Action 
Plan aimed “to meet the challenges of mainstreaming OER content and 
practices into education systems worldwide” and recommended all educa-
tional stakeholders take specific actions in the following five areas:

1. “[B]uilding the capacity of users to find, re-use, create and share OER”;

2. Addressing “language and cultural issues”;

3. “[E]nsuring inclusive and equitable access to quality OER”;

4. “[D]eveloping sustainability models”;

5. “[D]eveloping supportive policy environments” (UNESCO 2017).

• Recommendation on Open Educational Resources (OER)

This document was adopted in 2019 at the UNESCO’s 40th General Confer-
ence, held in Paris, France. It defined the following five strategic objectives:

1. “Building capacity of stakeholders to create access, use, adapt and redis-
tribute OER;

2. Developing supportive policy;

3. Encouraging inclusive and equitable quality OER;

4. Nurturing the creation of sustainability models for OER; and

5. Facilitating international cooperation” (UNESCO 2019).

While legally nonbinding, these documents demonstrate the commit-
ment of the OER movement to global knowledge sharing and distribu-
tion. They also attest that the OER movement is strongly supported by a 
broad range of governments and organizations. The organizations partic-
ularly known for their OER advocacy and support include:

• William and Flora Hewlett Foundation17

A nonpartisan, private charitable organization. To date, the William and 
Flora Hewlett Foundation is the largest financial supporter of the OER 
movement, including its funding support for MIT’s OCW, the Open 
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Education Consortium, the OCW at Utah State University, and OpenStax 
CNX at Rice University.

• The Andrew W. Mellon Foundation18

A private philanthropic foundation providing grants to institutions of higher 
education, libraries, museums, and other organizations to support initia-
tives in the arts and humanities, including OER initiatives. Jointly with the 
William and Flora Hewlett Foundation, it provided initial funding support 
for MIT’s OCW and has awarded a number of multimillion-dollar grants to 
other higher education institutions to support their OER initiatives, such as 
the OER initiatives at Michigan State University and the University of 
Virginia.

• SPARC (Scholarly Publishing and Academic Resources Coalition)19

An international coalition of academic and research libraries “committed to 
making Open the default for research and education” (SPARC [@SPARC 
_NA], n.d.). SPARC’s Open Education initiative offers professional devel-
opment and outreach opportunities; publishes OER Digest, a biweekly 
newsletter on OER updates; and provides platforms, such as Connect OER 
and OER Policy Tracker, that help find and share information about OER 
initiatives and policies in higher education institutions across North 
America.

• Open Education Consortium (OEC)20

An international, nonprofit network of open education organizations and 
institutions established as OpenCourseWare Consortium in 2005 and 
renamed Open Education Consortium in 2014. One of the OEC’s goals is to 
“build capacity to find, reuse, create and share Open Educational Resources 
(OER)” (Open Education Consortium, n.d.). OEC holds conferences and 
meetings focused on open education, provides relevant tools and resources, 
and cohosts educational webinars with the Community College Consortium 
for Open Educational Resources (CCCOER).

Challenges to a Wider Adoption of OER

Despite the continuing growth of the OER movement and its role in 
reducing the price and permission barriers in education, the movement 
confronts a number of challenges that hinder a more widespread adop-
tion of OER across the world. These challenges include:

• Low awareness of OER

Although awareness of OER among faculty is on the rise, the majority of 
faculty members are still unaware of the benefits of creating or repurposing 
OER (Seaman and Seaman 2020).
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• Concerns about OER quality

Concerns about the quality of OER and uncertainties about the appropriate-
ness of their learning content and instructional design have often been cited 
as a barrier to a wider OER adoption by postsecondary faculty (see, for 
example, Belikov and Bodily 2016; Jhangiani et al. 2016; Kortemeyer 2013; 
Seaman and Seaman 2017).

• Production cost

The production cost of creating an OER is often underestimated. Although 
OER are (mostly) free for the user, they are not free for the producer. There 
are real costs on the part of an institution that hosts and provides access to 
OER, including the cost of software, hardware, maintenance, and staff train-
ing. There may also be indirect costs involved in the production and main-
tenance of OER such as licensing fees for the software needed to use the 
resource or copyright clearance fees associated with the use of copyrighted 
material. As Wiley (2007, 19) points out, “[s]ustaining work the results of 
which are given away for free is difficult.”

• Low incentives

Low incentives for faculty to become engaged in OER have been cited as 
another barrier to a wider adoption of OER in higher education institutions. 
Time and energy spent in creating new OER or modifying existing OER are 
substantial and often viewed by faculty as an additional burden rather than 
an exciting opportunity to enhance their own teaching and scholarship 
(D’Antoni and Savage 2009; Seaman and Seaman 2020). Some institutions 
offer financial support in the form of grants to compensate faculty for their 
time and effort in incorporating OER into their courses.

• Absent or inadequate academic reward system

Even though many faculty members who incorporate OER into their courses 
do so for altruistic reasons, low institutional and peer recognition has been 
reported as an underlying inhibitor of OER adoption. In many institutions, 
the development of OER still carries little or no weight in the tenure and 
promotion process, which can make some faculty reluctant to get involved 
in OER projects (Durham and Braxton 2019; Seaman and Seaman 2020).

• Lack of technical skills and training

Lack of technical skills and training as a barrier to OER adoption is a recur-
rent theme in the OER-related literature. Creating, repurposing, or using 
OER effectively requires certain digital and media literacy skills that faculty 
might not yet be comfortable with21 (Hassall and Lewis 2017; OECD 2007).

• OER discoverability

Locating quality OER can be a challenging task, as OER can reside in vari-
ous places.22 Some OER can be part of OER repositories, library collections, 
federated databases, or institutional repositories, or they can be simply 
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available on the Web, where they can remain practically invisible to the user 
not familiar with effective search and discovery tools.23 OER potential for 
discovery can be further challenged by the lack of expertise (or time) on the 
part of OER authors to produce comprehensive and meaningful metadata 
for their works (OECD 2007). As Grégoire and Dieng (2016, 70) observe, 
“capturing key metadata can make a world of difference between an OER 
that remains obscure and one that becomes popular.” Adding metadata to 
an OER can be time-consuming. Furthermore, the author adding metadata 
to a resource does not know how that resource might be used by others, and 
therefore, the resource might be searched from a totally different perspec-
tive than that of the author (OECD 2007). The lack of a common taxonomy 
for OER that can effectively work across different cultures and languages is 
another barrier to OER findability (Ibid.).

• Intellectual property and copyright issues

Resolving intellectual property and copyright issues linked to the use of 
third-party materials has been one of the most challenging and costly pro-
cesses in OER projects. In some cases, the cost of obtaining permissions for 
use of third-party copyrighted content is nearly half of the cost of the whole 
OER initiative (Albright 2005; OECD 2007). Low awareness about or under-
standing of open content licensing, which is central to the OER concept, 
remains a significant inhibitor for faculty who are either unwilling or unpre-
pared to deal with open licensing procedures (Seaman and Seaman 2020).

• Language and culture barriers

The vast majority of OER are produced by Western societies and available 
only in the English language (Cobo 2013; OECD 2007; Rets et al. 2020; Ros-
sini 2010). Willems and Bossu (2012, 191) note that while “English is 
considered an international language due to its usage in knowledge dis-
semination [. . .], the majority of learners worldwide come from non-Eng-
lish-speaking backgrounds.” The OER linguistic “imbalance” presents 
obstacles to effective use and reuse of OER in non-English-speaking coun-
tries (Banzato 2012; Wen-Hao, Meng-Fen, and Shen 2012). Furthermore, 
this “imbalance” imposes a risk of creating “a one-way street with developed 
countries responsible for producing OER and the less developed countries 
confined to consumption” (Albright 2005, 14). In addition, authors of Eng-
lish-language OER tend to adhere to Western pedagogical theories, and this 
situation can limit the relevance of OER in non-Western settings. As Albright 
(2005, 12) puts it, “OER are cultural as much as educational, in that they 
give users an insight into culture-specific methods and approaches to teach-
ing and learning.” The challenge of OER’s “cultural hegemony” (D’Antoni 
and Savage 2009) is further aggravated by the inadequate technological 
infrastructure in less developed countries, such as limited access to comput-
ers or poor Internet connectivity, as well as the lack of familiarity or confi-
dence with computer technology in some remote regions (an issue known as 
“the global digital divide”).
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OER Quality

Because the term OER has often been used together with the terms 
“free” and “online,” it is not surprising that some people assume that OER 
are not of comparable quality to proprietary educational materials because 
they are not peer reviewed, lack editorial direction, might have been 
remixed by others, and allow anyone to modify existing content with an 
open license.24 The assumption that “free” means “low quality” has been 
challenged by OER advocates, most notably, by David Wiley. In his blog 
posts, “Stop Saying ‘High Quality’” and “No, Really—Stop Saying ‘High 
Quality,’” Wiley cautions about equating the idea of “high quality” of an 
OER with the traditional authoring and editorial process. He writes:

[. . .] I fully believe that resources created through the “traditional pro-
cess” can effectively [support] learning. But there are two things I don’t 
believe:

1. That conformance to the traditional process guarantees that every 
resource created that way will effectively support learning, and

2. That the traditional process is the only process that can result in 
resources that effectively support learning. 

(April 1, 2015; emphasis in original)

Answering the question about what constitutes quality in an OER is 
not as simple as it sounds. Quality in general is a subjective and contex-
tual matter and thus difficult to measure in absolute terms. Measuring the 
quality of an OER is just as challenging. Perceptions of the quality of an 
OER vary depending on its intended use, type of user, or the particular 
phase of the OER is in its life cycle. An OER can be evaluated in terms of 
presentation design, suitability for a particular teaching practice, or effec-
tiveness as a learning tool. With regard to reuse, an OER can be evaluated 
in terms of usage rights, accessibility options, resource size, or ease of 
adaptation. Furthermore, the very same OER can be of “high quality” for 
one user and of “low quality” for another. Tovar et al. (2015, 7) provide 
the following example to illustrate this point: “An OER [can be] highly 
rated as excellent quality by students in their remedial learning, but […] 
teachers elsewhere [can] find [the same OER] terribly difficult to adopt, 
change the language, and relocalise to another culture and context. So on 
one level the OER is high quality but on another higher level this same 
OER is low quality and unusable.”

Some research in this area (see, for example, Jung, Teruyoshi, and 
Latchem 2016; Kawachi 2014; Tovar et al., 2015) takes the work of Harvey 
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and Green (1993) as the starting point. In their article “Defining Quality,” 
Harvey and Green describe five dimensions of quality in relation to higher 
education: 1) quality as being exceptional, 2) quality as perfection or con-
sistency, 3) quality as fitness for purpose, 4) quality as value for money, 
and 5) quality as transformation. Of these five dimensions, the concep-
tion of “fitness for purpose” appears to be most appropriate to use in eval-
uating the quality of an OER because it defines OER quality as being 
relevant to the user’s needs, whether the user is a learner or a teacher. As 
Tovar et al. (2015) argue, “fitness for purpose” depends on whose per-
spective is being considered. Similarly, Bethard et al. (2009, 221) con-
clude that “quality is the matter of perspective” and that quality “depends 
on the alignment between the user constituency being served, the educa-
tional setting where deployed, and the intended purpose of the resource.”

There have been multiple efforts, ranging in scope and specificity, to 
develop OER quality criteria. For example, Uvalić-Trumbić and Daniel 
(2014, 13) simply suggest that “the quality criteria used to assess the quality 
of any educational materials can be applied to OER.” Wiley (March 27, 
2015) argues that “the core issue in determining the quality of any educa-
tional resource is the degree to which it supports learning” and that “the 
true desideratum of educational materials is ‘effective’” (emphasis in origi-
nal). In a like manner, Clements, Pawlowski, and Manouselis (2015, 1104) 
state, in rather general terms, that quality in the context of OER means that 
“a teacher finds a suitable resource for his/her teaching” (emphasis added).

Although the educators adopting or adapting OER are themselves the 
best judges of the quality of a particular OER, some educators, particu-
larly those who have had minimal or no teaching training or experience, 
are not always able to assess the pedagogical effectiveness of OER they are 
using in their courses (Miao, Mishra, and McGreal 2016). Likewise, learn-
ers who use OER individually are not always knowledgeable enough to 
evaluate the quality or accuracy of OER they access.

In order to assist educators with OER quality assessment, a number of 
OER evaluation rubrics have been developed by individual researchers 
and by educational organizations. For example, the Learning Object 
Review Instrument (LORI) developed by Nesbit, Belfer, and Leacock 
(2009) has been used to evaluate the quality of a wide variety of OER. 
Achieve,25 a nonprofit educational organization, has created the Rubrics 
for Evaluating Open Education Resource (OER) Objects,26 as well as an 
online OER evaluation tool27 (hosted on OERCommons.org) that offers 
users a five-star rating system to evaluate OER.

OER quality assessment can also be achieved through peer review, 
similarly to the traditional evaluation model of scholarly publications. For 
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example, OER submitted to MERLOT28 (the acronym for Multimedia 
Educational Resources for Learning and Online Teaching) are subject to a 
written review by at least two reviewers who are experts in a relevant dis-
cipline. These reviewers evaluate the material submitted to MERLOT 
according to the predefined criteria that address the following three 
aspects of an OER: quality of content, potential effectiveness as a teaching 
tool, and ease of use.

Another means of assessing the quality of an OER is by relying on the 
reputation of the institution that hosts the content. Prominent institutions 
presumably have some internal quality control procedures before they 
release their OER, although these procedures are not always transparent to 
the users of their resources. Some institution-based OER projects—for 
example, OpenLearn,29 the learning platform developed by the Open Uni-
versity30 in the United Kingdom—use the prestige of participating institu-
tions to assure that the resources on their website are of good quality.

Finally, the OER evaluation process can be complemented by informal 
mechanisms such as “public review,” wherein quality can be discerned 
based on comments and ratings provided by the user community or on 
the number of downloads for each resource on the website. For example, 
OER Commons,31 an OER repository developed by the Institute for the 
Study of Knowledge Management in Education (ISKME), enables users to 
rate and comment on the resources in its collection. A similar approach is 
the postpublication peer review, in which the editorial process is open to 
any user. For example, OpenStax CNX,32 the Rice University–based pub-
lisher of open textbooks, invites users to submit suggestions and correc-
tions on their open textbooks to the OpenStax CNX team, which then 
reviews them and makes necessary changes.

Types of OER Projects

OER projects show a great diversity in terms of the size of the opera-
tion, the type of production, and the degree of integration of users in the 
production process. Some of these projects are highly structured and cen-
tralized, while others are less formally structured and almost fully decen-
tralized (Wiley 2007). They also vary in terms of cost recovery, operational 
sustainability, technical maintenance, content organization, and staffing 
(Downes 2007).

The two most common models of OER projects are the producer-
consumer model and the coproduction model. In the producer-consumer 
model, an institution provides all the services and produces all the con-
tent, which can then be used and reused by both internal and external 
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consumers. One of the most prominent examples of this model is the MIT 
OpenCourseWare,33 which is entirely institution-based in the sense that 
all materials originate from MIT faculty and the services are almost exclu-
sively provided by MIT paid employees (Wiley 2007). In the coproduc-
tion model, an OER project involves external contributors of content and 
depends, to a large degree, on voluntary work of community members. 
An example of this model is MERLOT, which includes professional staff 
members, who are responsible for the project’s overall management, the 
site maintenance, and editorial processes, and a community of volunteers, 
who contribute materials, promote MERLOT services to others, and assist 
professional staff members with developing practices and policies that 
govern the project’s operation. MERLOT also engages the user commu-
nity to evaluate its content by submitting ratings and comments about the 
resources.

Some institution-based OER initiatives use a hybrid approach to the 
organization and provision of services in that they rely on both the paid 
staff and volunteers, such as student volunteers, to advance their OER 
programs (Wiley 2007). An example of such an initiative is the OER@
USU program34 at Utah State University (USU), which is “a hybrid of 
centralization and decentralization of both organization and services” 
(Ibid., 7). This program provides access to a collection of USU’s Open-
CourseWare; textbooks authored by USU faculty; educational materials 
used in USU’s courses; and supplemental educational materials such as 
learning modules, laboratory experiences, curricular, and exams. These 
resources are available through the USU’s institutional repository, 
DigitalCommons@USU, which runs on bepress’s Digital Commons plat-
form and is maintained by the USU Libraries. Unlike MIT, USU doesn’t 
make all its courses freely available online.

Sustainability of OER Projects

Sustainability, which is closely linked to the project’s funding model, is 
key to the long-term survival of any OER initiative not only in monetary 
terms but also in terms of the goals and imperatives of an individual insti-
tution. Downes (2007, 33–34) defines sustainability as having “long-term 
viability for all concerned,” “[meeting] provider objectives for scale, qual-
ity, production cost, margins and return on investment” and being “capa-
ble of promoting wider objectives.”

Wiley (2007) identified two unique sustainability challenges facing 
OER projects that need to be addressed in a systematic way: 1) sustaining 
the production and sharing of OER and 2) sustaining the use and reuse of 
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their OER by end users. In order to address the first challenge, the project 
needs to rely on a funding model that can sustain the project’s operations 
while simultaneously enabling it to meet its goals (Ibid.). De Langen 
(2013, 58) argues that “if open is defined in a strict sense, meaning that 
no kind of payment takes place between the users and the suppliers of 
OER, the only sustainable business model is the one based on grants and 
subsidies.” However, studies on OER sustainability show that OER proj-
ects can be sustained financially in a number of ways. For example, 
Downes (2007) identified nine funding models for sustainable OER 
projects:

1. Endowment model

A project is sustained on interest earned from base funding.

2. Membership model

A coalition of interested organizations contributes funding for the project, 
either as a one-time contribution or on a subscription basis.

3. Donations model

A project is funded by private or community donations, which, in turn, are 
managed by a nonprofit foundation.

4. Conversion model

Additional services (such as technical support) or advanced features associ-
ated with the project “convert” users into paying customers.

5. Contributor-pay model

Financial responsibility is placed on OER contributors, who are responsible 
for maintaining and updating their own resources.

6. Sponsorship model

Income is generated from advertisements.

7. Institutional model

A project is funded by the institution.

8. Governmental model

A project is funded by an associated government body.

9. Partnerships and exchanges model

A project relies on exchange of resources among project partners rather than 
on money.

Dholakia, King, and Baraniuk (2006) identified two additional funding 
models for sustainable OER projects—substitution model and segmenta-
tion model. With the substitution model, funds for an OER project are 
reallocated from funds for other technology software and infrastructure, 
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such as course management systems or virtual learning environments. 
With the segmentation model, specific user “segments” are targeted and 
charged a higher price for value-added versions of a product, while a basic 
version of the product is offered for free. All sorts of combinations of these 
models might also be used.

Addressing the second sustainability challenge—to achieve the OER 
project’s goals—is more difficult. According to Wiley (2007, 19), the 
project’s chances of surviving long-term and meeting its goals can be 
increased if:

1. There is a clear understanding of the project’s goals.

2. Joint decisions are made about the following aspects of the project:

•	 The project’s size, structure, and degree of centralization of the 
organization

•	 Types of resources the project will offer and the types of formats in 
which these resources will be shared

•	 Types of reuse by the end user

•	 Nonmonetary incentives to engage project participants

•	 Cost-reduction measures

•	 A funding model that will most likely enable the project to meet its 
goals in an ongoing manner

It is clear that the issue of OER sustainability is relative and that cost-
saving benefits of OER for the user do not directly translate into the finan-
cial sustainability of an OER project. Depending on the context, some 
OER projects may be more sustainable than others in terms of their finan-
cial circumstances, goals, and nonmonetary values.

Notes
 1. The concept of Bildsamkeit was introduced by a German philosopher 

Johann Gottlieb Fichte and developed further by Hegel, Herbart, Schleierm-
acher, and, later on, by Dewey and Vygotsky, among others (Uljens and Ylimaki 
2017).

 2. Bildung is the philosophical tradition of what is commonly called ‘post-
Kantian German idealism.’ The idea of Bildung has particularly risen to promi-
nence with the writings of German philosopher Wilhelm von Humboldt. 
Humboldt described Bildung as the process of personal intellectual and spiritual 
self-formation, which results from the constant, multi-faceted interaction 
between the individual and the world in such a way that the individual’s innate 



Open Educational Resources (OER) 89

talents could unfold. This never-ending process allows the individual to have all 
the world’s experiences that enable him to “place the mark of his intellect on the 
world” in order to make both the world and himself “a bit more similar” (Hum-
boldt 1960, 511, 327).

 3. Some OER repositories include OER publishing tools in the suite of their 
services. See, for example, the OER Commons’ Open Author tool (https://www 
.oercommons.org/authoring-overview ) and MERLOT’s Content Builder (https://
www.merlot.org/merlot/login.htm).

 4. Creative Commons (2020) suggests that higher education faculty are more 
likely to produce and use OER versus educators in primary and secondary 
schools because they “have the time, resources, and support to produce and 
revise educational resources; own the copyright to the content they create 
(though this depends on their contract with the college or university); and make 
unilateral decisions regarding what content is used in their courses” (108).  

 5. Under this interpretation, online OER are available to the user at no cost. 
However, while online OER are technically free of cost, there may be costs asso-
ciated with their use such as photocopying and printing materials or using 
e-readers and print-on-demand books, although these costs are relatively low.

 6. OpenStax CNX (https://cnx.org).
 7. Achieving the Dream Open Education Resource (OER) Degree Initiative 

(https://www.achievingthedream.org/resources/initiatives/open-educational 
-resources-oer-degree-initiative).

 8. It is, however, worth noting that even though these resources only offer 
the basic level of openness (i.e., freedom from cost), they are still important in 
terms of cost savings.

 9. Open content licenses are discussed in Chapter 3.
10. The Free Software Movement is discussed in Chapter 2.
11. Originally, there were the 4Rs (Reuse, Revise, Remix, and Redistribute). 

Wiley introduced the 5th R (Retain) seven years after he had introduced the idea 
of the 4Rs.

12. For description of various CC licenses, see Chapter 3.
13. The idea of OpenCourseWare actually originated at the  University of 

Tübingen in Germany with its 1999 Tübinger Internet Multimedia Server proj-
ect (Fernández 2016, 886). However, this idea achieved a wider recognition only 
with the launch of the MIT OCW initiative in 2002.

14. This forum was preceded by a forum held in San Diego in December of 
2001. The San Diego forum examined broad OCW issues, including intellectual 
property, technology, and access issues and concerns related to OCW effective 
language translation and cultural adaptation.

15. UNESCO’s original definition of OER suggested that information and com-
munication technologies are one of the main drivers that had enabled OER to 
emerge in its current form. However, UNESCO’s definition of OER has evolved over 
time. In its Recommendation on Open Educational Resources (OER), published in 2019, 
UNESCO defines OER as “learning, teaching and research materials in any format 

https://www.oercommons.org/authoring-overview
https://www.oercommons.org/authoring-overview
https://www.merlot.org/merlot/login.htm
https://www.merlot.org/merlot/login.htm
https://cnx.org
https://www.achievingthedream.org/resources/initiatives/open-educational-resources-oer-degree-initiative
https://www.achievingthedream.org/resources/initiatives/open-educational-resources-oer-degree-initiative
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and medium that reside in the public domain or are under copyright that have been 
released under an open license, that permit no-cost access, re-use, re-purpose, 
adaptation and redistribution by others” (UNESCO 2019) (emphasis added).

16. The Cape Town Open Education Declaration expanded on UNESCO’s 
definition to include open education in general. This declaration stated that 
“open education is not limited to just open educational resources. It also draws 
upon open technologies that facilitate collaborative, flexible learning and the 
open sharing of teaching practices that empower educators to benefit from the 
best ideas of their colleagues. It may also grow to include new approaches to 
assessment, accreditation and collaborative learning” (Cape Town Open Educa-
tion Declaration 2007). 

17. William and Flora Hewlett Foundation (https://hewlett.org).
18. The Andrew W. Mellon Foundation (https://mellon.org).
19. SPARC (https://sparcopen.org).
20. Open Education Consortium (https://www.oeconsortium.org).
21. In 2016, the International Organisation of La Francophonie (IOF) 

published the OER Trainer’s Guide (https://unesdoc.unesco.org/ark:/48223 
/pf0000266161), which aimed to identify and describe specific knowledge and 
tools pertaining to each of the capabilities listed in the OER Competency Frame-
work (https://unesdoc.unesco.org/ark:/48223/pf0000266159_eng). Although 
slightly outdated, this guide is a good starting point of reference regarding spe-
cific steps for creating, co-creating, and publishing OER. 

22. Most OER published online under Creative Commons licenses are 
indexed by Google. They can be found via the Google Advanced Search, where 
the search can be narrowed down by usage rights. A word of caution: even a cor-
rectly conducted advanced search does not guarantee that found resources are 
free to use or reuse. Each resource should be individually checked on its original 
site to verify the resource’s licence.

23. Some institutions have tried to address the issue of OER discoverability 
by launching search tools that enable users to find OER in any subject area. One 
of the most notable examples of such tools is Mason OER Metafinder (https://
mom.gmu.edu) from the George Mason University Libraries that searches across 
20+ OER repositories simultaneously.

24. The last few years, however, have seen a number of changes in faculty’s 
perceptions of OER quality. According to the recent survey by Bay View Analyt-
ics, which asked postsecondary faculty to rate the quality of OER they had 
adopted for their courses, faculty rated the quality of OER as being equal to that 
of non-OER alternatives (Seaman and Seaman 2020). It is worth mentioning that 
concerns about uneven quality hold true for some commercial textbooks also. 
Faculty expressed general concerns about “the dumbing down of [commercial] 
textbooks,” describing them as being “outrageously expensive” while being 
“mostly encyclopedic and filled with a lot of superfluous information that daunts 
most students” (Ibid., 16).

25. Achieve (https://www.achieve.org).

https://hewlett.org
https://mellon.org
https://sparcopen.org
https://www.oeconsortium.org
https://unesdoc.unesco.org/ark:/48223/pf0000266161
https://unesdoc.unesco.org/ark:/48223/pf0000266161
https://unesdoc.unesco.org/ark:/48223/pf0000266159_eng
https://mom.gmu.edu
https://mom.gmu.edu
https://www.achieve.org
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26. The Rubrics for Evaluating Open Education Resource (OER) Objects 
(https://www.achieve.org/files/AchieveOERRubrics.pdf).

27. The Achieve Open Educational Resources Evaluation Tool Handbook pro-
vides guidance on how to use this tool. See https://www.achieve.org/files 
/AchieveOEREvaluationToolHandbookFINAL.pdf.

28. MERLOT (https://www.merlot.org).
29. OpenLearn (https://www.open.edu/openlearn).
30. The Open University (http://www.open.ac.uk).
31. OER Commons (https://www.oercommons.org).
32. OpenStax CNX (https://cnx.org).
33. MIT OpenCourseWare (https://ocw.mit.edu/index.htm).
34. OER@USU (https://oer.usu.edu/oer_at_usu).

Suggested Reading
Wesolek, Andrew, Jonathan Lashley, and Anne Langley (eds.). OER: A Field Guide 

for Academic Librarians. Forest Grove: Pacific University Press, 2018. 
https://scholarworks.boisestate.edu/fac_books/511.

Suggested Resources
Mason OER Metafinder
https://mom.gmu.edu
A search engine developed by the George Mason University Libraries that 
searches across 20+ OER repositories simultaneously.

MERLOT (Multimedia Educational Resource for Online Teaching and Learning)
https://www.merlot.org
A searchable OER referatory developed by the California State University Centre 
for Distributed Learning and designed primarily for students and faculty in 
higher education. MERLOT is a referatory in that it provides links to various 
OER that reside elsewhere on the web rather than hosting the content itself. 
MERLOT allows users to search multiple OER collections, as well as the entire 
Web, from a single search bar. MERLOT also offers the tools for creating OER 
materials and course ePortfolios. 

OER Commons
https://www.oercommons.org
An OER repository created by the Institute for the Study of Knowledge Manage-
ment in Education (ISKME). In addition to providing access to an extensive col-
lection of OER in various subject areas, OER Commons provides collaborative 
workspaces for users to create, curate, discuss, and share OER and OER-related 
news and events.

https://www.achieve.org/files/AchieveOERRubrics.pdf
https://www.achieve.org/files/AchieveOEREvaluationToolHandbookFINAL.pdf
https://www.achieve.org/files/AchieveOEREvaluationToolHandbookFINAL.pdf
https://www.merlot.org
https://www.open.edu/openlearn
http://www.open.ac.uk
https://www.oercommons.org
https://cnx.org
https://ocw.mit.edu/index.htm
https://oer.usu.edu/oer_at_usu
https://scholarworks.boisestate.edu/fac_books/511
https://mom.gmu.edu
https://www.merlot.org
https://www.oercommons.org
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OpenLearn
https://www.open.edu/openlearn
An online learning platform developed by The Open University in Great Britain. 
In addition to providing access to open courses from The Open University, 
OpenLearn offers videos, games, and other topical and interactive educational 
content.

OpenStax CNX
https://cnx.org 
The Rice University–based OER initiative (formerly Connexions). OpenStax 
CNX provides access to open educational content in a variety of disciplines at all 
educational levels—from children to professionals—and includes contributors 
from around the world. OER in OpenStax CNX are organized into “Pages” that 
are further organized into “Books.” Per OpenStax’s self-description, these 
resources are “easily accessible online and downloadable to almost any device, 
anywhere, anytime.”

https://www.open.edu/openlearn
https://cnx.org


CHAPTER SIX

Open Data
Facilitating Replication and 

Verification of Research Findings

Scientific publication is not an exercise in informing others of 
new findings, it is an active dialog designed to identify errors and 
maximize the integrity of the knowledge.

—Victoria Stodden (2014, 229)

Data serve as the primary source of information underlying scientific dis-
coveries and are one of the most valuable assets of any research proj-
ect. Collecting, generating, evaluating, and manipulating data, whether 
through observation, experiment, surveys, simulation, or some other 
means, are among the key activities that consume much of researchers’ 
time and energy. Researchers also devote substantial time and effort on 
searching for preexisting data that are needed for replication, verification, 
or secondary analysis of their findings. Preexisting data that are unavail-
able to other researchers might need to be collected again, and that might 
be impossible to accomplish in some cases such as with observational 
data. In the context of computational research, where data are produced 
primarily in digital form and intrinsically depend on the speed with 
which computer technology moves forward or becomes obsolete, the data 
might eventually become inaccessible, corrupted, or even completely lost.

Open data, on the other hand, can address many of these issues. The 
goal of open data is to prevent duplication in the collection of data, ensure 
authenticity and reproducibility of research findings, and combat the loss 
and obsolescence of digital data.
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What Are Open Data?

Yu and Robinson (2011) suggest that the term “open data” was used for 
the first time in the 1970s in a series of NASA’s international policies deal-
ing with remote sensing. According to other sources, the term was coined 
in 1995 in a document from a U.S. scientific agency dealing with the dis-
closure of geophysical and environmental data (Chignard 2013). While 
the origins of the term “open data” are still a matter of some debate, the 
conceptual meaning of open data has been explained rather consistently 
by various authorities.

The Open Data Handbook defines open data as “data that can be freely 
used, re-used and redistributed by anyone—subject only, at most, to the 
requirement to attribute and sharealike” (Open Data Handbook, n.d.). 
The Open Definition, a document produced and maintained by the Open 
Knowledge Foundation (OKF), elaborates on this definition by adding 
that open data must be 1) legally open, i.e., available under an open con-
tent license, and 2) technically open, i.e., “machine-readable, available in 
bulk, and provided in an open format” (Open Definition, n.d.). According 
to the Panton Principles, open data are data that are “freely available on 
the public internet permitting any user to download, copy, analyse, re-
process, pass them to software or use them for any other purpose without 
financial, legal, or technical barriers other than those inseparable from 
the internet itself” (Murray-Rust et al. 2010). In a similar vein, The Open 
Science Training Handbook defines open data as data that can be “freely 
accessed, reused, remixed and redistributed, for academic research and 
teaching purposes and beyond” and that “ideally, [. . .] have no restric-
tions on reuse or redistribution, and are appropriately licensed as such” 
(Bezjak et al. 2018).

Open Data Principles

To facilitate and promote open access to data, a number of community-
based initiatives around the world produced guiding principles on data 
sharing and data stewardship.

The FAIR Principles

The FAIR principles, a set of 15 “aspirational” recommendations 
developed by a team of stakeholders from academia, government, indus-
try, and scholarly publishing, provide guidance on enhancing the reus-
ability of scientific data without dictating any specific technological 
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implementations.1 According to these principles, scientific data should 
be FAIR (standing for findable, accessible, interoperable, and reusable) 
in order to be maximally suitable for reuse. Boeckhout, Zielhuis, and 
Bredenoord (2018, 932) summarize the key ideas of the FAIR principles 
as follows:

“Findability. Datasets should be described, identified and registered or 
indexed in a clear and unequivocal manner;
Accessibility. Datasets should be accessible through a clearly defined 
access procedure, ideally using automated means. Metadata should always 
remain accessible;
Interoperability. Data and metadata are conceptualized, expressed and 
structured using common, published standards;
Reusability. Characteristics of data and their provenance are described in 
detail according to domain-relevant community standards, with clear and 
accessible conditions for use” (emphasis added).

It should be noted, however, that FAIR data are not necessarily open 
data. As Mons et al. (2017, 51) observe, “FAIR is not equal to Open.” The 
FAIR principles do not advocate for free and unrestricted access to scien-
tific data. They are quite compatible with models of restricted or con-
trolled data access and release, as there may be legitimate concerns with 
regard to openly releasing sensitive, private, or proprietary data (Boeck-
hout, Zielhuis, and Bredenoord 2018; Mons et al. 2017; Wilkinson et al. 
2016). Instead, the FAIR principles place a strong emphasis on openly 
available metadata so that computers can find and use data to the greatest 
extent possible. In this sense, the FAIR principles are balancing the values 
of openness and interests of confidentiality and intellectual property by 
offering effective practical means for furthering data sharing and data 
reusability.

The Panton Principles

The Panton Principles,2 a set of four guiding principles for open data, 
were created by a team of open science advocates led by Peter Murray-
Rust, a chemist at the University of Cambridge. These principles were 
originally drafted by Murray-Rust and his peers at the Panton Arms, a 
pub on Panton Street in Cambridge, United Kingdom, and that fact gave 
the name to the principles. The Panton Principles are based on the two 
foundational ideas of open science: 1) the idea that scientific advances are 
“based on building on, reusing and openly criticising the published body 
of scientific knowledge” and 2) the belief that “[f]or science to effectively 
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function, and for society to reap the full benefits from scientific endeav-
ours, it is crucial that science data be made open” (Murray-Rust et al. 
2010).

The four Panton Principles can be summarized as follows:

1. Data should be accompanied by a precise and irrevocable statement that 
clearly describes the terms and conditions for the data reuse and 
repurposing.

2. Data should be licensed under a data-appropriate license.

3. Data should not be licensed under a license that prohibits the commercial 
use of data or the creation of derivative works [emphasis added].

4. Publicly funded data should be placed in the public domain (Ibid.).

In addition to these recommendations, the Panton Principles provide 
specific guidance for scientists on licensing their data and for placing 
their data in the public domain.

The 8 Principles of Open Government Data

The 8 Principles of Open Government Data3 were drafted at the 2007 
meeting in Sebastopol, California, by a group of activists, including Law-
rence Lessig, Tim O’Reilly, Carl Malamud, and Aaron Swartz, who called 
themselves the Open Government Working Group (Chignard 2013). 
According to these principles, government data could be considered open 
if the data are:

1. Complete (“All public data are made available.”)

2. Primary (“Data are published as collected at the source.”)

3. Timely (“Data are made available as quickly as necessary to preserve the 
value of the data.”)

4. Accessible (“Data are available to the widest range of users for the widest 
range of purposes.”)

5. Machine Processable (“Data are reasonably structured to allow automated 
processing of [the data].”)

6. Nondiscriminatory (“Data are available to anyone, with no requirement of 
registration.”)

7. Nonproprietary (“Data are available in a format over which no entity has 
exclusive control.”)

8. License-Free (“Data are not subject to any copyright, patent, trademark or 
trade secret regulation.”) (Open Government Working Group 2007)4
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The Open Government Working Group also declared that “[c]ompli-
ance must be reviewable,” which means that:

• “A contact person must be designated to respond to people trying to use the 
data.

• A contact person must be designated to respond to complaints about viola-
tions of the principles.

• An administrative or judicial court must have the jurisdiction to review 
whether the agency has applied these principles appropriately” (Ibid.; 
emphasis in original).

Open Data Policies and Mandates

The need for “opening up” research data, especially the data derived 
from publicly funded research, has been widely discussed since the 1985 
report by the National Research Council entitled Sharing Research Data. 
This report proclaimed that “without the availability of data, the diversity 
of analyses and conclusions is inhibited, and scientific understanding and 
progress are impeded” (National Research Council 1985, 9–10). To 
address the need for open provision of data, research funding agencies 
began formulating data sharing policies in the mid-1990s. In 1996, the 
leaders of the international Human Genome Project drafted a set of prin-
ciples (known as the Bermuda Rules) at a Bermuda Summit sponsored by 
the Wellcome Trust, the largest funder of biomedical research in the 
United Kingdom (Marshall 2001). The Bermuda Rules required that all 
human genome data sequenced under the public effort should be freely 
and openly posted online within 24 hours of sequencing in order “to 
encourage research and development and to maximize [the data’s] bene-
fits to society” (National Human Genome Research Institute 1996). The 
Bermuda Rules replaced a 1992 guideline stating that such data were 
made publicly available within six months (Ibid.), and therefore, they set 
a precedent for rapid data release in genomics and other research fields.5

At present, an increasing number of federal and private research funding 
agencies require that data produced in the course of the research project 
they fund are made freely and openly available for other researchers and 
the public. For example, the National Science Foundation (NSF) has 
announced a policy mandating that the publicly funded research data are 
made available to other researchers and to the public in freely accessible 
repositories, unless privacy or safety concerns prevent data sharing 
(National Science Foundation 2020). The National Institutes of Health 
(NIH) has had a data sharing policy since 2003 for applications with costs 
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greater than $500,000 (National Institutes of Health 2003). On October 29, 
2020, NIH released the “Final NIH Policy for Data Management and Shar-
ing,” which will take effect on January 25, 2023, and apply to all research 
funded or conducted by the NIH. According to this policy, all grant award-
ees must submit a Data Management and Sharing Plan outlining how 
research data will be managed and shared and how that data “should be 
made accessible as soon as possible, and no later than the time of an associ-
ated publication, or the end of performance period, whichever comes first” 
(National Institutes of Health 2020). The Bill & Melinda Gates Foundation 
mandates that all published research resulting from its funding and all data 
related to the published research results be freely and openly accessible 
immediately after publication (Bill & Melinda Gates Foundation, n.d.).

In Europe, various research funders have implemented similar policies 
on data sharing. The Recommendation on Access to and Preservation of Scien-
tific Information, issued by the European Commission in 2018, requests 
that the European member states ensure that “research data that results 
from publicly funded research becomes and stays findable, accessible, 
interoperable and re-usable (‘FAIR principles’) within a secure and trusted 
environment” (European Commission 2018). The United Kingdom’s 
seven Research Councils require that publicly funded research data 
“should be made openly available with as few restrictions as possible in a 
timely and responsible manner” (UK Research and Innovation 2018). 
Horizon 2020, the European Union’s Research and Innovation program, 
implemented by the European Commission in 2014, mandated open 
access to all scientific publications generated by the Horizon 2020 proj-
ects and to all data underlying the published research results, with the 
possibility to opt out from the Horizon’s 2020 “Open Research Data” pilot 
(European Commission “Horizon 2020,” n.d.). In Horizon Europe, a 
seven-year research and innovation investment program that had suc-
ceeded Horizon 2020 in January 2021, the requirement for responsible 
data management based on FAIR principles is made separate from the 
requirement for open access to research data (European Commission 
“Horizon Europe,” n.d.). According to this requirement, research data 
should be made open by default in line with the “as open as possible, as 
closed as necessary” principle (Ibid.) The use of certified repositories for 
research data, such as the European Open Science Cloud (EOSC)6 that 
provides a portal for European researchers to access, process and share 
their data, is required in some Horizon Europe programs (Ibid.).

The sharing of publicly funded research data is further facilitated by 
documented procedures known as data management plans (DMPs). DMPs 
describe how research data will be generated or collected and how that 
data will be stored and shared in openly accessible repositories after the 
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research project ends. DMPs help ensure that publicly funded research 
data are made freely available to other researchers and the public, unless 
privacy or safety concerns prevent data sharing. Major research funders, 
such as the National Science Foundation, NIH, and National Endowment 
for the Humanities, among others, require that DMPs are provided as part 
of research proposals and requests for funding. In Horizon Europe, DMPs 
have become mandatory for all its research projects as well, even if research 
data are not made open to the public for privacy or security reasons.

Open Government Data

The demand for open provision of data is also evident at the government 
level. In 2017, the Open, Public, Electronic and Necessary (OPEN) Govern-
ment Data Act was introduced to the U.S. House of Representatives.7 If 
signed into law, the OPEN Government Data Act would require federal 
agencies, excluding some government entities, to make government data 
“available in an open format [. . .] under open licenses” “[w]hen not other-
wise prohibited by law, and to the extent practicable” (U.S. Congress 2017b). 
Similarly, the President’s Management Agenda, released by the White 
House in 2018, outlines the importance of government data accountability 
and transparency (White House 2018). The agenda includes the Federal 
Data Strategy, which directs the federal government to do the following:

1. “[Improve] dissemination, [make] data available more quickly and in more 
useful formats;

2. [Maximize] the amount of non-sensitive data shared with the public;

3. [Leverage] new technologies and best practices to increase access to sensi-
tive or restricted data while protecting the privacy, security, and confidenti-
ality, and interests of data providers” (Ibid.).

Another important legislation includes the Grant Reporting Efficiency 
and Agreements Transparency (GREAT) Act, signed into law in 2019. The 
GREAT Act requires the creation and use of data standards for all infor-
mation reported by recipients of federal awards. One of such data stan-
dards is the requirement that recipients of federal grants publish their 
data as open data “on a single public portal” (U.S. Congress 2019).

Journal Data Sharing Policies

In 2007 the scientists Gentleman and Lang introduced the concept of a 
compendium as a collection of the components of a research project that 
are needed for the understanding and replication of research findings by 
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others. According to this concept, the key components of any research 
project are text, code, data, and auxiliary software necessary to re-create 
research computation (Gentleman and Lang 2007). The majority of pub-
lished research, however, still does not include data, upon which the 
research claims rely (Stodden 2020). Unavailability of data used to gener-
ate published research findings, which often results in failures to verify 
and reproduce these findings, is “engendering a credibility crisis” in the 
sciences (Stodden, Guo, and Ma 2013).

To address this issue, the Transparency and Openness Promotion (TOP) 
Committee, consisting of scholarly journal editors, disciplinary experts, 
and funding agency representatives, developed the journal editorial guide-
lines aimed to promote and support transparency and reproducibility of 
research findings. The TOP Guidelines,8 initially published in the journal 
Science by researchers at the Center for Open Science (Nosek et al. 2015), 
include eight modular standards, each with three levels of increasing rigor, 
with which journals can comply with transparency and openness in their 
editorial practices. In addition to the TOP Guidelines, the Center for Open 
Science introduced a new metric, the TOP Factor,9 which rates the degree 
to which research journals comply with the TOP Guidelines.

A number of individual journals and journal clusters are already imple-
menting the TOP Guidelines in their editorial policies by requiring 
authors to provide the data supporting research claims to journal editors 
and peer reviewers at the time of manuscript submission. Data can then 
be either published alongside the article in the form of an “enriched pub-
lication” or archived in an open data repository prior to manuscript sub-
mission. For example, the journal Science requires authors to make data, 
code, and other materials, upon which the manuscript is based “available 
to any reader of a Science Journal” (Science, n.d.). The journal Nature, like-
wise, makes the “prompt” availability of scientific data, code, and associ-
ated protocols to “readers without undue qualifications” a condition for 
publication in all Nature journals (Nature, n.d.). In parallel to these initia-
tives, other journals and journal communities have adopted similar poli-
cies that either require or encourage data sharing as part of the publication 
process.10 For example, many journals in ecology and evolutionary biol-
ogy adopt the Joint Data Archiving Policy (JDAP) requiring that “data 
supporting the results in the paper be archived in an appropriate public 
archive” (Dryad 2020). Some journals display “digital badges” on pub-
lished articles to highlight and reward the articles that provide open 
access to supporting data (Hrynaszkiewicz 2020). According to several 
studies, the use of digital badges as an incentive for authors has been 
associated with increased data sharing (Ibid.).
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Large commercial scholarly publishers such as Elsevier, Springer 
Nature, Taylor & Francis, and Wiley have also introduced data sharing 
policies. Unlike the publishers of Science and Nature, these publishers aim 
to accommodate data sharing requirements across various disciplines by 
offering their journals a number of policy types—from a basic policy with 
minimal requirements to share data upon request to a more stringent pol-
icy mandating data sharing as a condition for publication.

Some journal publishers require authors of manuscripts to submit a 
data availability statement indicating where the data supporting original 
research in their manuscripts can be found. If the manuscript is accepted 
for publication, the data availability statement is published as part of the 
article. Presently, all BioMed Central, Public Library of Science, and 
Nature journals require data availability statements. Springer Nature 
journals either require or encourage the provision of data availability 
statements in articles they publish. Some publishers provide guidance on 
preparing data availability statements, including Nature (Nature 2016) 
and Springer Nature (Springer Nature, n.d.).

A number of journal editors have also initiated data sharing policies. 
For example, the International Committee of Medical Journal Editors 
(ICMJE) requires its member journals, which include such flagship jour-
nals as the British Medical Journal (BMJ), the Journal of the American Medical 
Association ( JAMA), Lancet, and the New England Journal of Medicine, to 
provide data sharing statements for clinical trials (Taichman et al. 2017). 
This decision was based on the ICMJE’s belief that “there is an ethical 
obligation to responsibly share data generated by interventional clinical 
trials because trial participants have put themselves at risk” (Ibid.).

A small number of data journals, publishing peer-reviewed papers that 
describe datasets, and a number of journals with the most stringent data 
sharing policies have taken additional measures for strengthening data 
transparency and data reproducibility. These journals require their peer 
reviewers to complete an additional mandatory task for every paper in 
their journals—a data peer review—to ensure the authors’ compliance 
with the journal’s data sharing policies. Examples of journals with data 
peer review policies include Scientific Data published by Springer Nature 
and GigaScience published by Oxford University Press. Some other 
journals—for example, Biostatistics and Breast Cancer—employ additional 
editorial staff to conduct data reviews for all submitted papers.

Journal data sharing policies help accomplish a number of goals. They 
encourage more transparent practices by researchers (Giofrè et al. 2017; 
Nuijten et al. 2017) and enable other researchers “to interpret, replicate 
and build upon the methods or findings reported in the article” (Nature 
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2020). These policies help researchers comply with the funding agencies’ 
mandates requiring data transparency and availability as a condition of 
grants. They also help increase the number of citations that journal arti-
cles receive and therefore increase both the authors’ research impact and 
the journal’s reputation (Piwowar, Day, and Fridsma 2007; Piwowar and 
Vision 2013). Journals with stringent data sharing policies have “signifi-
cantly higher” impact factors compared to journals with more relaxed or 
no data sharing policies (Vasilevsky et al. 2017). Finally, journal policies 
that mandate data sharing by authors (compared to journal policies that 
simply encourage data sharing) greatly contribute to long-term availability 
of data (Vasilevsky et al. 2017; Vines et al. 2013).

The implementation and implications of different or conflicting journal 
data policies, however, may be confusing to researchers (Hrynaszkiewicz 
et al. 2020; Naughton and Kernohan 2016). An alternative approach to 
this problem was taken by the Data Policy Standardisation and Imple-
mentation Interest Group of the Research Data Alliance (RDA), which 
introduced a standardized research data policy framework supporting all 
journal and publisher data sharing requirements (Hrynaszkiewicz et al. 
2020).

Open Data Repositories

Open data repositories have become a popular solution for finding, 
storing, and sharing research data, including raw data that have not yet 
been verified and analyzed. Open data repositories can be associated 
with government organizations, institutions, libraries, research spon-
sors, and commercial or nonprofit enterprises. Examples of open data 
repositories include Data.gov,11 which serves as a catalog of the U.S. gov-
ernment-generated data collections; Google Earth,12 which includes 
worldwide geographical data; and World Bank Open Data,13 which pro-
vides access to economic and historical data from countries around the 
world.

There are many “general-purpose” repositories that archive diverse 
types of research data such as Dryad,14 figshare,15 and Zenodo.16 There are 
also many discipline-specific open data repositories. As of this writing, 
there are nearly 2,800 disciplinary repositories listed in re3data.org,17 an 
international registry of research data repositories.

Open data repositories enable researchers to locate, utilize, and repur-
pose data instead of collecting or generating new data. They also allow 
researchers to securely deposit their own data for long-term preservation 
and reuse. Data repositories typically assign digital object identifiers 
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(DOIs) to all uploaded datasets so that these datasets can be uniquely 
identified and cited. Some repositories create metadata for deposited data-
sets and offer metadata curation services. Others assist researchers with 
the migration of their datasets to up-to-date formats. Some data reposito-
ries are integrated with journal manuscript submission systems that 
enable authors to deposit data into the repository during the manuscript 
submission process. Publishers and research funders often provide lists of 
recommended data repositories in their data sharing policies. Researchers 
might also share their datasets through their institutional repositories.18

Licensing Open Data

The U.S. copyright law does not protect raw facts themselves, includ-
ing raw data (U.S. Copyright Office 2020). However, a compilation of raw 
facts (e.g., a dataset), if this compilation “as a whole constitute[s] an origi-
nal work of authorship,” does not fall under the same law and may be 
protected by copyright19 (Ibid., 2). The author of a dataset is automatically 
by law that dataset’s copyright holder and, as such, has a legal power to 
release that dataset under an open license.20 An open license enables the 
author of a dataset to clearly define the terms under which the dataset can 
be used and shared. An open license also helps the dataset users under-
stand what they can legally do with that dataset. Some institutions or 
institutional departments require or strongly encourage using an open 
license as a matter of institutional policy or a condition of funding.

Open Data Commons,21 a project of the OKF, provides two licenses 
that are designed specifically for datasets (referred to as databases):

• Open Data Commons Attribution License (ODC-By)22

The ODC-By license allows users to copy, distribute, and use the database; 
produce works from the database; and modify, transform, and build upon it 
for any purpose. The only requirement the ODC-By license imposes on 
users is that they must acknowledge any public use of the database or works 
generated from the database.

• Open Data Commons Open Database License (ODbL)23

The ODbL grants users the same freedoms and has the same attribution 
requirement as the ODC-By license but includes two additional conditions: 
1) Share-Alike (a derived database must be released under the same license 
as the original) and 2) Keep-Open (technological restrictions such as digital 
rights management [DRM] mechanisms can be applied to the database or a 
derived database only as long as a version without such restrictions is also 
made available).
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The Open Government Licence (OGL)24 was developed by the 
National Archives in the United Kingdom and is intended for the UK’s 
public sector and government information, including data. The OGL is 
a non-copyleft license, and its terms are similar to those of the Creative 
Commons’ CC-BY license.25 The OGL requires users to attribute the 
information source and information provider. It allows commercial 
uses and the creation of derivative works under the condition that 
derivative works do not suggest having official status. The OGL is com-
patible with the CC-BY and ODC-By licenses. Although not explicitly 
stated, the OGL is designed primarily for use in the UK, as implied by 
its wording.26

Analogously to open content licensing,27 data licensing is prone to sim-
ilar pitfalls, including:

• Inability to combine or merge datasets released under conflicting licenses, 
for example, under the licenses with divergent Share-Alike provisions

• Inclusion of the No Derivatives requirement that restricts data reuse

• Restriction to noncommercial use imposed by some licenses

• Difficulty drawing a line between commercial and noncommercial use of 
data

• Problem with tracking and correctly articulating required attributions when 
multiple datasets are combined into a single work (“attribution stacking”)

• Difficulty tracking various dataset modifications

• Difficulty of enforcing the license terms

• Potential interoperability between jurisdictions of different countries

Dedicating Data to the Public Domain

Another way for researchers to make their datasets open is to dedicate 
them to the public domain, which means waiving all copyrights to those 
datasets. As with any copyrighted work, datasets can be released to the 
public domain only by the copyright holder or someone with a right to act 
upon the copyright holder’s behalf.

There are two tools that can help researchers certify their dataset(s) as 
part of the public domain:

• CC028

CC0 (read as “CC zero”) is the Creative Commons’ public dedication tool, 
which allows researchers to waive all of their copyrights to their datasets 
and dedicate them to the public domain.29 CC0 is not a license in itself, but 
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a tool to use in jurisdictions that limit or prohibit a complete waiver of copy-
right, for example, in Germany and some other European countries.

• The Public Domain Dedication and License (PDDL)30

The PDDL document, created by Open Data Commons, is specifically 
intended for “permanently and irrevocably” dedicating datasets to the pub-
lic domain. The PDDL terms are similar to those of CC0 in that they impose 
no requirements or restrictions on the use of the PDDL-licensed dataset or 
data.

Barriers to Data Sharing and Reuse

While many researchers embrace the idea of data sharing, a wide range 
of concerns and practical challenges may deter them from actually shar-
ing their own data or reusing the data generated by others. Some of these 
concerns are rooted in the traditional academic culture and disciplinary 
norms and practices, while other concerns stem from researchers’ indi-
vidual perceptions associated with data sharing and reuse.

A number of recent surveys (Beno et al. 2017; Berghmans et al. 2017; 
Stieglitz et al. 2020; Tenopir et al. 2020) that collected information on 
researchers’ data sharing practices identified a number of key barriers to 
data sharing and reuse. These include:

• Considerable time and energy associated with uploading, organizing, and 
describing raw data

• Low career advancement benefits of data sharing

• Anxieties about getting “scooped” by competitors

• Uncertainties about copyright and licensing issues associated with data 
sharing

• Concerns about privacy and security of data that involve information about 
human subjects and other sensitive information, such as data about nesting 
sites for endangered bird species and archaeological excavation sites

• Fear of data errors and discrepancies or false conclusions drawn from the 
data

• Concerns about releasing low-quality data

• An unevenly developed market for publishing research data

The barriers to data reuse include:

• Difficulty finding relevant high-quality research data

• Frustration about large volumes of available data
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• Lack of expertise necessary to make use or make sense of available data

• Low incentives to make use of open data

• Concerns that high-impact journals will reject papers that report findings 
based on secondary analysis of open data

• Need to pay a fee or register before being able to download the data

• Difficulty understanding the data licensing terms explaining how the data 
can be used and reused

• Technical issues such as the lack of supporting infrastructure, well-
developed metadata standards, and software tools for processing the data

There is also considerable heterogeneity among academic disciplines 
with regard to sharing research data. Different disciplines generate various 
types of data and have different norms and procedures for sharing their 
data. For example, researchers in the life sciences share their data more 
readily than researchers in the medical and social sciences, where there are 
privacy and security constraints with regard to sensitive data (Berghmans 
et al. 2017; Stieglitz et al. 2020). Although researchers in the humanities 
have significantly lower concerns about data privacy and data security, data 
sharing in the humanities disciplines is still relatively limited (Ibid.).

Notes
 1. The FAIR Principles were originally described in Wilkinson et al. “The  

FAIR Guiding Principles for Scientific Data Management and Stewardship.” 
Scientific Data 3, Article 160018 (2016):1–9. https://doi.org/10.1038/sdata.2016.18. 

 2. The Panton Principles (http://pantonprinciples.org).
 3. The 8 Principles of Open Government Data (https://opengovdata.org).
 4. Additional seven principles, which “the working group did not consider 

but might have,” are available at https://opengovdata.org.
 5. The Bermuda Rules were later described in various genome data policy 

statements issued by the National Human Genome Research Institute (NHGRI) 
in the United States.

 6. European Open Science Cloud (EOSC) (https://eosc-portal.eu).
 7. The OPEN Government Data Act builds upon the Digital Accountability 

and Transparency Act (the DATA Act) (https://www.congress.gov/113/plaws 
/publ101/PLAW-113publ101.pdf), signed by President Barak Obama into law in 
2014. The DATA Act required the U.S. government to disclose its spending data, 
including information on contracts, loans, grants, and other financial assistance 
awards. 

https://doi.org/10.1038/sdata.2016.18
http://pantonprinciples.org
https://opengovdata.org
https://opengovdata.org
https://eosc-portal.eu
https://www.congress.gov/113/plaws/publ101/PLAW-113publ101.pdf
https://www.congress.gov/113/plaws/publ101/PLAW-113publ101.pdf
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 8. TOP Guidelines (https://www.cos.io/our-services/top-guidelines).
 9. TOP Factor (https://www.topfactor.org).
10. Examples of journals with data sharing policies include the American Eco-

nomic Review, Clinical Infectious Diseases, and the Journal of Evolutionary Biology.
11. Data.gov (http://www.data.gov).
12. Google Earth (http://www.google.com/earth/index.html).
13. World Bank Open Data (http://data.worldbank.org).
14. Dryad (https://datadryad.org).
15. figshare (https://figshare.com).
16. Zenodo (http://zenodo.org).
17. re3data.org (https://www.re3data.org).
18. Institutional repositories are discussed in Chapter 4.
19. Unlike the U.S. Copyright Law, the European Intellectual Property Law 

does have a legal right (referred to as a sui generis property right or, more simply, 
a database right), which protects mere compilations of raw facts such as, for 
example, the white pages of telephone books. The database right recognizes the 
effort invested in making such compilations (the ‘sweat of the brow’ doctrine), 
even when these compilations do not involve a ‘creative’ aspect.

20. According to the Panton Principles, open data should be licensed only 
under a data-appropriate license. They strongly discourage the use of Creative 
Commons (CC) licences as well as the use of the General Public License (GPL), 
the GNU Free Documentation License (GFDL) or one of the BSD licenses. The 
latter stands for Berkeley Software Distribution license and is a permissive or 
“non-copyleft” license, which allows greater liberties in mixing proprietary and 
free software.

21. Open Data Commons (https://opendatacommons.org).
22. Open Data Commons Attribution License (ODC-By) (https://opendata 

commons.org/licenses/by/1-0).
23. Open Data Commons Open Database License (ODbL) (https://opendata 

commons.org/licenses/odbl/1-0).
24. Open Government Licence (OGL) (http://www.nationalarchives.gov.uk 

/doc/open-government-licence/version/3).
25. Creative Commons (CC) licenses are discussed in Chapter 3.
26. Open Definition, a project of the Open Knowledge Foundation, provides 

links to data licenses that are created by other countries, including Canada, 
Germany, and Taiwan. See: http://opendefinition.org/licenses/#Data.

27. The open content licensing model is discussed in Chapter 3.
28. CC0 (https://creativecommons.org/publicdomain/zero/1.0).
29. For explanation of how to use the CC0 tool, see: https://creativecommons 

.org/share-your-work/public-domain/cc0/. 
30. The Public Domain Dedication and License (PDDL) (https://opendata 

commons.org/licenses/pddl/1-0/). 

https://www.cos.io/our-services/top-guidelines
https://www.topfactor.org
http://www.data.gov
http://www.google.com/earth/index.html
http://data.worldbank.org
https://datadryad.org
https://figshare.com
http://zenodo.org
https://www.re3data.org
https://opendatacommons.org
https://opendatacommons.org/licenses/by/1-0
https://opendatacommons.org/licenses/by/1-0
https://opendatacommons.org/licenses/odbl/1-0
https://opendatacommons.org/licenses/odbl/1-0
http://www.nationalarchives.gov.uk/doc/open-government-licence/version/3
http://www.nationalarchives.gov.uk/doc/open-government-licence/version/3
http://opendefinition.org/licenses/#Data
https://creativecommons.org/publicdomain/zero/1.0
https://creativecommons.org/share-your-work/public-domain/cc0/
https://creativecommons.org/share-your-work/public-domain/cc0/
https://opendatacommons.org/licenses/pddl/1-0/
https://opendatacommons.org/licenses/pddl/1-0/
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Suggested Resources
data.gov
http://www.data.gov
An online repository of open datasets generated by the U.S. government that can 
be searched by topic, location, data format, and other parameters. Includes a col-
lection of tools, case studies, and policies related to government data gover-
nance, management, sharing, and use.

DMP Tool
https://dmptool.org
A free web-based service of the University of California Curation Center of the 
California Digital Library. Provides templates that help meet institutional and 
funder requirements for data management and data sharing.

Fedora (Flexible Extensible Digital Object and Repository Architecture)
http://www.fedora-commons.org
An open source, digital object repository system that allows for long-term stor-
age and retrieval of data and metadata.

Guide to Open Data Licensing
https://opendefinition.org/guide/data/
A guide produced by Open Definition, a project of Open Knowledge Founda-
tion. Explains how to license data and discusses intellectual property rights 
associated with data.

Open Data Repositories
http://oad.simmons.edu/oadwiki/Data_repositories
An extensive list of open data repositories organized by discipline. Part of the 
Open Access Directory (OAD), a community-based wiki dedicated to promoting 
open access resources.

re3data.org
https://www.re3data.org/
An international registry of discipline-specific research data repositories. Covers 
all academic disciplines.

SHERPA/Juliet
https://v2.sherpa.ac.uk/juliet/
A service of SHERPA (Securing a Hybrid Environment for Research Preservation 
and Access) providing information on research funders’ requirements on open 
access publication and data sharing.

http://www.data.gov
https://dmptool.org
http://www.fedora-commons.org
https://opendefinition.org/guide/data/
http://oad.simmons.edu/oadwiki/Data_repositories
https://www.re3data.org/
https://v2.sherpa.ac.uk/juliet/


CHAPTER SEVEN

Citizen Science (CS)
Transcending the Boundaries 

between Professional and 
Nonprofessional Science

Citizen science is, at once, a practice with a long history, a growing 
movement, a fledgling professional field, a global endeavor, and a 
powerful bridge between scientific research and the larger society 
that can benefit from it.

—Storksdieck et al. (2016)

What Is Citizen Science?

Citizen science (CS hereafter) refers to an active, voluntary involvement of 
nonscientists in scientific research. The distinction between scientists 
and nonscientists is generally based on the acquisition of formal training 
and credentials, although the assumption that citizen scientists are always 
nonprofessionals is not always appropriate because many CS participants 
are experts in their respective fields. A core tenet of CS is that “science is 
not the sole providence of professional scientists” (National Academies of 
Sciences, Engineering, and Medicine 2018, 28). This tenet is closely 
related to a broader ethical principle—the right to science and culture—
established in Article 27 of the Universal Declaration of Human Rights, 
which states that “[e]veryone has the right to freely participate in the cul-
tural life of the community, to enjoy the arts and to share in scientific 
advancement and its benefits” (United Nations General Assembly 1948). 
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Being poised at the intersection of professional science and civic engage-
ment, CS has also been variously called civic science, community-based 
monitoring, crowd science, participatory sensing, and crowdmapping, 
among other names. According to the National Advisory Council for 
Environmental Policy and Technology (NACEPT) of the U.S. Environ-
mental Protection Agency (2016, 1), all these terms have a common 
emphasis on “openness, democratization of science, and the mobilization 
of diverse people and communities.”

The origins of the term “citizen science” are contested in the scholarly 
literature. According to some authors, this term was first used in 1978 by 
a biochemist, Erwin Chargaff, who argued that science should be domi-
nated by dedicated amateur scientists devoted to a true pursuit of knowl-
edge (Fecher and Friesike 2014). Other authors attribute the coining of 
this term to Alan Irwin (1995), who used it to describe “science which 
assists the needs and concerns of citizens [. . .] [and] implies a form of 
science developed and enacted by citizens themselves” (xi). Yet others 
credit Rick Bonney (1996) for introducing the term to refer to research 
projects at the Cornell Lab of Ornithology, where engaged nonprofes-
sional volunteers took part in avian research. Officially, the term “citizen 
science” was added to the Oxford English Dictionary only in 20141 and 
was defined as “[t]he collection and analysis of data relating to the natu-
ral world by members of the general public, typically as part of a collab-
orative project with professional scientists” (Oxford English Dictionary, 
n.d.). At the government level, CS was defined as “a form of open col-
laboration in which individuals or organizations participate voluntarily 
in the scientific process in various ways, including: (A) enabling the for-
mulation of research questions; (B) creating and refining project design; 
(C) conducting scientific experiments; (D) collecting and analyzing data; 
(E) interpreting the results of data; (F) developing technologies and 
applications; (G) making discoveries; and (H) solving problems” (U.S. 
Congress 2017a).

As a concept, CS is still evolving. It represents a multidimensional 
approach that shares some characteristics with open scholarship, includ-
ing collaborative knowledge production, data sharing, and the involve-
ment of diverse groups in the research process. At one end of the 
conceptual spectrum, CS is seen as a simple crowdsourcing technique, 
which allows professional scientists to recruit a large number of volun-
teers who do not consider themselves “epistemic equals to scientists” 
(Cornwell and Campbell 2012, 115) and who contribute “needed services, 
ideas or content” to large-scale projects through “microtasking” without 
necessarily engaging with the underlying scientific concepts (Eitzel et al. 
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2017). An example of such a project includes the Christmas Bird Count,2 
the first documented and the longest-running CS project initiated and 
administered by the National Audubon Society in 1900. In this annual 
project, thousands of volunteer birdwatchers across the United States, 
Canada, and other countries in the Western Hemisphere count birds over 
a 24-hour period in order to provide bird population information for con-
servation biologists. Some authors, however, argue that CS as a crowd-
sourcing technique is more than a source of “free labor” but also a practice 
involving learning (Jordan et al. 2011) and co-creation of new knowledge 
(Kasperowski and Hillman 2018; Kasperowski and Kullenberg 2019).

At the other end of the conceptual spectrum is “extreme” CS, a bottom-
up, community-driven approach to research in which the boundaries 
between amateurs and professionals are broken down and in which mem-
bers of the public become equal contributors to scientific research. In 
extreme CS, community members, including disadvantaged and margin-
alized communities, initiate a research project with the dual goal—to 
find solutions to a specific problem relevant to their lives (often triggered 
by an environmental risk or health hazard) and to benefit from address-
ing that problem (English, Richardson, and Garzón-Galvis 2018; Haklay 
2013; Stevens et al. 2014; Woolley et al. 2016). An example of an extreme 
CS project is a project initiated by the indigenous communities in the 
Congo Basin rainforest of Central Africa that aimed to monitor commer-
cial poaching, which was problematic for those communities because of 
overhunting (Rowland 2012). One of the strong supporters of extreme CS 
(including the project just mentioned) is the Extreme Citizen Science 
research group at the University College London in the United Kingdom 
(UCL ExCiteS).3 The UCL ExCiteS research group works with diverse 
communities “at the extremes of the globalised world—both because of 
non-literacy and the remote or forbidding environments they inhabit” 
(Stevens et al. 2014, 20). This group also develops technologies to simplify 
the collection, sharing, and visualization of geographic information gath-
ered by nonliterate and illiterate users, who have little or no prior technol-
ogy experience.4

Related to the notion of extreme CS is the idea of CS as public resis-
tance (Kullenberg 2015). The practice of CS as public resistance aids con-
cerned citizens in responding to their local problems related to health, 
environment, or conservation. Similarly to extreme CS, this practice takes 
place outside of academic institutions and empowers diverse communi-
ties to set research agenda and collect scientific data independently from 
professional scientists and then actively participate in policy and political 
decision processes (Ibid).
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Between these two ends of the CS conceptual spectrum there are other 
interpretations of CS. Some authors view CS as a civic education tool 
helping the public develop scientific literacy skills outside a formal aca-
demic setting (Bonney et al. 2009; National Academies of Sciences, Engi-
neering, and Medicine 2018). Others consider CS a fledgling academic 
field in its own right (termed “a science of citizen science” by Francois 
Taddei [quoted in Rowland 2012]), which concerns not only CS projects 
but also “warrants consideration as a distinct discipline or field of inquiry” 
(Jordan et al. 2015, 208). One of the earliest and, by far, one of the most 
influential interpretations of CS is the view of CS as “scientific 
citizenship”—a science that addresses the needs of citizens and involves 
them in the scientific research process (Irvin 1995, 2001). In “scientific 
citizenship,” the gap between professional and nonprofessional knowl-
edge begins to close because scientists and citizens work together on 
shared problems (Ibid.).

A Brief History and Current State of CS

CS is a practice with a long history, although, until recently, it existed 
without a specific definition or conceptualization. The practice of system-
atically gathering data and observations of natural phenomena by mem-
bers of the public has existed for most of recorded history and helped 
create large collections of flora and fauna data, fossils, and other speci-
mens that are still valuable today (Miller-Rushing et al. 2012). Prior to the 
professionalization of science in the mid-nineteenth century, which has 
produced the two “mutually exclusive” types of researchers—professionals 
and amateurs (Strasser et al. 2019, 58)—almost all of the scientific 
research was conducted by individuals who were not trained as scientists 
in the contemporary sense and who conducted their scientific investiga-
tions aside from their main occupation (Silvertown 2009; Vetter 2011). 
For example, Benjamin Franklin, Gregor Mendel, and Charles Darwin 
were not trained as scientists and made their living in other, “paid” pro-
fessions. The idea of “gentleman science,” where people with time and 
means contributed to science as hobbyists, also bears resemblance to the 
notion of CS (National Academies of Sciences, Engineering, and Medicine 
2018). As Kasperowski and Kullenberg (2019, 2) point out, “[i]t is actually 
professional science that is ‘the new thing’, and the citizen scientists have 
been there all along in the shadows.”

Although the professionalization and institutionalization of science 
have marginalized the role of nonscientists in conducting scientific 
research (Miller-Rushing et al. 2012), the last three decades have seen a 
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significant proliferation of CS projects and a greater attention to CS as a 
means of tackling research questions (Bonney et al. 2014). The growth of 
CS as a common practice potentially available to anyone can be attributed 
to multiple factors, including 1) increased recognition among professional 
researchers that citizen scientists represent a source of free labor, 
resources, and computational power that can help them fulfill their 
research goals; 2) a growing number of research funder mandates requir-
ing their grant holders to demonstrate societal relevance of their research 
and undertake project-related public outreach and engagement in science; 
3) the increased availability and widespread use of the Internet, geo-
graphic information system (GIS)–enabled applications, and smartphones 
that facilitate the collection, processing, and visualization of large 
amounts of data; 4) the reduced cost, ease of use, and improved accuracy 
of environmental sensors; 5) the proliferation of online social media sites, 
providing the infrastructure for sustaining large networks of citizen sci-
entists; and 6) an ample number of published studies demonstrating the 
value and quality of CS data (Bonney et al. 2014; Cohn 2008; Dickinson 
et al. 2012; English, Richardson, and Garzón-Galvis 2018; Newman et al. 
2012; Silvertown 2009).

In recent years, CS has become increasingly recognized by U.S. federal 
agencies as part of the rethinking of how scientific research relates to 
broader societal goals. The 2015 memorandum “Addressing Society and 
Scientific Challenges through Citizen Science and Crowdsourcing,” 
issued by John Holdren, assistant to the president for science and technol-
ogy, stated that CS projects “enhance scientific research and address soci-
etal needs, while drawing on previously underutilized resources,” and 
“[connect] members of the public directly to Federal agency missions and 
to each other” (Holdren 2015, 1). This memorandum directed federal 
agencies to take specific steps for building capacity for CS, including iden-
tifying agency coordinators for CS projects and cataloging agency-specific 
CS projects in an online database. The same memorandum directed the 
agencies to apply the following three principles in CS project design: 
1) data quality (data collected by citizen scientists should be “credible and 
usable”); 2) openness (datasets, code, and applications generated by 
CS projects should be “transparent, open, and available to the public, 
consistent with applicable intellectual property, security, and privacy 
protections”); and 3) public participation (participation in CS projects 
“should be fully voluntary, and volunteers should be acknowledged for 
their contributions”) (Ibid., 2). As a result of this memorandum, federal 
agencies released a variety of CS-related resources, including the official 
government CS portal CitizenScience.gov,5 which provides access to a 
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searchable catalog of federally supported CS projects, a toolkit for assist-
ing practitioners with designing and managing CS projects, and a gate-
way to a large community of CS practitioners. Government support of CS 
is also exemplified by the U.S. Crowdsourcing and Citizen Science Act, 
introduced in 2017, with the goal of fostering the integration of CS in fed-
eral programs. This act granted federal agencies “direct and explicit 
authority” to use CS to advance each agency’s missions (U.S. Congress 
2017a).

A continuing growth and formalization of CS are evidenced by the 
recent establishment of CS associations around the world, including the 
European Citizen Science Association,6 the Australian Citizen Science 
Association,7 and the U.S.-based but globally open Citizen Science Asso-
ciation.8 These associations develop international collaborations and 
share CS best practices through their websites, conferences, and an open 
access peer-reviewed journal Citizen Science: Theory and Practice. The 
global reach of CS is further manifested by the formation of the Citizen 
Science Global Partnership,9 a network-of-networks launched in 2017 in 
collaboration with the United Nations Environment Programme (UNEP) 
and supported by the United Nations Educational, Scientific, and Cul-
tural Organization (UNESCO) with the aim of supporting global coordi-
nation of CS projects. Horizon 2020,10 the European Union’s largest 
research and innovation funding program, has also invested heavily in 
CS as an approach for tackling societal problems.

Benefits of CS

CS offers substantial benefits to professional scientists, volunteers tak-
ing part in CS projects, and society at large. For scientists, CS effectively 
combines public outreach and engagement objectives with the research 
objectives of the scientists themselves (Silvertown 2009). By drawing on 
volunteer labor, scientists are capable of tackling research questions at 
scales that would be impossible to achieve through professional science 
alone (Miller-Rushing et al. 2012; Sauermann and Franzoni 2015). Spe-
cifically, CS provides professional scientists with a valuable source of “free 
labor,” especially for those tasks that require a considerable expenditure 
of time and effort, such as the collection of vast amounts of field and 
observational data across a wide array of locations or over spans of time, 
or both (Cohn 2008; Silvertown 2009; Stilgoe 2009). Enlisting large num-
bers of volunteers in the data collection process can also free up scientists’ 
time to conduct other, more specialized, complex activities such as 
data analysis and interpretation (Resnik, Elliott, and Miller 2015). 
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Furthermore, the contribution of volunteers working in archives (“citizen 
archivists”), who transcribe, tag, index, and make accessible and search-
able millions of documents archived by research institutions, enable sci-
entists to compare historical records with current observations and gain 
insights into the impacts of changes in climate, land use, and socioeco-
nomic factors on the environment and people (Miller-Rushing et al. 2012). 
Finally, CS allows scientists to benefit from the wealth of indigenous 
knowledge, unique skills, novel approaches, and diverse perspectives that 
volunteers contribute to projects, all of which can help increase the rele-
vance of research questions and improve study outcomes (Danielsen et al. 
2018; Sauermann and Franzoni 2015).

Volunteers benefit from taking part in CS projects in a number of ways 
as well. Benefits for CS volunteers include learning and career develop-
ment opportunities, personal enjoyment, improved well-being, enhanced 
appreciation of their local environment, strengthened “sense of place” 
(Haywood 2014), satisfaction through contributing time and labor to sci-
entific research, and the potential to address local issues and influence 
policy decisions (Haklay 2013; Robinson et al. 2018).

CS projects also offer benefits to society at large. CS challenges the 
knowledge monopoly of professional science by providing the public with 
an opportunity to influence the direction of research projects and make 
these projects more responsive to the needs of specific communities, 
including the needs of marginalized or disadvantaged groups (Fals-Borda 
and Rahman 1991; Irwin 1995; Ottinger 2009; Wynne 1996). Relatedly, 
Novak et al. (2018) point out that members of the public are more likely 
to accept the solutions resulting from a research project when they are 
actively involved in the research and solution-seeking processes.

Challenges of CS

While an increasing engagement of the public in scientific research 
appears to be a win-win scenario, it also presents many challenges. The 
key concern expressed by researchers with regard to CS is problems with 
data quality and data integrity that could potentially undermine the 
validity of CS projects (Cornwell and Campbell 2011; Dickinson et al. 
2012; Riesch and Potter 2014). Although problems with data quality and 
data integrity can occur in any type of research, including federally 
funded science (Shamoo and Resnik 2009), scientists are concerned that 
volunteers without a research background may not have the necessary 
skills to collect, record, classify, or manage data properly. Scientists are 
also concerned that CS volunteers may fabricate, manipulate, or distort 

.
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data in order to meet deadlines or sway particular research outcomes 
(Resnik, Elliott, and Miller 2015) or use unreliable data collection and 
data analysis techniques, either because these techniques are less expen-
sive or because they are more likely to detect potential hazards (Ottinger 
2009).

Another concern about data that often arises in CS projects is how to 
make data collected by citizen scientists openly available to the pub-
lic without breaching data privacy and data confidentiality (English, 
Richardson, and Garzón-Galvis 2018). Many CS projects generate 
sensitive data, such as the precise global positioning system (GPS) coor-
dinates of a discrete location, data about a protected or vulnerable spe-
cies, private health data, or data enabling the identification of specific 
people or routines (Bowser-Livermore and Wiggins 2015). Sharing these 
data publicly can potentially harm the environment or the community 
whom citizen scientists intend to protect or serve. Related concerns may 
arise when CS project coordinators fail to adapt appropriate ethical stan-
dards involving research with human subjects or when they do not pro-
vide proper project oversight and may unintentionally expose participants 
to potential harm or unnecessary risks, for example, in participant-led 
health research or studies partaking in self-experimentation (Vayena 
and Tasioulas 2013).

Intellectual property issues also arise in some CS projects. Individual 
citizens or entire communities may claim ownership over the data they 
generated, especially if the project was time and effort intensive and 
resulted in a scientific publication (Riesch and Potter 2014). Relatedly, 
some communities may expect to have control over how the data they 
collected are shared and used, especially when such data concern tradi-
tional, “culturally embedded” information provided by the members of 
indigenous populations—for example, the information about local spe-
cies, ecology, climate, and traditional medicinal practices (Shiva 2016).

Other concerns about CS include:

• The lack of a meaningful research impact or learning opportunities for citi-
zen scientists when they are used simply as free workforce (Irwin 2001; 
Powell and Colin 2009).

• Inequality and exclusion that may take place when CS projects include vol-
unteers who already have necessary resources in terms of time and technol-
ogy but fail to engage members of underserved and marginalized 
communities (Nascimento et al. 2018).

• Barriers in access to computers, the Internet, and mobile phones or lack of 
technological skills in their use, any of which may prevent the members of 
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disadvantaged communities from engaging in CS projects (English, Rich-
ardson, and Garzón-Galvis 2018).

• Power imbalances that occur when community-based participatory research 
projects are systematically being unfunded or ignored by formal research 
bodies (Nascimento et al. 2018).

• Sociocultural barriers, bias, and mistrust that prevent some communities 
(e.g., low-income communities and communities of color) from participat-
ing in community-driven CS projects (Shavers, Lynch, and Burmeister 
2002; Wing et al. 2008).

• Conflicts of interest that may arise when individuals or groups use CS proj-
ects as an opportunity to advance their political objectives (Nature 2015).

• The potential for exploitation that occurs when researchers seek to mone-
tize or otherwise profit from the free labor contributed by citizen scientists 
without equitably sharing with them the benefits or rewards received from 
the research project (Riesch and Potter 2014).

• Insufficient coordination and lack of clear definitions of the roles and 
responsibilities across different CS governance levels (Nascimento et al. 
2018).

• Lack of comprehensive evaluation frameworks of CS projects and programs 
(Kieslinger et al. 2018).

To address these concerns and help guard against unintended negative 
consequences of CS, the European Citizen Science Association, in col-
laboration with an international community of CS researchers and practi-
tioners, developed the Ten Principles of Citizen Science, the document 
that defines the characteristics of high-quality CS projects.11 This docu-
ment, published in 2015, provides researchers, project leaders, and deci-
sion makers with a set of core principles that can help them with 
developing CS projects. Currently available in 31 languages, the Ten Prin-
ciples can also be used as a framework for comparing and assessing new 
or existing CS initiatives around the world.

Types of CS Projects

CS engages volunteers in a wide variety of projects, predominantly in 
the natural and environmental sciences, including projects on invasive 
species, habitat assessment, climate change, ecological restoration, and air 
and water quality improvement (Cohn 2008; Cooper et al. 2007; Silver-
town 2009; Tauginienė et al. 2020). CS also increasingly engages volun-
teers in the social sciences, geography, epidemiology, and humanities 
(Kullenberg and Kasperowski 2016; Tauginienė et al. 2020). The number 
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of CS project participants can range from a single person or a few individ-
uals gathering local research data to thousands of volunteers participating 
in a large-scale national or international research project. Typically, citizen 
scientists work on a project alongside and under the direction of profes-
sional scientists or scientific organizations and contribute to that project in 
various ways, such as formulating research questions, collecting and pro-
cessing data, conducting scientific experiments, and developing low-cost 
technologies and applications. Volunteers are involved in CS projects not 
as “subjects” of the research, but as participants, although the level of their 
participation depends on the nature of the project and can be either pas-
sive or active (Holdren 2015). Some CS projects relate to participants’ hob-
bies such as bird watching and stargazing, while others focus on addressing 
specific societal needs related to health risks or environmental threats 
(Sauermann and Franzoni 2015). The goals of CS projects vary and can 
include enlisting the public in research activities for which professional 
scientists may not have the time or resources to pursue (Silvertown 2009), 
enhancing public understanding of science and developing scientific liter-
acy (Bonney et al. 2009; Bonney et al. 2016), and engaging concerned 
communities in research and decision-making around local issues 
(Kullenberg 2015; Ottinger 2009). Incentives for participation in CS proj-
ects vary also and may include intellectual curiosity, educational goals, 
social and environmental justice, and socialization with like-minded peo-
ple (Bowser et al. 2020; Jennett et al. 2016; Rotman et al. 2012).

CS projects have been classified in various ways: by disciplinary field 
(e.g., astronomy and ornithology), duration of participation (e.g., one-time 
activity or multiple activities over a long period of time), type of participa-
tion (e.g., in-person, online, and hybrid), and mode of communication 
(e.g., in-person, telephone, social media, and in writing) (National Acad-
emies of Sciences, Engineering, and Medicine 2018).

Bonney et al. (2009) group CS projects into three types—contributory, 
collaborative, and co-created—based on the level of public involvement 
in the research process. In contributory projects, participants simply col-
lect data for a scientific study, although they may sometimes help analyze 
the data and disseminate research results. An example of a contributory 
project is FeederWatch,12 a project conducted by the Cornell Lab of Orni-
thology, for which participants identify and count the birds that visit their 
backyard feeders during winter. In collaborative projects, participants 
assist with the analysis and interpretation of data and sometimes are also 
involved in the dissemination of research results. An example of the col-
laborative project is the Invasive Plant Atlas of New England (IPANE),13 
which involves the public in identifying and mapping invasive plants. 
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Co-created CS projects are initiated, designed, and conducted almost 
entirely by community groups in order to address the concerns of a par-
ticular community. In co-created CS projects, participants are involved in 
all stages of a scientific study, which may be conducted largely or totally 
independently of professional scientists. Examples of co-created projects 
are the projects conducted by ReClam the Bay (RCTB),14 a nonprofit envi-
ronmental organization, which engages volunteers in monitoring the 
water quality and restoring shellfish in the Barnegat Bay watershed in 
New Jersey.

Wiggins and Crowston (2011) categorize CS projects into five types—
action-oriented, conservation, investigation, virtual, and educational. 
Action-oriented projects employ participatory action research methods to 
address local concerns, such as the project initiated by Sherman’s Creek 
Conservation Association (SCCA)15 to improve water quality in Sherman’s 
Creek watershed in Perry County, Pennsylvania. Conservation projects 
are primarily focused on natural resource management issues, for exam-
ple, the survey-based marine debris project aimed at identifying the dis-
tribution and type of beach litter in Monterey Bay in California (Rosevelt 
et al. 2013). Investigation projects focus on research goals requiring data 
collection from a specific physical environment. An example is the Snowt-
weets project,16 initiated by the University of Waterloo in Canada, which 
aims to measure the snow depth in various locations around the world. 
Virtual projects are entirely web-based, such as Project Implicit,17 which 
invites participants to examine their hidden bias via online sessions. In 
educational projects, the primary goals are learning and educational out-
reach, such as the Fossil Finders project,18 where participants learn about 
Devonian fossils.

Haklay (2013) classifies Internet-based CS projects (dubbed by Grey 
[2011] “citizen cyberscience”) into three categories: volunteered comput-
ing, volunteered thinking, and participatory sensing. In volunteered com-
puting projects, large numbers of participants across the globe utilize the 
processing power of personal computers and the Internet to receive and 
send data. An example of a volunteered computing project is the SETI@
home project,19 which uses Internet-connected computers to search for 
extraterrestrial intelligence. In volunteered thinking projects, participants 
are trained to perform a particular task online. For example, in the 
Stardust@home project,20 participants are trained to use the virtual 
microscope to identify traces of intercellular dust. In participatory sens-
ing projects, participants use their mobile phones or other data-recording 
devices to collect environmental data—for example, in the NoiseTube 
project,21 which monitors noise pollution.
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The use of digital games for collecting research data, classifying 
images, and solving scientific problems is perhaps the most recent CS 
phenomenon. Volunteers can play CS-based digital games either inde-
pendently or as part of a team. Typically, they are not required to have 
prior scientific knowledge, although some background knowledge in a 
game-relevant field can be beneficial (Ponti et al. 2018). One of the earli-
est CS-based digital games is Foldit,22 developed by the Center of Game 
Science at the University of Washington in 2008. Foldit is a puzzle-based 
video game that uses “crowd intelligence” to predict protein molecule 
structure, a process that can aid scientists in preventing or treating 
important diseases, as well as in discovering new proteins, which can 
help in converting plants to fuel. Another example of a CS-based digital 
game is Eyewire,23 a puzzle game from Sebastian Seung’s lab at Princeton 
University, in which players are asked to identify connected regions in 
3D-transformed functional magnetic resonance imaging (fMRI) images. 
Data produced by Eyewire allow researchers to understand how the 
human retina processes visual information and that, in turn, can help 
ophthalmologists improve blindness therapies and develop retinal 
prostheses.

Another, currently marginal, enabler of citizen engagement in sci-
ence is do-it-yourself (DIY) science. Nascimento, Pereira, and Ghezzi 
(2014, 30) describe a DIY scientist as a person who “tinkers, hacks, 
fixes, recreates and assembles objects and systems in creative and unex-
pected directions, usually using open source tools and adhering to open 
paradigms to share knowledge and outputs with others.” While DIY sci-
ence projects primarily include amateurs and hobbyists, these projects 
also increasingly involve professional scientists who conduct research 
outside their institutional or laboratory settings, such as in their homes, 
Makerspaces, Techshops, Hackerspaces, and other informal locations 
(Novak et al. 2018).

Notes
 1. See OED’s “New Words List June 2014” at: https://web.archive.org 

/web/20160509083230/http://public.oed.com/the-oed-today/recent-updates-to 
-the-oed/previous%20updates/june-2014-update/new-words-list-june-2014#new 
_sub_entries.

 2. Christmas Bird Count (https://www.audubon.org/conservation/science 
/christmas-bird-count).

 3. UCL ExCiteS (https://www.geog.ucl.ac.uk/research/research-centres/excites).

https://web.archive.org/web/20160509083230/http://public.oed.com/the-oed-today/recent-updates-to-the-oed/previous%20updates/june-2014-update/new-words-list-june-2014#new_sub_entries
https://web.archive.org/web/20160509083230/http://public.oed.com/the-oed-today/recent-updates-to-the-oed/previous%20updates/june-2014-update/new-words-list-june-2014#new_sub_entries
https://web.archive.org/web/20160509083230/http://public.oed.com/the-oed-today/recent-updates-to-the-oed/previous%20updates/june-2014-update/new-words-list-june-2014#new_sub_entries
https://web.archive.org/web/20160509083230/http://public.oed.com/the-oed-today/recent-updates-to-the-oed/previous%20updates/june-2014-update/new-words-list-june-2014#new_sub_entries
https://www.audubon.org/conservation/science/christmas-bird-count
https://www.audubon.org/conservation/science/christmas-bird-count
https://www.geog.ucl.ac.uk/research/research-centres/excites
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 4. See ExCiteS Software at: https://www.geog.ucl.ac.uk/research/research 
-centres/excites/software.

 5. CitizenScience.gov (https://www.citizenscience.gov).
 6. European Citizen Science Association (https://ecsa.citizen-science.net).
 7. Australian Citizen Science Association (https://citizenscience.org.au).
 8. Citizen Science Association (https://www.citizenscience.org).
 9. The Citizen Science Global Partnership (http://citizenscienceglobal 

.org).
10. Horizon 2020 (https://ec.europa.eu/programmes/horizon2020/en).
11. This document is available at: https://zenodo.org/record/5127534#.Ya9 

-7y2ZMnV.
12. FeederWatch (https://feederwatch.org).
13. Invasive Plant Atlas of New England (IPANE) (https://ipane.org).
14. ReClam the Bay (RCTB) (https://reclamthebay.org).
15. Sherman’s Creek Conservation Association (https://www.facebook.com 

/ShermansCreekConservationAssociation).
16. Snowtweets (http://snowtweets.uwaterloo.ca).
17. Project Implicit (https://implicit.harvard.edu/implicit/research).
18. Fossil Finders (https://www.fossilfinders.org).
19. SETI@home (https://setiathome.berkeley.edu).
20. Stardust@home (https://stardustathome.ssl.berkeley.edu).
21. NoiseTube (http://www.noisetube.net).
22. Foldit (http://www.Fold.it).
23. Eyewire (https://eyewire.org).

Suggested Resources
Citizen Science Association (CSA)
https://www.citizenscience.org
A U.S.-based but globally open association whose mission is to “[advance] 
knowledge through research and monitoring done by, for, and with members of 
the public.” CSA holds biennial conferences; conducts skills-based webinars; 
forms field-building working groups; maintains a discussion listserv; and pub-
lishes monthly newsletters and an open access, peer-reviewed online journal, 
Citizen Science: Theory and Practice.

CitizenScience.gov
https://www.citizenscience.gov
An official U.S. government portal that provides access to a searchable catalog of 
federally supported CS projects, a toolkit for assisting practitioners with design-
ing and managing CS projects, and a gateway to a large community of CS 
practitioners.

https://www.geog.ucl.ac.uk/research/research-centres/excites/software
https://www.geog.ucl.ac.uk/research/research-centres/excites/software
https://www.citizenscience.gov
https://ecsa.citizen-science.net
https://citizenscience.org.au
https://www.citizenscience.org
http://citizenscienceglobal.org
http://citizenscienceglobal.org
https://ec.europa.eu/programmes/horizon2020/en
https://zenodo.org/record/5127534#.Ya9-7y2ZMnV
https://zenodo.org/record/5127534#.Ya9-7y2ZMnV
https://feederwatch.org
https://ipane.org
https://reclamthebay.org
https://www.facebook.com/ShermansCreekConservationAssociation
https://www.facebook.com/ShermansCreekConservationAssociation
http://snowtweets.uwaterloo.ca
https://implicit.harvard.edu/implicit/research
https://www.fossilfinders.org
https://setiathome.berkeley.edu
https://stardustathome.ssl.berkeley.edu
http://www.noisetube.net
http://www.Fold.it
https://eyewire.org
https://www.citizenscience.org
https://www.citizenscience.gov
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Citizen Science: Theory and Practice
https://theoryandpractice.citizenscienceassociation.org
An open access peer-reviewed online journal published by Ubiquity Press on 
behalf of the Citizen Science Association. Provides a venue for CS researchers 
and practitioners around the world for sharing best practices in designing, 
implementing, leading, assessing, and sustaining CS projects.

SciStarter
https://scistarter.org
A U.S.-based directory of CS projects and related activities and an online CS hub 
that helps users find, join, track, and contribute to hundreds of research projects 
and events.

Zooniverse
https://www.zooniverse.org
The world’s largest online platform for CS research across a wide range of disci-
plinary fields hosted and operated by the Citizen Science Alliance and spon-
sored by several federal government organizations, including the National 
Science Foundation (NSF) and the National Aeronautics and Space Administra-
tion (NASA). Includes Project Builder, an online tool for creating CS projects.

https://theoryandpractice.citizenscienceassociation.org
https://scistarter.org
https://www.zooniverse.org


CHAPTER EIGHT

The Many Paths to Openness
Expanding the Sphere 

of Open Scholarship

Crossing boundaries is a defining characteristic of our age.
—Julie Thompson Klein (1996, 1)

Although the move toward openness in scholarship has found the most 
resonance in the six paradigms discussed in previous chapters, it has also 
been manifested by the emergence of other approaches to conducting 
research “in the open.” These approaches are no longer restricted to tradi-
tional scholarly communication mechanisms but are present at nearly 
every stage of knowledge production and knowledge distribution—from 
idea creation to measuring the impact of research results. Some of these 
approaches have already gained traction within the scholarly community, 
others have received less attention from scholars, and yet others have 
been subject to debate.

Open Peer Review

Peer review is still the most commonly used approach for quality vali-
dation in academia, even though it has been criticized for being “inher-
ently conservative” (Holbrook 2010) and not necessarily determining the 
true merit of a work (Hames 2007; Rowland 2002). Peer review is a pro-
cess in which two or more experts from the same or related field of study 
(referred to as “peers”) apply stringent criteria in evaluating the quality of 
manuscripts submitted for publication in a journal or other scholarly 
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publication (e.g., an anthology or encyclopedia). The goal of peer review is 
to determine whether the submitted manuscripts are within the publica-
tion’s scope, meet the research standards established for a given disci-
pline, and are meritorious enough to deserve publication. In some cases, 
peer review is also used in the review of applications for tenure, promo-
tion, and fellowship; in evaluating the work performance of individual 
faculty members; and in assessing strengths and weaknesses of specific 
academic departments or entire institutions in comparison to other 
departments or institutions. Since the middle of the twentieth century, 
peer review has also been widely employed in the evaluation of grant pro-
posals (Holbrook 2010; Spier 2002).

A traditional peer review model operates in an anonymous, or blind, 
fashion. In single-blind peer review, the identities of the reviewers are 
concealed from the reviewee. In double-blind peer review, the identity of 
the reviewee is concealed from the reviewers as well. In triple-blind peer 
review, the identities of all parties involved in the review process are con-
cealed from each other, including the reviewees, the reviewers, and the 
handling editor(s). Many people believe that such reciprocal anonymity 
reduces bias in the evaluation process, encourages unfiltered criticism, 
protects reviewers from potential retaliation, and ensures an overall 
objective review focused on research itself rather than being directed for 
or against the researcher.

Unlike the blind model of traditional peer review, open peer review 
(OPR) does not “mask” (McCormack 2009) the identities of authors or 
reviewers. In the broadest sense, OPR is a process in which the names, 
affiliations, and credentials of both reviewers and reviewees are disclosed 
to one another and sometimes to the community at large.

Although the discussions about “opening up” the peer review process 
can be traced back to the 1980s (McGiffert 1988), there is still no agree-
ment upon the exact definition of OPR or a standardized model for its 
implementation. OPR is used as an umbrella term for a variety of overlap-
ping, and sometimes contradicting, approaches for conducting peer 
review “in the open.” In most cases, OPR refers to the process of peer 
review in which the identities of both reviewee and reviewers are dis-
closed to each other. In other cases, it refers to the practice of publishing 
reviewer reports alongside journal articles. Yet in other cases, OPR 
describes the crowdsourced model in which the publisher invites post-
publication comments and ratings from the experts in relevant fields or 
even from any reader. OPR may also refer to a hybrid peer review process, 
which employs various combinations of the previously mentioned 
models.
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Among the earliest adopters of OPR were the two open access journals: 
Journal for Interactive Media in Education, launched in 1996 by the Open 
University (United Kingdom), and Atmospheric Chemistry and Physics, 
launched in 2001 by the European Geosciences Union (Ford 2013; Pöschl 
and Koop 2008). Among other open access publishers who have been 
offering either optional or mandatory versions of OPR are BioMed Cen-
tral,1 Public Library of Science (PLoS),2 Frontiers,3 and PeerJ.4 By far, one 
of the most prominent players in the OPR initiative is F1000Research,5 an 
open access publishing and OPR platform for scientists and clinicians. 
F1000Research offers a fully transparent peer review in which any reader 
can see reviewer names and all the peer review reports and comments.

A small number of commercial publishers have also experimented 
with OPR, adopting different levels of transparency. For example, Nature 
has conducted several OPR trials for its journals since 2007 (Wolfram 
et al. 2020). In 2018, Wiley, in collaboration with Clarivate Analytics, 
launched its first OPR journal Clinical Genetics as part of its Transparent 
Peer Review pilot project and added 39 more journals to this pilot by the 
end of 2019 (Graf 2019).

At present, there is little consensus among scholars and publishers 
alike about whether OPR is significantly superior to the traditional blind 
peer review. Most arguments for OPR are ethical in nature, in line with 
the concept of openness in scholarship, advocating for social justice, 
transparency, and collaboration as the main principles. Proponents of 
OPR posit that it is unfair to expose scholars to the judgment of those 
who hide behind the “mask” of anonymity and whom the authors cannot 
hold accountable for hostile, erroneous, or unfair comments. They argue 
that by “unmasking” the identities of authors and reviewers, OPR helps 
scholars attain greater justice and fairness in scholarly publishing. As 
Smith (1999, 4) puts it, “a court with an unidentified judge makes us 
think immediately of totalitarian states and the world of Franz Kafka.”

Other arguments for OPR are more pragmatic. They are based on a 
belief that the abolishment of anonymity in peer review improves the 
quality of reviews, enables an easier detection of scholarly misconduct, 
exposes potential conflicts of interest, and results in an overall greater 
responsibility and accountability on behalf of both authors and reviewers 
(Boldt 2011; Bornmann et al. 2011; Maharg and Nigel 2007; Perakakis 
et al. 2010; Prug 2010). Some scholars claim that open, robust discussions 
between authors and reviewers (as well as between authors and readers in 
case of the crowdsourced review model) help generate, refine, and dis-
seminate new ideas and strengthen communities of practice (Ford 2013). 
OPR is also believed to help reviewers receive academic credit for their 
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often “invisible labor” (Boldt 2011), make review reports more “construc-
tive and civil” (Bernstein, Rachel 2015), mitigate reviewers’ “unnecessar-
ily vitriolic comments” enabled by anonymity (Clobridge 2016), and 
“flatten the hierarchy” of traditional peer review, in which senior academ-
ics tend to review the work of junior scholars (Maharg and Nigel 2007).

Although some people find the benefits of OPR compelling, others are 
concerned about the potential negative consequences associated with the 
abolished reviewer anonymity. Some of these concerns cited widely in the 
literature include:

• Difficulty finding reviewers who feel comfortable with self-identification

• Increased likelihood of cautious, bland reviews due to the reviewers’ reluc-
tance to criticize the work of influential scholars, colleagues, or more senior 
academics

• Potential of pleasing authors with a previous track record, with the expecta-
tion of reciprocated favors over time

• Greater likelihood of gender bias or bias based on nationality, race, and 
institutional affiliation as a consequence of author and reviewer 
identification

• In case of crowdsourced reviews, problematic validity of comments due to 
the questionable expertise of reviewers

Due to the absence of a consensual view on whether OPR surpasses the 
traditional research validation processes, a number of journals employing 
OPR in their day-to-day practices still constitute a small percentage of the 
overall number of scholarly journals. A recent study by Wolfram et al. 
(2020) identified 617 journals, primarily in the medical and natural sci-
ences, which employed some form of OPR by the end of 2019. The same 
study revealed that 81% of these journals have been produced by only five 
publishers: BioMed Central, Frontiers, Kowsar, Multidisciplinary Digital 
Publishing Institute (MDPI), and SCIENCEDOMAIN International (SDI).

Invisible Colleges

The term “invisible colleges” refers to informal communication net-
works of scholars who belong to the same field of study or share research 
interests. The concept of invisible colleges originated in the seventeenth 
century in the Royal Society of London, where invisible colleges served as 
an influential channel of scholarly information exchange that took place 
outside an academic institution (Crane 1972). In the past, activities of 
invisible colleges consisted of unofficial reviews of scholarly manuscripts 
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(typically by the means of marginal note-taking) and personal meetings 
of scholars who gathered together to discuss research topics or wit-
ness experiments (Ibid.). Because some of these meetings took place in 
London’s coffeehouses, they became known as “penny universities,” as 
one penny was the price of a cup of coffee (Ellis 1956).

Nowadays, the concept of invisible colleges has taken on a new dimen-
sion. The activities of today’s invisible colleges take place predominantly 
through social networking sites6 and include commenting, bookmarking, 
recommending, blogging, and microblogging. Because the new model of 
invisible colleges utilizes social media platforms as a means of scholarly 
exchange, it has also been referred to as social scholarship. Cohen (2007) 
defined social scholarship as “the practice [. . .] in which the use of social 
tools is an integral part of the research and publishing process . . . [and 
which is characterized by] openness, conversation, collaboration, access, 
sharing and transparent revision.”

Twitter,7 in particular, has emerged in recent decades as one of the 
most popular social media outlets for scholars (Van Noorden 2014). The 
brevity of tweets allows scholars to go through a vast amount of informa-
tion at a glance and filter posts to match their research interests. Twitter 
also includes the capacity to follow discussions on research-related topics, 
share and comment upon preprints and published articles, and live-tweet 
from conferences and workshops. Furthermore, Twitter helps gauge 
research impact and public attention based on the number of “tweeta-
tions” (journal citations in tweets) (Eysenbach 2011) and that, in turn, 
may even predict citation rates of published research (Chan et al. 2018; 
Eysenbach 2011; Peoples et al. 2016).

Among other popular social networking sites used by scholars are 
ResearchGate, Academia.edu, Mendeley, and LinkedIn. ResearchGate8 is 
a European for-profit social networking site, which is primarily oriented 
toward the science, technology, and medical fields (Manca 2018; Ortega 
2015; Thelwall and Kousha 2017). The users of ResearchGate can publi-
cize their scholarly outputs, upload and make freely available the full text 
of their papers (infringing, in some cases, on publishers’ copyright poli-
cies [Jamali 2017]), collect altmetrics data surrounding the usage of their 
work, create profile pages, and connect with their peers.

Academia.edu9 is a U.S.-based social networking site for scholars, 
dubbed the “Facebook for academics.” Academia.edu has a substantial 
overlap in functionality with ResearchGate, although it targets scholars in 
the social sciences, arts, and humanities as its primary audience (Manca 
2018; Thelwall and Kousha 2014). Academia.edu users can create a profile 
page describing their research interests and work in progress, upload 
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their papers, gather usage data to measure research impact of their work, 
and use social networking features to communicate with other scholars.

Mendeley10 is a company based in London, United Kingdom, and cur-
rently owned by Elsevier. Although Mendeley focuses primarily on help-
ing scholars manage their references rather than on publicizing their own 
research, it does include a social networking component. For example, 
Mendeley users can create a research profile, start or join a public or pri-
vate group, and find scholars with similar interests via public groups.

LinkedIn11 is a private company, currently headquartered in Califor-
nia, United States. It provides a social media platform used primarily by 
job seekers and employers. LinkedIn aims to connect people through pro-
fessional relationships, especially through indirect “connections” that 
may include the user’s past and present colleagues, as well as prospective 
employers. While LinkedIn does not provide academic-oriented services 
per se, it offers scholars an option to include a list of publications in their 
profile; create “connections” to other scholars; “endorse” each other’s pro-
fessional skills; form interest groups; share posts within their network; 
and write, edit, and publish articles through the LinkedIn Publishing 
platform.

Ample literature has been written about the benefits (as well as the 
risks) of social networking sites for scholars.12 The benefits for scholars 
include:

• Helping scholars stay abreast of new publications, research news, grant 
opportunities, project calls, events, and relevant science policies

• Enabling greater visibility of individual scholars and their scholarship

• Facilitating rapid exchange of ideas among researchers

• Encouraging discussions and experimentation

• Allowing researchers to connect with potential collaborators and people 
with similar research interests and ideas

• Helping gain insights about someone’s personality based on their social 
media activities

Despite these benefits, some scholars are reluctant to engage in social 
media activities and even consider the use of social networking sites to be 
risky. Some researchers believe that social media activities do not meet 
the high standard of scholarship and can potentially harm their academic 
image or create tension between casual socializing and professional com-
munication (Veletsianos and Kimmons 2013). Others believe that the pre-
mature release of new ideas and findings on social media platforms can 
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be dangerous, as it might negatively impact the research community and 
the public at large (Sherbino et al. 2015). Some are concerned about the 
potentially low quality or inappropriateness of content posted on social 
media sites and the opportunity for manipulating social media interac-
tions such as recruiting friends or students to tweet, like, or save particu-
lar publications or otherwise “buying” social media follows and likes 
(Priem 2013; Sherbino et al. 2015). Yet others are challenged by the sheer 
amount of information available through social networking sites, the 
speed and dynamic culture of social media, and the time and effort 
required for social media activities such as following, commenting, and 
writing “concise, smart, and interesting posts” (Jaring and Bäck 2017).

A significant variation exists in how researchers in different disciplines 
participate in social media activities. Ortega (2015) found that researchers 
in the biomedical and technological fields connect with other researchers 
through social media less frequently than researchers in the social sci-
ences. In the rapidly developing biomedical and technological fields, 
where patents, tenure, and promotion often depend on who is the first to 
publish research findings, there is significant fear that new ideas can be 
“stolen” and published by a competitor (Waldrop 2008; Weller 2011). For 
social scientists, the use of social networking sites has been less contro-
versial (Ortega 2015). This is particularly true with regard to researchers 
conducting sociological and behavioral studies, for whom social network-
ing sites allow one to analyze user-generated information; recruit poten-
tial participants for their studies; and collect research data on how 
different people and social groups interact, feel, and reason in different 
settings (Garaizar et al. 2012).

Even though the scholars’ attitude toward the use of social networking 
sites varies, these sites still serve as an important source of information 
for many researchers. They also provide opportunities for greater open-
ness and transparency in scholarly communication practices than if they 
took place in a more formal setting or were considered traditional aca-
demic metrics for career advancement (Martin 2014).

Altmetrics

Citations in peer-reviewed journals referencing other articles have tra-
ditionally been used as core indicators for assessing the scholarly impact 
of those articles. According to Merton’s normative theory, citations repre-
sent an intellectual or cognitive influence of the cited author on the 
author(s) of another publication (Merton 1973). Articles that are cited are 
considered to have greater impact than those articles that are not cited 
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(Meho 2007; Nicolaisen 2007; Smith 1981; Van Raan 2004). In the words 
of Blaise Cronin (1981, 16), citations are “frozen footprints in the land-
scape of scholarly achievement [. . .] which bear witness of the passage of 
ideas.”

In recent decades, citation impact indicators have increasingly been 
used for evaluating the performance of individual researchers, academic 
departments, institutions, and research proposals (Cabezas-Clavijo et al. 
2013; Moed 2016). Examples of commonly used citation impact indica-
tors are the Hirsch Index (or the h-index), which evaluates the cumulative 
impact of an author’s research productivity, and the journal impact factor, 
which measures a journal’s average number of citations per article. While 
citations provide insight into the merit of individual publications, the 
validity of citations as a true measure of research impact has been debated 
for the following reasons:

• Citations may take several years to accrue, and thus they fail to demonstrate 
the impact of more recent research (Aksnes, Langfeldt, and Wouters 2019).

• Citations primarily measure impact on the scholarly community and do not 
reflect a larger societal impact of published research (Bornmann 2015).

• Influential papers published in journals with low impact factors or journals 
with a small circulation might remain uncited (Martin 2014).

• Not every publication that is cited has been read (Haustein 2014).

• Not every publication that is used has been cited, especially when a large 
number of publications exists on a topic (Camacho-Miñano and Núñez-
Nickel 2009; MacRoberts and MacRoberts 2010).

• Incorrect citing is not uncommon (Broadus 1983; Eichorn and Yankauer 
1987; Evans, Nadjari, and Burchell 1990).

• Scholars cite publications for reasons that are not always related to acknowl-
edging intellectual influence of another author (Bornmann 2015; Bornmann 
and Daniel 2008; Simkin and Roychowdhury 2003).

Moreover, citation-based metrics can vary depending on the biblio-
graphic database that was used to calculate them. Finally, publications 
that are available only in subscription-based databases and therefore dif-
ficult to obtain by nonsubscribers might receive fewer citations.

Overstressing the importance of citation indicators in research impact 
assessment has resulted in such problems as excessive self-citation to 
boost one’s reputation, especially when evaluations affect research 
funding, tenure, and promotion (Van Noorden and Chawla 2019), and 
extraneous citation of important authors to increase the value of one’s 
own papers (Bornmann 2015). Citation-based metrics have also been 



The Many Paths to Openness 131

criticized for being based on “hidden data” and thus incorrectly evaluat-
ing the impact of individual articles or their authors (Eysenbach 2011; 
PLoS Medicine Editors 2006; Rossner, Van Epps, and Hill 2007).13

Although the need for more immediate, inclusive, and transparent 
metrics has been discussed in the literature since the 1980s,14 the idea of 
altmetrics (short for alternative metrics)15 as a new approach to measuring 
scholarly impact was introduced only in late 2010. The coining of the 
term “altmetrics” is attributed to Jason Priem, a cofounder of ImpactStory 
and a coauthor of the Altmetrics Manifesto (Priem et al. 2010). Priem 
used the word “altmetrics” for the first time in his 2010 tweet to differen-
tiate these new metrics from other citation-based indicators. He wrote: “I 
like the term #articlelevelmetrics, but it fails to imply *diversity* of mea-
sures. Lately, I’m liking #altmetrics” (Priem @jasonpriem 2010). A spe-
cific definition of altmetrics, however, is still missing due to high 
heterogeneity in altmetrics and their lack of a conceptual foundation 
(Haustein 2016). At present, the word is used as an umbrella term for 
alternative ways of tracing, recording, and measuring how the diverse 
forms of scholarship are shared, discussed, and used across the social 
web. Even though this term suggests that altmetrics provide an alternative 
to the established citation-based metrics, in practice, altmetrics serve as a 
complementary indicator of impact, not the replacement of citation-based 
metrics.16

The goal of altmetrics is threefold: 1) to serve as an information-seek-
ing aid to help scholars filter and navigate the increasingly overwhelming 
volume of scholarly works published each year; 2) to draw scholars’ atten-
tion to works that have attracted the most mentions and comments on the 
social web; and 3) to provide insight into how these works impact the 
scholarly community and the public. To accomplish this goal, altmetrics 
trace, count, and analyze in near real time (typically with the help of pub-
lic application programming interfaces [APIs]) the “digital traces” left by 
users of scholarly works. Examples of such “digital traces” include tweets; 
readership counts; mentions in blog posts; discussions in wikis; and likes, 
shares, ratings, and recommendations on social networking sites. “Digital 
traces” may also include full-text views and downloads of scholarly works, 
although these indicators of impact had been available long before the 
idea of altmetrics was introduced.

The social media platforms used by altmetrics for collecting data 
include social networking sites (e.g., ResearchGate and Academia.edu), 
blogging (e.g., ResearchBlogging and WordPress), microblogging (e.g., 
Twitter), social data sharing (e.g., GitHub and figshare), wikis (e.g., Wiki-
pedia), reviewing and rating platforms (e.g., F1000Prime), and reference 
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management sites (e.g., Mendeley). In addition to tracing the impact of 
scholarly works, altmetrics track teaching and service activities, such as 
the impact of reading lists and course packs or attendance at massive 
online open courses (MOOCs) (Rodgers and Barbrow 2013; Taylor 2013a). 
Altmetrics have also found applications in practical fields by providing 
insights that aid in the interpretation of data. For example, the analysis of 
H1N1 pandemic–related tweets on Twitter helped health authorities 
become aware of and respond to concerns raised by the public (Chew and 
Eysenbach 2010). As the Altmetrics Manifesto maintains, “Altmetrics 
expand our view of what impact looks like, but also of what’s making the 
impact. This matters because expressions of scholarship are becoming 
more diverse” (Priem et al. 2010).

In recent years, altmetrics have grown significantly in their use and 
recognition within the scholarly community (Konkiel 2020). Some schol-
ars have already been embedding altmetrics data in their curriculum 
vitae (Piwowar and Priem 2013) and research proposals (Piwowar 
2013).17 The rise of altmetrics can be attributed to the following key fac-
tors: 1) the diversification of scholarly products beyond publications; 
2) the need for a more comprehensive picture of the reach and impact of 
scholarly work in the online environment; 3) the growth of social media 
and its uptake by scholars as a platform for sharing ideas and communi-
cating information; and 4) the introduction of new criteria for evaluating 
grant proposals requiring applicants to demonstrate a broader impact of 
proposed research beyond the scholarly community (Martin 2017).

The most obvious benefits of altmetrics for scholars include:

• Timeliness (altmetrics are collected at a much faster speed than citation-based 
metrics and allow researchers to see the impact of the most recent work)

• Diversity (altmetrics track and count a great variety of research outputs, not 
just publications)

• Openness (the majority of altmetrics data is transparent and openly avail-
able to anyone)

• Breadth (altmetrics measure impact of research on academic and nonaca-
demic audiences)

• Convenience (altmetrics can help scholars gain information about the 
importance and relevance of papers before actually reading them)

Even though altmetrics add a new dimension to measuring scholarly 
impact, scholars question the effectiveness of altmetrics indicators when 
used for evaluating research quality (Bornmann and Haunschild 2018; 
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Nuzzolese et al. 2019; Thelwall et al. 2013). Cronin (2013, 1523) writes: 
“Neither Twitter mentions nor Facebook ‘likes’ are, for now at any rate, 
accepted currencies in the academic marketplace; you are not going to get 
promoted for having been liked a lot, though it may well boost your ego.” 
In a similar vein, Haustein (2016, 420) asserts that “social media activity 
does not equal social impact.” Some scholars are also concerned about the 
credibility of altmetrics indicators, given that high altmetrics scores can 
be easily generated through multiple or fake accounts, automated paper 
downloads, or “robot tweeting” through automated Twitter accounts 
(Cheung 2013; Darling et al. 2013; Liu and Adie 2013; Thelwall et al. 
2013).

Other concerns about altmetrics include:

• Data quality issues that can occur at the level of data providers, data aggre-
gators, and users (Haustein 2016)

• Difficulty replicating and sustaining altmetrics data if data providers disap-
pear, become obsolete, or change their services (Bornmann 2014; Haustein 
2016; Haustein et al. 2014; Thelwall, et al. 2013)

• Accessibility issues with some APIs and heavy restrictions on the amount of 
data that can be collected per day (Erdt et al. 2016; Konkiel 2020)

• Difficulty contextualizing and assessing the real value of usage, as it can 
range from a simple click on the link to view a work to extensive discussion 
of that work (Bornmann 2015; Konkiel 2020)

• Commercialization of altmetrics services that are primarily in the hands of 
for-profit companies (Bornmann 2014; Haustein 2016)

• Ensuring that altmetrics data and data sources remain open for collection, 
analysis, and integration into altmetrics services (Konkiel 2020)

While altmetrics are making indelible contribution to openness in 
scholarship, there is still no conclusive evidence that answers the ques-
tion whether altmetrics indicators properly reflect research impact of 
scholarly works (Bornmann and Haunschild 2018; Konkiel 2020) or 
whether these indicators are “just empty buzz” (Priem et al. 2010). 
According to Priem et al. (2010), to answer this question, scholarly “[w]ork 
should correlate between altmetrics and existing measures, predict 
citations from altmetrics, and compare altmetrics with expert evaluation.” 
In other words, altmetrics “could be employed side-by-side with 
citations—one tracking formal, acknowledged influence, and [the other] 
tracking the unintentional and informal ‘scientific street cred’” (Priem, 
Piwowar, and Hemminger 2012).
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Online Author Identifiers18

Name ambiguity is a complex problem that affects all of the stakehold-
ers involved in the creation, management, and distribution of scholarly 
content, including authors, research funders, publishers, libraries, univer-
sities, and scholarly societies. Name ambiguity makes it difficult to track 
all the publications by a specific author, determine the author of a particu-
lar document, or distinguish one author from another—all of which are 
crucial tasks for mining authorship data for citation-based impact analysis, 
obtaining research funding, evaluating faculty for promotion and tenure, 
and other related activities. The need for an accurate author identification 
mechanism (“the DOIs for authors,” in the words of Harrison and Harri-
son [2016]) has become particularly challenging in recent decades due to a 
tremendous growth of research productivity across the world and, as the 
direct consequence of this growth, the increased volume of published 
scholarly works available both in print and online.

Name ambiguity occurs for several reasons, including:

• Identical names of multiple authors (e.g., John Smith)

• Inconsistent name formats that vary from one publication to another (e.g., 
the author’s middle initial may be included or omitted)

• Author name change (e.g., through marriage)

• Variable spellings of non-Roman names (e.g., the names from the Cyrillic or 
Chinese alphabet)19

• Cultural differences in the order of first and last names

• Compound or hyphenated author names

The early efforts to develop a mechanism that can be used to distin-
guish a particular author from all other authors go back to the 1940s, 
when the American Mathematical Society attempted to identify all authors 
of works listed in the Mathematical Reviews Database (Fenner 2011). 
Since then, a number of author identification services have emerged, some 
of which are proprietary and some of which are open. Proprietary author 
identification services only function for publications indexed in the data-
bases owned by the specific publisher, and that makes author search 
unavailable to nonsubscribers. Examples include Elsevier’s Scopus Author 
Identifier, which is automatically assigned to all authors indexed in Sco-
pus, and ResearcherID offered by Clarivate Analytics’ Web of Science 
database. In open author identification services, the collected author data 
can be freely accessed, used, and reused by anyone. Examples include 
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Google Scholar Profiles and ORCID (Open Researcher & Contributor ID). 
Some open author identification services are discipline-specific, for exam-
ple, RePEc Author Service for researchers in economics. Others are lim-
ited to a particular country, for example, Digital Author Identification 
(DAI) in the Netherlands. Most of these services are self-curated, although 
they might contain some automated components. Authors can register for 
an author identifier and either create their author profiles or verify their 
author profiles automated by the service provider. Although the majority 
of author profiles are limited to the lists of scholarly publications, some 
author identification services have a broader scope. For example, the 
International Standard Name Identifier (ISNI) provides a tool for disam-
biguating the “public identities” of creators of all kinds of works, includ-
ing the works of researchers, writers, artists, musicians, performers, 
publishers, and producers (ISNI, n.d.).

Online author identifiers provide a number of practical benefits to all 
involved stakeholders. They enable authors to group together comprehen-
sive lists of their publications and other scholarly contributions and sim-
plify the submission of grant proposals to research-funding organizations 
and manuscripts to journal publishers. They also help improve attribu-
tion of their works and find potential collaborators with similar research 
interests. For publishers and librarians, online author identifiers help dis-
tinguish a particular author from any other author, regardless of any simi-
larities, variant formats, or spellings of that author’s name. For academic 
institutions, online author identifiers allow the use of quantitative mea-
sures for defining and showcasing the scholarly productivity of their fac-
ulty. For scholarly societies, they aid in tracking the accomplishments of 
their members.

Online author identifiers are still relatively new and not yet widely 
accepted in academia. One of the challenges encountered by online author 
identification systems includes the need to establish rigorous procedures 
for verification of self-claims made by scholars in their author profiles. As 
has been remarked in an editorial in Nature, “No one wants to see the 
system abused by individuals seeking to pad their academic credentials” 
(Nature 2009). Other challenges include the problems with retrospective 
assignment of author identifiers, time and commitment required for 
maintaining online scholarly identity, and the lack of universal identifier 
systems that are not limited to a specific discipline or country but can 
also be applied to interdisciplinary and multinational publications 
(Fenner 2011).

Presently, the most recognized system for assigning unique author 
identifiers is ORCID,20 developed by an international nonprofit 
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organization ORCID, Inc., in 2012. ORCID creates and maintains a regis-
try of unique author identifiers (ORCID iDs) and enables automatic link-
ages between authors, their scholarly activities, and other author identifier 
systems such as ResearcherID. In addition to publications, ORCID iDs 
can be assigned to other types of scholarly materials such as datasets, 
unpublished papers, blog posts, and Wikipedia entries. Beginning in 
2016, a number of scholarly publishers, including PLoS, Science, The 
Royal Society, Wiley, and eLife, require authors to submit their ORCID 
iDs during the manuscript submission process.

Transdisciplinarity

A fundamental shift toward a more democratic governance of knowl-
edge production and distribution, which is occurring within the schol-
arly community, has been primarily driven by the need to address 
urgent, complex problems of the “real world” that have intensified in 
recent decades. Examples of such problems, which, if not addressed, 
could result in “potential self-destruction of our species” (Nicolescu 
2002, 7), include climate change, biodiversity loss, resource depletion, 
and global health challenges, among other issues. Scholars argue that 
traditional science, still largely composed of individual academic disci-
plines, can neither properly understand these problems nor address 
them effectively. Concerns about the limitations of discipline-based 
knowledge production have resulted in the emergence of a new research 
approach, namely transdisciplinarity, which aims to synthesize academic 
and nonacademic knowledge in order to address urgent, complex real-
world problems.

The term “transdisciplinarity” is a compound of two parts, both of 
which are of Latin origin: the prefix “trans,” which means “across, beyond, 
on or to the other side, through, into a different state or place” (Fowler, 
Fowler, and Crystal 2011, 938), and the word “discipline,” which refers to 
an organized field of knowledge, as well as to a set of rules imposed on 
people under control (Martin 2017). The term “transdisciplinarity” itself 
is rather recent. Nicolescu (2002) attributes the origins of this term to a 
Swiss scientist, Jean Piaget, who used it at the First International Seminar 
on Interdisciplinarity held in France in 1970 to distinguish transdiscipli-
narity from multi- and interdisciplinarity. In his post-seminar essay, 
Piaget described transdisciplinarity as a “higher stage succeeding inter-
disciplinary relationships . . . which would not only cover interactions or 
reciprocities between specialized research projects, but would place these 
relationships within a total system without any firm boundaries between 
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disciplines” (1972, 138). Other sources credit an American astrophysicist 
and systems scientist, Erich Jantsch, for coining this term at the same 
seminar (Leavy 2011; Newell 2000; Weingart 2010). In his post-seminar 
paper, Jantsch (1972, 114) described transdisciplinarity as “the coordina-
tion of activities at all levels of the education/innovation system towards a 
common purpose.”

Although the term “transdisciplinarity” has been around for over five 
decades, its precise meaning is still debated. Definitions vary from one 
author to the other and can even vary among members of the same 
research team (Martin 2017). Many still use the terms “transdisciplinar-
ity,” “multidisciplinarity,” and “interdisciplinarity” interchangeably. The 
lack of agreement on a definition has led many researchers to believe that 
transdisciplinarity is “a rather elusive concept” (Jahn, Bergmann, and 
Keil 2012) and that it can only be described metaphorically. Two meta-
phors are invoked most frequently with regard to transdisciplinarity: the 
metaphor of a web and the metaphor of a rhizome, both of which convey 
the idea of multiplicity, interconnectedness, and complexity (Martin 
2017).

Simply put, transdisciplinarity refers to a new approach to knowledge 
production, in which multiple participants from within and outside aca-
demia work together as equally valuable team members on researching a 
specific real-world problem and on jointly crafting solutions to that prob-
lem (Figure 8.1). Pohl and Hirsch Hadorn (2007, 20) describe transdisci-
plinarity as “public-good research” that can “(a) grasp the complexity of 
problems, (b) take into account the diversity of scientific and life-world 
perceptions of problems, (c) link abstract and case-specific knowledge, 
and (d) develop knowledge and practices that promote what is perceived 
to be the common good.”

One of the most unique characteristics of transdisciplinarity is that 
it often involves the subjects of research as active participants through-
out the research process so that the research is being carried out with 
them rather than on them (Martin 2017). For example, a transdisci-
plinary team studying the problem of addiction may include not only 
academics who have researched this issue from a scientific viewpoint, 
health professionals who have treated patients with the addiction prob-
lem, and law enforcement officers who have witnessed the effects of 
this problem in real-life situations but also recovering addicts them-
selves who can provide firsthand information on their condition and 
experience. The rationale of involving the subjects of research in the 
research process is not new. In the early 1900s, John Dewey argued 
that the public could not only help scholars identify societal problems 
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but could also generate the knowledge that is more useful. To clarify 
his point, Dewey used shoemaking as an example. He wrote: “The man 
who wears the shoe knows best that it pinches and where it pinches, 
even if the expert shoemaker is the best judge of how the trouble is to 
be remedied” (1927/2012, 154).

Currently, there are two major schools of transdisciplinary thought: 
Nicolescuian transdisciplinarity and the Zurich School’s transdisciplinar-
ity. Nicolescuian transdisciplinarity is named after a Romanian-born 
French quantum physicist, Basarab Nicolescu, the author of the influen-
tial book Manifesto of Transdisciplinarity and other writings on the topic. In 
his Manifesto, Nicolescu (2002, 44) describes the trend toward extreme 
disciplinary specialization as “the process of Babilization” (referring to 
the ancient Tower of Babel), the process in which “a theoretical particle 
physicist [cannot] truly hold a dialogue with a neurophysiologist, a math-
ematician with a poet, a biologist with an economist, a politician with a 
computer programmer, beyond mouthing more or less banal generalities 
[while] a true decision maker must be able to have a dialogue with all of 

Figure 8.1 The problem-oriented transdisciplinary research model, in which 
academic and nonacademic participants consolidate their expertise, skills, and 
perspectives to create a new integrated knowledge with the goal of addressing a 
specific real-world problem. Adapted from Martin, Victoria. Transdisciplinarity 
Revealed: What Librarians Need to Know. Santa Barbara: Libraries Unlimited, 
2017.
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them at once.” According to Nicolescu, the goal of transdisciplinarity is 
“the understanding of the present world, of which one of the imperatives 
is the unity of knowledge” (Ibid.). He stresses, however, that transdiscipli-
narity does not intend to replace disciplinary methodologies, but rather 
aims to enrich them with “new and indispensable insights” (Ibid., 122).21 
Nicolescu also argues that transdisciplinarity is not simply a new research 
approach, but a new methodology in its own right. For Nicolescu, this 
methodology is based on three axioms: 1) multiple levels of reality and 
the Hidden Third (ontological axiom), 2) the logic of the included middle 
(a logical axiom), and 3) complexity (epistemological axiom). According 
to Nicolescu, these axioms constitute the three “pillars” of transdiscipli-
narity because they reveal the interdependence and interconnectedness of 
the universe and enable a more comprehensive understanding of the 
complexity of the world that “penetrate[s] each and every field of knowl-
edge” (Ibid., 60).

The Zurich School’s transdisciplinarity emerged from the Interna-
tional Transdisciplinary Conference held in Zurich, Switzerland, in 
2000. The Zurich School offers a more pragmatic view on transdiscipli-
narity than Nicolescu. It views transdisciplinarity as a new way of joint 
problem-solving and joint decision-making rather than a new method-
ology. It emphasizes a paramount importance of collaborations between 
academic and nonacademic participants, where “the knowledge of mul-
tiple participants is enhanced” and where “[t]he sum of this knowledge 
[is] greater than the knowledge of any single partner” (Klein et al. 2012, 
7). This view is largely based upon the Mode 2 approach to knowledge 
production introduced by Michael Gibbons and colleagues in their 
book, The New Production of Knowledge: The Dynamics of Science and 
Research in Contemporary Societies (Gibbons et al. 1994). In this book, 
the authors argued that besides the traditional discipline-based produc-
tion of knowledge that has little need for collaboration with nonaca-
demic participants (which they named Mode 1), there was another 
approach to knowledge production (which they named Mode 2) that 
transcended the boundaries between academic and nonacademic 
knowledge and produced research that was highly relevant to societal 
needs. Although the Zurich School has not produced a truly original 
concept and lacks the “bold visionary insights” of Nicolescuian trans-
disciplinarity (Bernstein, Hillel 2015), it has made an important contri-
bution to scholarship by disseminating the ideas of transdisciplinarity 
around the world. Key proponents of the Zurich School are Gertrude 
Hirsch Hadorn, a professor at the Swiss Federal Institute of Technology, 
and Christian Pohl, a scientist at the Swiss Federal Institute of 
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Technology and a co-founder of td-net, a Swiss-based network for trans-
disciplinary researchers and educators. Hadorn and Pohl were among 
the editors of the Handbook of Transdisciplinary Research (2008), which is 
considered one of the key works on the topic.

While transdisciplinary projects vary in their objectives, scope, and 
complexity, they share a number of key characteristics. All transdisci-
plinary projects are:

• Problem-driven (initiated by a specific real-world problem versus an abstract 
or laboratory version of a problem)

• Action-oriented (aim to translate research findings into specific actions to 
address the problem under investigation)

• Highly collaborative (involve researchers from different disciplinary fields, as 
well as multiple stakeholders from outside of academia, such as policy mak-
ers, educators, practitioners, and community members)

• Integrative (integrate academic and nonacademic knowledge)

• Heterogenic (involve participants with diverse disciplinary, ethnic, and cul-
tural backgrounds)

An example of a transdisciplinary project is the SRIREP (Sustainable 
Regional Innovation for Reduction of Environmental Pollutions) project,22 
conducted under the auspices of the Research Institute for Humanity and 
Nature (Japan). This project involves a team of scientists and public and 
private stakeholders, including mining communities and local residents, 
to address the problem of mercury pollution in artisanal and small-scale 
gold mining areas in Indonesia, a problem that indirectly affects millions 
of people worldwide. Another example of a transdisciplinary project is a 
series of the Tissue Chip for Drug Screening projects23 led by the National 
Center for Advancing Translational Sciences (NCATS) in the United 
States. These projects are conducted by scientists, community organiza-
tions, and patient groups who develop three-dimensional chips, mimick-
ing human physiology, in order to understand and address the problem of 
drug failure in clinical trials.

Transdisciplinary research takes place across all disciplinary fields, 
although, by far, the greatest number of large-scale transdisciplinary proj-
ects has been undertaken in the health, environmental, and biological 
sciences. This situation is primarily due to the growing financial support 
for transdisciplinary projects directed toward the solution of problems 
related to the improvement of human health, environmental protection, 
renewable energy, nature conservation, and sustainable food production. 
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In the United States, major research funding agencies such as the National 
Institutes of Health, the National Science Foundation, the Food and Drug 
Administration, and the Department of Energy have allocated substantial 
resources for the development of complex transdisciplinary projects 
involving hundreds of participants from a wide range of fields, across 
multiple organizations, and over long time spans. For example, such 
large-scale transdisciplinary initiatives as the Transdisciplinary Tobacco 
Use Research Centers and Transdisciplinary Research on Energetics and 
Cancer Centers, both funded by the National Institutes of Health, have 
been operational for over a decade. Recently, a growing number of agen-
cies began to require that research grants include transdisciplinary teams. 
For example, all proposals submitted for a new National Science Founda-
tion program “Growing Convergence Research” must include a Conver-
gence Management Plan describing specific activities that will enable 
cross-disciplinary and cross-sectorial integration of research teams.24 
Transdisciplinary research has also been supported by national research 
organizations such as the Social Science Research Council and the 
National Academies of Sciences, Engineering, and Medicine, as well as by 
private research institutions and foundations such as the MacArthur 
Foundation, the Kavli Foundation, and the NIH Common Fund. More 
recently, transdisciplinary research approaches have gained attention in 
the social sciences and the humanities, especially in those research areas 
that overlap with biomedical sciences. An example of such approaches 
includes the research conducted by the Long-Term Ecological Research 
(LTER) Network,25 which integrates social sciences to provide insights 
into the human factors of long-term ecological change. Another example 
is the programs at the Health Humanities initiative at the Institute of 
Humanities Research (IHR),26 which bring together researchers, educa-
tors, and practitioners from the fields of medical ethics, medical humani-
ties, and spiritual care, with the goal to enhance the understanding of 
human healing, health, and well-being.

The growing recognition of transdisciplinarity as a promising approach 
to research has resulted in the pursuit of a large number of transdisci-
plinary projects in many parts of the world. There are also global trans-
disciplinary networks; international conferences on transdisciplinarity; 
and peer-reviewed transdisciplinary journals, such as International Jour-
nal of Transdisciplinary Research, Epiphany: Journal of Transdisciplinary Stud-
ies, and Futures.

Yet transdisciplinarity is not considered mainstream in academia, 
where transdisciplinary collaborations are still met with skepticism 



142 The Complete Guide to Open Scholarship

(Martin 2017). Recent research suggests that transdisciplinary proj-
ects face more significant challenges than traditional research collabo-
rations due to the size, diversity, and complexity of transdisciplinary 
teams, as well as their disciplinary, cultural, and geographical vari-
ables (Ibid.). Additional barriers to successful transdisciplinary col-
laborations include the absence of clearly defined methodologies for 
conducting transdisciplinary research and the lack of an established 
peer review culture for transdisciplinary projects. Transdisciplinary 
collaborations also make tough demands on individual researchers’ 
time and mental energy, including the need to learn new disciplinary 
languages and concepts, familiarize oneself with more diffused bodies 
of research literature, find highly scattered relevant information, and 
become proficient in an ongoing “translation” of specialized disciplin-
ary jargon into a common language understandable by nonacademic 
participants (Ibid.).

Transdisciplinarity is a more open way of looking at the relationship 
between knowledge production and society. From this perspective, 
transdisciplinarity shares some characteristics with citizen science,27 
although citizen science does not necessarily make the entire research 
process open to researchers without a scientific background. A key com-
monality between transdisciplinarity and citizen science is the involve-
ment of academic and nonacademic stakeholders in a collaborative 
research process with the common goal—to advance science and/or gen-
erate solutions to real-world problems. By integrating academic and non-
academic knowledge, transdisciplinarity and citizen science transcend 
not only disciplinary boundaries but also the boundaries between sci-
ence and society and thus generate knowledge that is more unified and 
socially relevant than that produced by any single discipline or by a com-
bination of disciplines.

Notes
 1. BioMed Central (https://www.biomedcentral.com).
 2. Public Library of Science (PLoS) (https://plos.org).
 3. Frontiers (https://www.frontiersin.org).
 4. PeerJ (https://peerj.com).
 5. F1000Research (https://f1000research.com).
 6. Boyd and Ellison (2007, 211) define “social network sites” as “web based 

services that allow individuals to (1) construct a public or semi-public profile 
within a bounded system, (2) articulate a list of other users with whom they 

https://www.biomedcentral.com
https://plos.org
https://www.frontiersin.org
https://peerj.com
https://f1000research.com
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share a connection, and (3) view and traverse their list of connections and those 
made by others within the system.”

 7. Twitter (https://twitter.com).
 8. ResearchGate (https://www.researchgate.net).
 9. Academia.edu (https://www.academia.edu).
10. Mendeley (https://www.mendeley.com).
11 LinkedIn (https://www.linkedin.com).
12. See, for example, Jaring and Bäck 2017; Veletsianos and Kimmons 2013; 

Wouters et al. 2013.
13. For additional information about the use of scholarly impact metrics, see 

the Declaration on Research Assessment (DORA) (https://sfdora.org/read) and 
The Leiden Manifesto for Research Metrics (https://www.nature.com/articles 
/520429a).

14. See, for example, Almind and Ingwersen 1997; Cronin 1981, 2001; Cro-
nin et al. 1998.

15. Altmetrics should not be confused with article-level metrics, which refer 
to metrics aggregated for articles.

16. To address the ambiguity of the term “altmetrics,” other terms have been 
suggested in the literature, including the terms “hidden impact” (Taylor 2013b) 
and “social media metrics” (Haustein et al. 2014).

17. Beginning January 2013, the National Science Foundation introduced a 
policy according to which principal investigators of research funding applica-
tions should list their research products, rather than just their publications, in a 
biography section of their research proposal. Research products “must be citable 
and accessible including but not limited to publications, data sets, software, pat-
ents, and copyrights” (National Science Foundation 2020).

18. The term “author” is used here in the broad sense as a creator of scholarly 
works, although, in most instances, this term could be replaced with the terms 
“researcher” or “scholar.”

19. This problem is particularly pronounced for publications by authors from 
China, Korea, and Japan (Qiu 2008).

20. ORCID (https://orcid.org).
21. A similar conviction is expressed in The Charter of Transdisciplinarity, 

which states that “[t]ransdisciplinarity does not strive for mastery of several dis-
ciplines but aims to open all disciplines to that which they share and to that 
which lies beyond them” (Freitas, Nicolescu, and Morin 1994).

22. SRIREP (https://srirep.org/).
23. The Tissue Chip for Drug Screening projects (https://ncats.nih.gov 

/tissuechip/projects).
24. See “Growing Convergence Research (GCR)” at: https://www.nsf.gov 

/pubs/2019/nsf19551/nsf19551.htm.
25. LTER (https://lternet.edu).
26. Health Humanities (https://ihr.asu.edu/health-humanities).
27. Citizen science is discussed in Chapter 7.
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https://ihr.asu.edu/health-humanities


144 The Complete Guide to Open Scholarship

Suggested Resources
Altmetric
https://www.altmetric.com
A commercial company that aggregates and provides altmetrics data for schol-
arly publications. Generates “The Attention Score” (a number of all of the online 
mentions that Altmetric has found for an individual scholarly output) and dis-
plays that score in its colorful “doughnut” logo, which appears on many publish-
ers’ websites and in some library catalogs. Requires a subscription but provides a 
free bookmarklet for viewing a quick summary of online activity on a particular 
journal article.

ImpactStory
https://profiles.impactstory.org
A free tool that aggregates altmetrics on scholarly output from a variety of online 
sources and enables researchers to create a profile for showcasing the impact of 
their scholarship. Free with a Twitter account.

ORCID (Open Researcher and Contributor ID)
https://orcid.org
A nonprofit, community-based organization that creates and maintains a central 
registry of unique 16-digit online author identifiers (ORCID iDs) that help dis-
tinguish one author from any other author.

td-net: Network for Transdisciplinary Research
http://transdisciplinarity.ch/en/td-net/Aktuell.html
A Swiss-based network for transdisciplinary researchers, educators, and other 
stakeholders. Provides a communication and collaboration platform for anyone 
involved in transdisciplinary research and teaching. Contributes to the growth 
and conceptualization of transdisciplinarity through the organization of confer-
ences, publication of works on transdisciplinarity, and the upkeep of “the tool-
box for co-producing knowledge,” which includes specific tools for addressing 
the challenges of coproducing transdisciplinary knowledge.

https://www.altmetric.com
https://profiles.impactstory.org
https://orcid.org
http://transdisciplinarity.ch/en/td-net/Aktuell.html
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The discourse on openness in scholarship is broad and ever expanding. It 
is increasingly incorporating diverse stakeholders—both from within 
and outside the knowledge industry—who are directly affected by the 
evolving research environment. These stakeholders include scholars from 
all disciplinary fields, educators, librarians, practitioners, policy makers, 
government representatives, and members of the public. A common 
thread in this discourse is that knowledge is always built upon previous 
knowledge, and, therefore, it should be treated as a public good rather 
than a commercial commodity.

While the future will likely see a continuing shift toward greater open-
ness at every stage of knowledge production and knowledge distribution, 
the long-term success of openness in scholarship is “a long-term project,” 
according to Suber (2016, 71). Open scholarship and its proponents still 
face unresolved issues, including the lack of a unifying conceptual frame-
work for various, and often fractious, open initiatives. Furthermore, many 
scholars believe that openness should have some limits. What these lim-
its are exactly and how to best enforce them without impeding openness 
is where opinions often diverge among those who advocate for openness, 
those who are uncertain about it, and those who are opposed to it. As 
Boyle (2008, 2) maintains, “it is not that openness is always right. It is 
not. [. . .] Rather, it is that we need a balance between open and closed, 
owned and free, and we are systematically likely to get the balance wrong.”

One of the issues that is often cited as an underlying inhibitor for 
greater adoption of open practices in academia is the inadequate institu-
tional reward system for scholars who engage in open scholarship. 
Although many researchers engage in open scholarship for altruistic rea-
sons, the fact that open practices still carry little weight in the promotion 
and tenure process can make some faculty members reluctant to get 
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involved in open scholarship projects. At present, open research practices 
are not yet a prerequisite for a scholar’s role in academia. While the fol-
lowing aspect has not yet been systematically analyzed in the literature, 
one could hypothesize that a more comprehensive integration of open-
ness into the current model of scholarly research depends upon such fac-
tors as the establishment of rigorous institutional policies supporting and 
rewarding open practices, development of robust platforms and tools 
facilitating openness in scholarship, and, not the least, an active partici-
pation of the scholars themselves in open research practices. With regard 
to the latter, Weller (2014, 150) posits, the transition to openness for 
many scholars is “less a battle with external forces usurping practice, but 
more an internal one, between existing practice and opportunities 
available.”

Academic and research librarians are in a strong position to support 
and promote open scholarship practices in their home institutions. Their 
motivation for supporting and promoting these practices can be attrib-
uted to at least two reasons: 1) a close alignment of core library values of 
free and equal access to recorded knowledge with the values of open 
scholarship and 2) a potential to lower libraries’ journal subscription 
expenses through promoting the open access publishing model. Open 
scholarship also provides librarians with an opportunity to continue 
demonstrating the importance of libraries as “fortresses of knowledge” 
(Boorstin 1979, 1980) in the fast-paced, rapidly evolving, and increasingly 
technologized research environment, but requires a mental and practical 
shift to ensure that library services truly reflect the needs and aspirations 
of current and future scholars.

Some of the ways in which librarians are already becoming effective 
supporters of open scholarship in their institutions include:

• Actively engaging in discussions with faculty, staff, and students on current 
and emerging trends and technologies in open scholarship

• Providing sustained outreach and support for open access publishing and 
issues related to OER creation and adoption

• Advocating and supporting the creation and adoption of OER that are reflec-
tive of the broad diversity of instructional methods, learning styles, and cul-
tural perspectives represented in their teaching and learning communities

• Developing and implementing educational programs on current and emerg-
ing trends and technologies in open scholarship that are inclusive of the 
needs of all persons in the community the library serves

• Providing advice about open access options to ensure broader dissemina-
tion and impact of scholarly works, with a particular focus on authors from 
traditionally underrepresented groups 
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• Educating scholars on predatory publishing and other unethical practices 
associated with openness in scholarship 

• Offering guidance on managing copyrights, negotiating publishing con-
tracts, and applying open licenses to scholarly works, thereby empowering 
all creators and users of scholarly content through copyright and author 
rights tools that give everyone an opportunity to successfully participate in 
the increasingly open scholarly communications environment

• Actively promoting institutional repositories as a way to maximize the visi-
bility and impact of scholarly works and as a means to comply with public 
access mandates of research funders, thereby ensuring the diversity of types 
of archived materials and the inclusive representation of contributors, par-
ticularly those whose voices as scholars have often been marginalized

• Establishing open access publishing funds to encourage and support open 
access publishing activities

• Partnering with university presses and other academic publishers to increase 
access to scholarly content through open publishing platforms

• Becoming open access publishers themselves to contribute to the creation 
and distribution of freely accessible knowledge

While many of these roles represent a continuation of librarians’ tradi-
tional practice as knowledge managers, other roles manifest the widening 
scope of what librarians do and require the acquisition of new skills and, 
in some cases, additional investments, such as the creation of new posi-
tions for scholarly communications experts. These new roles also require 
a continuous cultivation of habits of mind that are similar to those 
expected of open scholars themselves and that challenge librarians’ tradi-
tional understanding of how scholarly knowledge should be produced 
and disseminated. In turn, these new roles can provide librarians with a 
rich array of opportunities for collaboration and engagement that can lead 
to truly collegiate relationships between scholars and librarians that can 
only be achieved if they work together as equal partners in the increas-
ingly open research environment.
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altmetrics
Alternative ways of measuring how the diverse forms of scholarship are shared, 
discussed, and used across the social web that are complementary to traditional 
citation-based metrics.

article-level metrics
Metrics aggregated for individual scholarly articles, including statistics on cita-
tions, downloads, and usage.

article processing charge (APC)
A fee charged to authors to publish an article in an open access journal or a journal 
utilizing the hybrid open access model.

author addendum
A legal document that modifies a publisher’s standard copyright transfer agree-
ment. Also known as the Addendum to Publication Agreement.

born digital content
Content created originally in digital form rather than having been created 
through the digitization of analog materials.

citizen science
An active, voluntary involvement of nonscientists in scientific research.

copyleft
A form of licensing for free software and open source software that grants software 
users the freedom to run, study, modify, and improve the program on condition 
that the same freedoms are preserved in any modified versions of that program.

copyleft license
A license that grants software users the freedom to use, modify, and redistribute 
the source code, provided that any modified versions of that software are released 
under the same copyleft license as the original work.
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copyright
A set of four exclusive rights automatically granted by law to authors of original 
works. These rights include reproduction of works, distribution of copies of 
works, public performance and display of works, and making of derivative works.

copyright transfer
A legal agreement between the creator of the work and another party (such as a 
publisher) wherein the copyright of the work is reassigned to the second party, 
for example, as a condition of publication.

data
Raw material that is collected through observations, measurements, experi-
ments, images, and other means and that is used as a primary source for scien-
tific research.

data availability statement
A statement required by some scholarly journal publishers indicating where the 
data that supports the original research in submitted-for-publication manu-
scripts can be found.

data management plan
A written supplement to a grant proposal describing how research data will be 
generated or collected and how that data will be stored and shared after the 
research project is completed.

data repository
An online archive that stores and makes research data available for sharing, use, 
and reuse.

dataset
An organized collection of data.

digital object identifier (DOI)
A unique code consisting of numbers, letters, and symbols used to identify a 
specific digital document and link to it on the Web.

embargo
A restriction placed by the publisher on the release of the full text of a journal 
article for a specified amount of time.

fair use
A set of conditions under which a copyrighted work, or a portion of a copy-
righted work, can be copied or quoted verbatim without permission from the 
copyright holder.

free software
Computer software for which the full source code is available for anyone to use, 
modify, and redistribute, both commercially and noncommercially.
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gold open access
A strategy for making full-text peer-reviewed journal articles available online on 
the journal’s website immediately upon publication, free of charge, and free of 
most restrictions on access or use.

gratis open access
A strategy for providing access to publications free of charge but not free of some 
restrictions on access or use.

green open access (or self-archiving)
A strategy used by authors for making the digital versions of their scholarly 
works (typically in the form of preprints or postprints) openly available in an insti-
tutional repository or an open access disciplinary archive.

Hirsch index (or the h-index)
A metric created by Hirsch (2005) that attempts to measure the research produc-
tivity and cumulative impact of an individual author’s scholarly output by relat-
ing the total number of the author’s published papers to the number of citations 
these papers received.

hybrid open access
An optional model utilized by some commercial publishers for making individ-
ual articles, typically funded by article processing charges (APCs), openly available 
within their subscription-based journals.

institutional repository (IR)
A digital archive that collects, archives, and provides access to the intellectual 
output of a single institution or a multi-institutional community.

invisible colleges
Informal methods of scholarly communication among scholars who belong to 
the same field of study or who share research interests.

journal impact factor
A metric introduced by the Institute of Scientific Information (ISI) for measuring 
the impact of an individual journal that indicates the average number of cita-
tions to articles published in that journal over the two previous years.

libre open access
A strategy for providing access to works that is free of charge and free of at least 
some copyright and licensing restrictions.

metadata
The description of certain attributes of data such as data origins, purpose, for-
mat, methods of creation or collection of the data, time period and area covered, 
and date of release.
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online author identifier
A unique digital code that is used to distinguish one author from any other 
author.

open access
The practice of providing online access to full-text scholarly literature free of 
charge and free of most copyright and technological restrictions on access or use.

open access journal
A journal that publishes open access articles.

open access repository
An online archive and corresponding service designed to store, preserve, and 
provide open access to preprints, postprints, data, source code, and other digital 
works.

open content
Content that is either in the public domain or licensed under an open content 
license.

open content license
A license that describes terms and conditions under which a copyrighted work 
can be used, reused, and shared by others.

open data
Data that anyone can freely use, reuse, and redistribute, provided that the data 
source is properly attributed.

open educational resources (OER)
Any material designed for use in teaching and learning that can be freely and 
openly used and reused by anyone without the need to request permissions from 
copyright holders or to pay license fees or royalties.

open peer review
A process in which the names, affiliations, and credentials of both reviewers and 
reviewees are disclosed to one another and sometimes to the community at large.

open scholarship
An umbrella term for a variety of open approaches to knowledge creation and 
knowledge distribution.

open science
The movement that aims to make the entire process of conducting scientific 
research open to other scientists and, when appropriate, to the public at large.

open source
The software source code that is available to anyone for use, reuse, adaptation, 
modification, and further distribution.
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open source license
A license that grants software users the freedom to use, modify, and redistribute 
the software source code, including its commercial use and further distribution.

open source software
Computer software for which the full source code is available for anyone to copy, 
modify, and redistribute under an open source license.

openwashing
Falsely marketing a commercial product or a proprietary business as open.

paywall
A method of restricting access to certain online content to paid users.

peer review
A practice in scholarly publishing in which two or more experts from the same 
or related field of study (referred to as “peers”) apply stringent criteria in evaluat-
ing the quality of manuscripts submitted for publication in a journal or other 
scholarly publication. In some cases, peer review is also employed in the evalua-
tion of grant proposals and in the review of applications for tenure, promotion, 
and fellowship.

platinum (or sponsored) open access
A strategy for making the content of a journal open access without any subscrip-
tion or article processing charges, which are covered by one or more sponsoring 
organizations.

postprint
The version of an article that has been peer reviewed but not yet copyedited and 
formatted by a publisher or the final peer-reviewed version of an article after 
processing by a publisher, such as copyediting and formatting changes.

predatory publishing
An unethical publishing practice that exploits the “author-pays” open access pub-
lishing model without providing proper peer review and editorial services 
offered by legitimate open access journals.

preprint
The version of an article that has been accepted by a publisher for publication 
but has not yet undergone formal peer review.

public domain
The realm of scholarly, creative, and artistic works that are unprotected by copy-
right and that anyone may freely use, copy, share, modify, and redistribute.

scholarly communication
The process through which scholars create new knowledge, evaluate it, and 
share it with their peers and with the public.
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source code
The computer code written by programmers that provides a computer’s operat-
ing system with instructions on producing a software application.

transdisciplinarity
An approach to new knowledge production, in which multiple participants from 
within and outside academia work together as equally valuable team members 
on researching a specific “real-world” problem and on jointly crafting solutions 
to that problem
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