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Innovative and beneficial science stems from diverse teams and authorships that are
inclusive of many perspectives. In this paper, we explore the status of inclusivity in remote
sensing academic publishing, using an audit of peer-reviewed journal editorial board
composition. Our findings demonstrate diversity deficiency in gender and country of
residence, limiting the majority of editors to men residing in four countries. We also examine
the many challenges underrepresented communities within our field face, such as implicit
bias, harsher reviews, and fewer citations. We assert that in the field of remote sensing, the
gatekeepers are not representative of the global society and this lack of representation
restricts what research is valued and published, and ultimately who becomes successful.
We present an action plan to help make the field of remote sensing more diverse and
inclusive and urge every individual to consider their role as editor, author, reviewer, or
reader. We believe that each of us have a choice to continue to align with a journal/
institution/society that is representative of the dynamic state of our field and its people,
ensuring that no one is left behind while discovering all the fascinating possibilities in
remote sensing.
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1 SETTING THE SCENE

The rules of any game determine the winners and losers, whether it is in sports or academia. In
academia, the definition of success includes who is talented, who is competent, who is brilliant, what
research has potential, and what methods are innovative. However, this very definition of success has
been and continues to be determined by a group incongruous with the demographic depth of the
field. Yet rules defining success do not have to be static. Science, just like nature, is dynamic and must
evolve, to provide the greatest opportunity for advancement. It is, therefore, time to examine the
various stages in academic publishing to make them more inclusive and representative of the present
state of our dynamic planet.

Perhaps the ultimate determinant of a journal 's success is its financial bottom line, and its ability
to stay ‘in business’ and sustain a high impact factor. Contributions from editors, authors, reviewers,
and the readership drives any journal as a business. These stakeholder groups are not mutually
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FIGURE 1 | Proportion of women on the editorial boards of 30 peer-reviewed journals in the remote sensing discipline audited as part of this article. The four
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exclusive, and many people act in two or more of these roles at
any given time. If large numbers of individuals within any of these
groups disengage, the journal’s ‘success’ may be in jeopardy. It is
therefore beholden on a journal to keep its mission, publications,
and management in line with stakeholders’ desires, demands, or
values. The stakeholders therefore have the power to shape the
success of the journal. Including a diverse set of voices from a
variety of communities and geographical locations into these
stakeholder groups compels the journal to be representative of the
current state of global research.

However, not all stakeholders hold equal power and weight in
shaping the vision and trajectory of a journal. The editors - and to
a lesser extent reviewers - act as gatekeepers, deciding which
research is worthy of publication (Demeter, 2020; Schurr et al.,
2020). Previous studies have shown marginalisation in research
gatekeeping positions work against promoting research by
women, especially women of colour (Davies S. et al, 2021;
Davies S. W. et al., 2021) and a phenomenon known as the
“Matilda Effect” where women’s achievements are attributed to
men. This Effect acknowledges and contributes to the gender gap
in recognition, award winning, tenure, and citations for women,
that clearly exists in scientific publishing (Lerchenmueller and
Sorenson, 2018; Lincoln et al., 2012; Weisshaar, 2017). While
these articles only studied the marginalisation of women, implicit
bias and discrimination exist for all underrepresented genders,
communities, and groups in science, technology, engineering,
and mathematics (STEM) at every career stage (Lariviere et al,
2013;Jones et al., 2014; Silbiger and Stubler, 2019; Chaudhary and
Berhe, 2020; Huang et al., 2020; Berhe et al., 2022).

As scientists in the field of remote sensing, we must ask
ourselves—Are the present publishing gatekeepers representative
of the entire scientific community? We assert that in the field of
remote sensing, the gatekeepers are not representative of the global
society and that this lack of representation restricts what research is
valued and published, and ultimately who becomes successful.

2 STATUS OF DIVERSITY IN REMOTE
SENSING ACADEMIC PUBLISHING

To demonstrate the diversity deficiency in our discipline, we
conducted a baseline audit of the editorial boards of 30 well
-established peer reviewed journals within the remote sensing
discipline based on Schurr et al. (2020), over the period
September-November 2020. It was necessary to create our
own editorial board audit for baseline demographics
characteristics because this information was not easily
accessible for a majority of the top remote sensing journals.
Our findings indicate eight out of the top ten remote sensing
journals (by impact factor) have editorial boards with more than
80% men (Figure 1). Three (10%) of the audited journals do not
have any women on their editorial boards, and the largest
percentage of women on any editorial board was just 40%. In
fact, 84% of the journals had fewer than 20% women on their
board. Our findings reinforce previous analyses in other scientific
fields that there are fewer women in scientific journal editorial
roles (Chawla 2018; Feeney et al., 2019). We also note that in a
recent study of leading geoscience journals, women were
identified as first author in 13-30% of publications (Pico et al.,
2020), which is consistent with broader analyses of scientific
authorship (Lariviere et al., 2013; West et al., 2013). First author
publications and editorial board roles seem to reflect each other in
other fields (Dhanani and Jones, 2017; Helmer et al., 2017). As we
advocate for diversifying editorial boards, we believe this will also
result in more diverse authorship and more inclusive publication
processes (Cho et al., 2014; Lerback and Hanson, 2017; Cheng
et al., 2021), leaving no one behind.

Further documenting the gatekeeping countries, based on the
affiliation of the editorial board members, we report that the
majority of editors reside within just four countries. The
United States (27%), China (11%), Italy (8%), and Germany
(6%) represent 52% of the residence countries of editorial
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eight editors identified, while those in green have one editor.

Sweden, Finland, Portugal, Hong Kong, Israel, Korea, New Zealand, Argentina, Czech
Republic, Hungary, Iceland, Luxembour, Malaysia, Poland, South Korea, Colombia,
Cyprus, Denmark, Estonia, Iran, Russia, Singapore, Turkey, Bulgaria, Kenya, Morocco,

Bermuda, Botswana, Chile, Ireland, Macau, Mexico, Romania, Taiwan, Ukraine,
FIGURE 2 | Global distribution of editorial board members (n = 1055) within 30 peer reviewed journals in the remote sensing discipline. (A) Count of editors per

country (including Special Administrative Regions). (B) World cartogram (Gastner et al., 2018) weighted by number of editors demonstrating the skew towards the
United States, China, Italy, and Germany with negligible contribution from South America and Africa. Note that regions identified in yellow each have between two and

board members (Figure 2). While we bring to light gender and
country of residence, these are not the only aspects of gatekeeping
needing attention. In particular, there is a lack of survey data of
other self-identification characteristics, like race, in the field of
remote sensing. We suggest that future analyses could conduct
direct surveys of editorial board members to gather stakeholder
information and work towards reducing other disparities in the
field of remote sensing. While we treat gender and country of
residence as separate metrics, we acknowledge the complexity of
privilege, exclusion, and intersectionality associated with these
identities (e.g., Schurr et al., 2020), which could be examined in
future survey analyses.

The lack of representation and diversity at this evolved stage of
scientific publishing in fields like remote sensing restricts science
from reaching its full potential (Murray et al., 2019; Schurr et al.,
2020). Conversely, developing more gender and geographically
diverse editorial boards will provide the opportunity to connect
with research from around the globe, thereby aiding in
considering global opinions and voices (Cheng et al., 2021).
This will better represent different global, regional, or local
communities and interests, and ultimately lead to superior
science -based solutions to the world’s most pressing problems
like climate change or loss of diversity. By acknowledging and
tackling implicit biases, we will benefit from more fair and
balanced conversations and debates about what we as a
remote sensing community value in our field.

The history of bias in remote sensing science is a two-fold
problem. Like many other disciplines, remote sensing has

historically been driven and shaped by the most dominant
voices who hold positions of power, many of whom have
acted as gatekeepers when they have consciously or
unconsciously chosen to not recognise or act to rectify the
implicit bias and lack of representation in the field. These
dominant voices include the most frequently published
authors, the members of technical science teams, and the
most-funded principal investigators. Further, the remote
sensing field has fewer marginalised voices in positions of
power, and many describe feeling invisible or feel like their
voices go unnoticed (Crowley, 2019; Adams et al, 2020;
Crowley, 2020; Crowley et al, 2021a; Crowley et al., 2021b;
Stéphenne et al, 2021; Vizireanu et al, 2021). It is the
responsibility of every individual in our remote sensing
community to proactively make our field’s editorial boards
more diverse and inclusive, but it is the duty of gatekeepers to
act responsibly and promote underrepresented and diverse voices
(Ryan 2022).

Gatekeeping occurs at every stage of science, and not just on
editorial boards. Our remote sensing community consists of all of
our combined excellence, with many gears that fit together and
depend on one another. The success of a scientist depends on
their host institution, faculties, co-investigators, affiliations,
citations, number of publications, and other factors (van den
Besselaar and Sandstrom, 2017; Davies S. et al., 2021; Davies S. W.
et al., 2021). Our field is not exempt from implicit and explicit
bias. Some of the authors on this article have suffered implicit
bias, especially when submitting manuscripts to technical and
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methods -oriented journals that have a larger gender gap, not
only in the editorial or review boards, but also in the number of
manuscripts submitted by first authors that are men. Our
experience is that as authors who identify as women, we gain
lesser visibility and increased risk due to biases from editors,
reviewers, and readers throughout the publication process in
many remote sensing journals, similar to what has been found
in the field of ecology (Fox et al., 2016; Fox and Paine, 2019).
Further, authors with non-western presenting names from
underrepresented communities receive harsher reviews and
fewer citations (Fejes and Nylander, 2017; Silbiger and Stubler,
2019). In addition to men self-citing their papers more than
women (King et al., 2017), women’s research is less likely to be
cited by others, their ideas are more likely to be attributed to men,
and women’s solo-authored research takes twice as long to move
through the review process (Dion et al., 2018). In a world where
metrics and h-indices define the success of a scientist (Davies S.
et al,, 2021; Davies S. W. et al,, 2021; Maas et al., 2021), this
implicit bias against women and other minorities hinders their
career forcing many to leave science (Bostwick and Weinberg,
2022; Huang et al, 2020; Lariviere et al, 2013). The loss of
scientists and their ideas has detrimental impacts on potential
scientific innovations.

3 IT’S TIME TO DO BETTER

To reduce negative impacts incurred from bias, it is not enough
for any organisation to claim to be ‘champions of diversity and
inclusion’, without demonstrating actions towards achieving a
goal. It takes active allies to put the work in turning the ship
towards more diversity and inclusivity. To increase
representation, institutions must actively increase visibility of
their scientists, researchers, and authors from underrepresented
and marginalised groups and communities. These could be by
using social media platforms and professional networks such as
the Ladies of Landsat, Sisters of SAR, Women in Copernicus,
IEEE GRSS IDEA, Women+ in Geospatial, and other networks
(Crowley et al., 2021a; Crowley et al., 2021b; Riedler et al., 2021;
Stéphenne et al., 2021; Vizireanu et al., 2021) that aim to promote
and support women in remote sensing. Actively nominating
women for grants/awards, or by creating ‘special issues’ within
a journal to amplify their work can also help to promote and
support their research (Amon 2017; Van Oosten et al., 2017;
Joyce et al., 2021).

Within the remote sensing community, we must assign roles
with decision-making powers to researchers and scientists from
previously underrepresented groups, actively and consciously.
This must not be tokenistic, instead including them on editorial
boards, in senior management and positions with power to make
change. Focusing solely on empowerment programs does not
change the system, because underrepresented groups do not need
‘fixing’ and rarely lead such programmes. They have the skills and
knowledge but may lack the resources that enable visibility. They
need to be heard, and we need to listen.

We suggest an action plan to change this, specifically within
our remote sensing discipline.

Discovering Inclusivity in Remote Sensing

1) Collect diversity data to learn and change: Publishers,
professional societies, institutions, and individuals need to
actively collect baseline demographic data over time and
assess the extent of gender, racial, regional, and
institutional bias and their impacts on remote sensing
scientists (e.g. van Veelen et al., 2019) to enable change.

2) Journals and gatekeepers must act responsibly: Gatekeepers
and journals should actively make their editorial and review
boards more representative and inclusive, and with modesty
enable regional experts to evaluate what is relevant work in
specific areas. These efforts can be achieved through policies
that support more diverse editorial and review boards (Cho
et al,, 2014; Cheng et al., 2021; Maas et al., 2021).

3) Editorial boards must strive for internal diversity: This will
drive change from the top, create visible pathways for junior
academics, and encourage diverse perspectives and expertise
in areas sought for special issue publications (Cheng et al.,
2021; Cho et al,, 2014; Emerald Publishing, n.d.; Lerback and
Hanson, 2017; Squazzoni et al., 2021).

4) Double blind reviews or fully open reviewing to tackle bias and
harsh reviews: Given the bias observed towards accepting
papers from authors considered ‘similar’ to the editors and
reviewers (Helmer et al., 2017; Murray et al., 2019), we should
investigate more widespread double blind reviews (Darling
2015), or alternatively fully open reviews where all are
accountable for their words and decisions. We must also
continue to provide clear guidelines for reviewers to
produce constructive and fair reviews to avoid negative
impacts on authors from underrepresented groups (Silbiger
and Stubler, 2019).

5) Actively promote work undertaken by underrepresented
or marginalised remote sensing scientists: This might
include promoting the work and authors once
published, but also in actively seeking out/inviting work
from these authors in the first place (Maas et al., 2021) and
offering language or financial support where required. We
also recognise that there are further accessibility challenges
regarding publishing fees and gaining access to the articles
once published. Open access publications help to remove
the barrier of access to publications, and initiatives
supporting fee waivers for minoritised groups help to
provide financial support by reducing or removing
article-processing charges (Valenzuela-Toro and Viglino,
2021; Ross-Hellauer, 2022).

6) Accept and encourage ideas and manuscripts that are
multidisciplinary, transdisciplinary, and different from
the established norm: By promoting and inviting these
types of articles in remote sensing and special
collections, especially from minoritised scientists, we can
contribute as a field towards reaching global targets such as
the Sustainable Development Goals and the Sendai
Framework.

7) Ensure that local communities/institutions are credited
appropriately and benefit from “successful publications”
conducted in their geographic regions: This includes
collaborating with local representatives and organizations
and recognizing their contributions to the remote sensing

Frontiers in Remote Sensing | www.frontiersin.org

July 2022 | Volume 3 | Article 869291


https://www.frontiersin.org/journals/remote-sensing
www.frontiersin.org
https://www.frontiersin.org/journals/remote-sensing#articles

Joyce et al.

research to avoid “helicopter” science and increase the impact
of remote sensing articles (Abbasi and Jaafari,2013).

Systemic change will not happen overnight. However, our audit
shows that the remote sensing literature is driven by and largely
contains the voice of primarily men from a minority of countries.
Can we afford to let only a narrow scientific community make a
majority of the editorial decisions in the field of remote sensing? As
a result, is the field of remote sensing limiting the inclusion of
remote sensing scientists from the rest of the world (Maas et al.,
2021)? It is the responsibility of the privileged, including
established institutions, journals, and scientists to help create
the platform and spaces for underrepresented and marginalised
groups and communities to be in line with the motto of Agenda
2030 of “leaving no one behind”. Therefore, more journals must
update their editorial boards and policies. Creating diverse and
inclusive organisations includes more than doing what is right for
individuals and underrepresented groups: it is vital that we make
large-scale structural changes to the system. The data clearly
demonstrate that we see more innovative and beneficial science
that stems from diverse teams and authorships that are inclusive of
many perspectives (Abbasi and Jaafari, 2013; Freeman and Huang,
2014; AlShebli et al., 2018). This is a change we must embrace to
excel our discipline.

4 OUR CALL TO ACTION

It is difficult to translate individual desire or demand into
systemic change, particularly at a discipline level. That is
where the power of the collective is increasingly important.
We can choose to continue to ‘hold our stake’ in journals
whose mission aligns with our own values, and advocate for
others to do so with us. As a community, we can strive to create
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enough noise in hope that it will 1 day resonate loud enough to
be heard.

As an individual, consider your role as an editor, author,
reviewer, or reader. Is the journal you select or represent
demonstrating their worth as an active ally in creating a
diverse and inclusive remote sensing discipline? You have the
choice to continue aligning with that journal, or you can seek
alternatives and be the change you wish to see, leaving no one
behind.

As the all-women team of co-authors on this paper, we invite
all active allies to join us for a more inclusive future in our
discipline.
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