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Pressure in academia and science is rapidly increasing and early career researchers
(ECRs) have a lot to gain from being involved in research initiatives such as large
international projects. But just how inclusive are they? Here we discuss experiences
of ECRs directly involved in the Marine Ecosystem Assessment for the Southern Ocean
(MEASQ), an Australian led international research project to assess the status and trends
of Southern Ocean ecosystems. We review the benefits of ECR involvement in large-
scale initiatives to the project deliverables, the leadership team and ECRs themselves.
Using insights from MEASO, we outline the obstacles that may become barriers to ECRs
in scientific research in general but with a focus on large-scale research projects and
suggest potential actions to overcome these at the individual, institutional and scientific
community level. We consider the potential for ECRs to lead future Antarctic science
programmes with a focus on science communication and applied research for policy
makers within a global setting.

Keywords: ECR, mentorship, diversity and inclusion, polar science, interdisciplinarity

INTRODUCTION

The successful delivery of high quality and long-term research in most disciplines, including
Antarctic and Southern Ocean research, requires both international and inter-generational
collaboration. It is therefore imperative that Antarctic research initiatives involve the next
generation of polar scientists and prepare them to become effective future leaders of such
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initiatives. Historically as with other disciplines, polar research
has predominantly focused on the achievements of more
established scientists, particularly senior career-staged males
(Nash et al,, 2019). Although inequities have been reduced
in recent history, for example 46% of the projects from the
Chilean Antarctic program were led by women in 2019 (INACH,
2019) and the establishment of Pride in Polar Research in
2018, Antarctic and Southern Ocean research still lacks diversity
across gender, sexuality, cultural background, and experience.
The involvement of early career researchers (ECRs), defined as
researchers within 5 years of a terminal degree, in large-scale
initiatives fosters many benefits. These benefits may include
promoting diversity, capacity building and greater transference
of Southern Ocean knowledge to the next generation by allowing
ECRs to draw upon their scientific expertise, experience, and
innovation. However, there are numerous obstacles to ECR
involvement in such initiatives (Patterson et al., 2013; Sobey
et al, 2013; Jaeger-Erben et al, 2018; Pannell et al, 2019).
Examples include a lack of relevant research or support networks
(Bridle et al., 2013; Macoun and Miller, 2014; Freeman, 2018),
scarcity of long-term contracts (Sobey et al., 2013), failure to
include contributing ECRs in papers (Maestre, 2019), a lack of
travel support (Bradley et al., 2020) and a competitive academic
hierarchy (Pannell et al., 2019). In this manuscript, we explore
these obstacles and suggest actions to overcome these barriers
using our experiences from the Marine Ecosystem Assessment for
the Southern Ocean (MEASO) initiative. We also identify the role
ECRs can have in Antarctic and Southern Ocean research moving
forward although it is also applicable to research in general.

Marine Ecosystem Assessment for the Southern Ocean is
an ongoing international collaborative Antarctic and Southern
Ocean research project begun by the Antarctic Climate &
Ecosystems Cooperative Research Centre (ACE CRC) in Hobart,
Australia, in 2018. The overarching aim of MEASO was to
assess the status and trends of Southern Ocean habitats,
species, and ecosystems. The outcomes of these assessments are
presented in this Research Topic and, in future, in a summary
for policymakers.

The participation of ECRs in large-scale initiatives like
MEASO not only enriches scientific and political debates
with diverse and “fresh” perspectives, but also provides an
opportunity for ECRs to develop collaborative skills such
as networking, communication, interdisciplinary knowledge,
leadership and team-building. In addition to the above, these
opportunities boost ECR self-esteem, foster wider collaborations
that can lead to job opportunities and encourage ECRs to
stay in science. They can also cultivate competencies frequently
required by funding agencies, which can be difficult to develop
within traditional academic training processes (Hindshaw et al.,
2018). Large organizational bodies, such as the Scientific
Committee on Antarctic Research (SCAR), recognize that
providing opportunities for ECRs to voice their opinions on
the development of international research priorities, themes and
collaborations is valuable. SCAR and associations organizational

Uhttps://www.scar.org/general-scar- news/celebrating- polar2018/

bodies, such as the Association of Polar Early Career Scientists
(APECS) provide many opportunities for ECR involvement
including specific ECR workshops and reviewing opportunities
such as the review of the Intergovernmental Panel on Climate
Change (IPCC) Sixth Assessment Report®.

ECRs as a Part of MEASO

From the outset, MEASO has involved community consultation,
whereby both stakeholders and academics of all stages, including
ECRs, have been encouraged to participate in the assessment
process at any level of engagement. The first milestone
in the MEASO process was the MEASO2018 international
conference held in Hobart, Australia’. The conference was
an important opportunity for the scientific community to
engage with policymakers, the private sector, and civil society
toward a common goal of assessing the Southern Ocean.
In total, 175 participants from 23 countries attended the
conference. ECRs represented approximately one-third of all
attendees (see Figures 1A,B for additional statistics on ECR
contributions to MEASO).

Early career researchers were pivotal in the pre-conference
organization, including contacting and inviting potential
contributors. Direct contact with the MEASO steering
committee allowed for a welcoming environment in which
ECRs were encouraged to share ideas, network with other
attendees, and participate in breakout groups. In addition, a
pre-conference ECR workshop was co-hosted with APECS
which focused on ECR involvement in large international
initiatives*. ECRs were also offered to partake in a mentorship
programme whereby they were paired with a more senior
attendee, who could be a point of contact and provide
guidance during the conference. Mentoring programmes
like the one offered at MEASO2018 are not universal but
have been a major contributing factor to the success of other
research programmes such as the 2007-2009 International
Polar Year (Baeseman et al., 2011). A unique component
of the MEASO2018 conference was a day-long research-
policy forum, which provided an opportunity for ECRs to
experience discussions among scientists, policymakers, and
industry to identify ways to achieve a sustainable future for
the Southern Ocean. These discussions were used to structure
the core papers of the MEASO Research Topic in Frontiers
in Marine Science.

Following the conference, ECRs participated in a range of
essential roles related to the MEASO assessment process. One
of the more significant roles included co-authoring, and in
some cases, leading articles for this Research Topic as well
as previous MEASO publications [e.g., Brasier et al. (2019)].
Another unique role involving ECRs included writing, editing
and the reviewing of Wikipedia-style MEASO biota pages for

Zhttps://www.apecs.is/news/apecs- news/3571-call-for-reviewers- of- the- second-
draft- of-working- group-i- contribution- to- ipcc- sixth-assessment-report-ar6.
html

Shttp://www.MEAS02018.aq

*http://www.measo2018.aq/apecs
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FIGURE 1 | Early career researcher (ECR) participation and resulting benefits from their involvement in the Marine Ecosystem Assessment for the Southern Ocean
(MEASOQ). (A) attendance at the MEASO2018 conference by continent (B) ECR and mid-career researcher (MCR) authorship of MEASO Research Topic papers by
country (C) a list of benefits and opportunities created for ECRs during the MEASO project. * Continents/countries represent institutional affiliation not nationality of
individuals. ECRs are defined as researchers being within 5 years of finishing a Ph.D. or other terminal degree, which is the definition used by the Scientific
Committee on Antarctic Research and MCRs as those within 5-10 years of their Ph.D. Data used in this figure is supplied in the Supplementary Material.

the Southern Ocean Knowledge and Information wiki (SOKI)’.
ECRs also developed and managed the MEASO Twitter page
(@MEASO20), producing new infographics targeted at general
audiences and sharing research outcomes and projects weekly.
Figure 1C highlights the aspects of the MEASO process in which
ECRs were engaged, and their potential to greatly benefit ECR
experience in polar research.

*http://soki.aq/

This article presents perspectives of 16 ECRs from 8
different countries directly involved in the MEASO project
(e.g., conference attendees, SOKI contributors and/or authors
within the MEASO Research Topic). Specifically, the aims of this
manuscript are to:

(1) Discuss the benefits of ECR involvement in large
research projects such as MEASO, to both ECRs and
the project itself.
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(2) Identify obstacles to ECRs in science and their involvement
in large international research projects, how MEASO faced
these obstacles, and how the research community could
further overcome these obstacles to support ECRs.

(3) Provide a MEASO ECR perspective on the role of ECRs in
the future of Antarctic and Southern Ocean research.

OBSTACLES AND ACTIONS

Overall, MEASO created an inclusive working space for many
ECRs engaged in the project. However, long-term obstacles to
ECR involvement in similar initiatives do exist in Antarctic and
Southern Ocean research and across other scientific disciplines
(Chapman et al., 2015; Mallaband et al., 2017; Ayala et al., 2019).
We summarize eight key obstacles (Table 1) and suggest potential
actions from the perspective of the MEASO ECR community
that can be implemented at the individual, institutional and
research community level to enhance scientific engagement. See
the expanded version of Supplementary Table S1.

Pressure to Network

The highly competitive nature of modern academia, where there
are more applicants than available jobs, places significant pressure
on ECRs to network with senior researchers at conferences
and meetings. However, as stated in Sobey et al. (2013) “most
networking opportunities are found at higher levels.” We
(the MEASO ECR community) encourage ECRs to engage in
mentoring programmes, research groups within their community
and seek sponsors who can enhance their confidence, visibility,
credibility, and professional networks (Ansmann et al., 2014;
Fenton et al,, 2016; Gottlieb and Travis, 2018; Bohleber et al,,
2020). The academic environment has changed rapidly over the
last decades (Pitt and Mewburn, 2016), and the issues ECRs face
now are most likely different from those their mentors faced
earlier in their careers. For this reason, we encourage institutions
and the wider research community to invest in and promote
mentoring training programmes.

Early career researcher Mentors (i.e., those officially assigned
through a mentoring scheme or an ECR supervisor), across
all disciplines could engage in faculty training targeted at
providing a space in the academic pipeline for ECR career
progression (Sood et al., 2016). Funding for such initiatives
could coincide with organizations, universities and institutes
investing in training opportunities for ECRs. Training may
include workshops on career advice, writing manuscripts, science
communication, mental health, ethics and schemes aimed at
tackling inappropriate behavior toward ECRs, which may go
unreported and lead to career attrition in science (Nash et al.,
2019). Institutions should provide advice for mentors not only
focused on mentorship, but also on the idea of “sponsorship”
to provide collaborative and supportive outcomes that advance
an ECR’s career. This would help generate positive wellbeing
in the workplace (increasingly important in modern academia;
Maestre, 2019), improve grant success (Libby et al., 2016) as
well as competence and retention of a diverse workforce (Sood
et al., 2016). Thus, there are many social and economic reasons

for institutes to invest in mentor training, beyond just the
benefit to ECRs.

Competition

The imbalance between the number of ECRs and research
positions and grants has resulted in immense competition
between researchers for funding opportunities. With many
grant applications being specific to ECRs they are constantly
competing against their peers. Such competition can prevent
collaborations and negatively impact working relationships
(Anderson et al., 2007). This could inhibit their involvement
in large-scale research initiatives. Furthermore, with limited
research positions available, ECRs may be competing with mid-
career and senior researchers for institutional positions. We
encourage ECRs and their institutes to invest in technical and
research training opportunities and promote a more humane,
collaborative, and healthy work environment that discourages
competition (Maestre, 2019). It is important to develop the
soft skills and confidence of ECRs to improve their working
relationships (Boeren et al., 2015; Hindshaw et al., 2018).

Pressure to Publish

Researchers are evaluated based on publications, especially in
high impact journals, and citation numbers (Chapman et al,
2019), resulting in an increasing pressure to publish across
research disciplines. Whilst many ECRs publish within their
Ph.D., they may not be established enough to be invited to
co-author manuscripts (Elmassry, 2020). This may deter them
from getting involved in large-scale research initiatives or using
other methods of science communication due to being viewed
as less valuable or a lower priority. Publishing in high-impact
journals frequently depends more on the research team than the
ECRs themselves. We suggest increasing the value of alternative
research outcomes and activities, such as leadership of small
projects, public science articles or policy contributions, and the
facilitation of co-authorship of papers within research groups and
large research initiatives.

Academic Job Market and Career
Uncertainty

The lack of jobs in academia and the highly competitive nature
of funding schemes can make relocation an essential part of
a research career in most scientific disciplines (Skakni et al.,
2019). However, the short-term contracts offered to many ECRs
can limit their outputs, create career uncertainty and impact
their mental well-being (Nash et al., 2019; Woolston, 2020). We
encourage ECRs to join interdisciplinary networks, perhaps by
using associations such as APECS and SCAR working groups as a
starting point. ECRs can actively follow the APECS job board®
and SCAR working groups, which circulate job postings on
request. ECRs can also seek support from institutions to provide
longer term contracts, career development and workshops on
how to attract funding with salary support (Sobey et al., 2013).

Chttps://www.apecs.is/career-resources/job-board.html
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TABLE 1 | Major obstacles often experienced by early career researchers (ECRs) in science and the possible key actions that can be taken to improve them at the
individual (l), institutional (In), and Antarctic and Southern Ocean research community level (RC) that may also apply to other marine and science disciplines.

Obstacles

Key actions

MEASO examples

(1) Pressure to network

e Provide mentoring and sponsorship programmes at
conferences and within institutes and universities (In,
RC)

e ECR involvement and inclusion in organizations and
research networks ()

e Utilize social media platforms to connect with other
researchers (1)

e International and diverse supervisory teams (In)

e Offer remote attendance for those ECRs unable to
travel to conferences or workshops (In, RC)

e 2018 Conference had a mentoring program

e ECRs were involved in the conference planning,
organization and running

e Conference registration fee waived for ECR organizers
and prize winners

e Co-hosted an ECR workshop with APECS

e An ECR led Pew funded project resulting in a Nature
publication (Cavan et al., 2019)

e Remote attendance was offered for the 2019
United Kingdom workshop

(D)

(2) Competition

e Promote a more humane, collaborative, and healthy
work environments that discourage competition (In)

e Promote skill development including technical and
research training (In)

e Where possible offer in-house training or ECR
discounted attendance fees (In, RC)

e ECRSs specifically asked to provide content for the SOKI
pages on Antarctic and Southern Ocean biota and
ecosystems

(8) Pressure to publish

e Value and fund alternative research outcomes and
activities e.g., science communication, articles,
policy reports (RC)

e Facilitate the successful publication of ECR research
(e.g., funding the publication costs for open access
articles) (In)

e Create and support co-authorship opportunities (In,
RC)

e ECR presentations and posters were awarded at the end
of the conference.

e ECRs were interviewed by local radio stations during the
conference

e ECRs participated as lead and co-authors in this special
issue as well as in earlier MEASO publications (e.g.,
Brasier et al., 2019)

(4) Academic job market and career
uncertainty

e Join interdisciplinary networks (1)

e Minimum term contracts >1 year in funding for ECR
salary in large research projects (In)

e Provide workshops on obtaining funding (In, RC)

e Employed several temporary ECR workers from 6 to
18 months

(5) Work-life balance

e Project councils and committees should lead by
example (In, RC)

e Prioritize well-being and long-term sustainability of
working collaborations (In, RC)

e Accessible and freely available counseling support
(In)

e Dedicated time and funding for student support roles
(In)

e Conference provided free on-site childcare facilities and
personnel for all attendees

e Meeting notes were circulated for those unable to
attending online lead author and committee meetings

®

(6) Language barriers

o Offer free language training (In)

e Free Language support e.g., copy editing and
translation (In)

e Provide translated or plain language summaries of
key research outcomes (In, RC)

e Encourage English speakers to learn another
language (In)

e Non-English events at conferences (RC)

o MEASO will publish a plain English summary highlighting
key messages for policymakers and stakeholders with
the potential for translation into languages used by the
Antarctic Treaty System

(7) Voicing an opposing opinion

e Respect all scientific opinions (In, RC)
e Encourage scientific discussion (In, RC)
e Code of conduct to prevent harassment (In, RC)

e The MEASO process aimed to provide an unbiased
assessment of the literature which represented diverse
scientific perspectives

(8) Discrimination

e Zero tolerance policy of discrimination of any kind (In,
RC)

e Promote diversity groups such as Women in Polar
Science and Pride in Polar Research (In, RC)

e Clear and accessible reporting mechanisms for
harassment, abuse and bullying in the workplace
and science events (In, RC)

e Conference hosted a Women in Antarctic Science
breakout session

e MEASO ensured that on-site participation for the
United Kingdom workshop in 2019 was diverse across
gender, nations, expertise, and experience

We highlight examples of such actions used during the MEASO project. An extended table with more detailed actions is available in the Supplementary Material.
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Lack of Work-Life Balance

Maintaining a work-life balance benefits academic producti-
vity and publication outputs (Bielczyk et al., 2019). Without
consideration for personal well-being, researchers, dispropor-
tionately PhDs and ECRs (Mitra and McAlpine, 2017; O’Neill and
Schroijen, 2018), run the risk of experiencing burnout and mental
health issues (e.g., Petersen, 2011). Recognizing this at higher-
levels and leading by example to implement flexible working
arrangements and well-being support systems across institutions
sets a standard of work-life balance. This standard must include
those with (or planning) a family, or in caring roles (Calisi and
A Working Group of Mothers in Science, 2018). Consequently,
institutions and research laboratories incorporating these work
ethics show improved productivity and creativity (Hunter,
2019). We also encourage mid-career and senior members
of the research community to lead by example to promote
working more effectively and efficiently over working more hours
(Powell, 2017).

Language Barriers

Research communities are made up of multiple nationalities
and languages, however, English remains the primary scientific
language. This disadvantages ECRs that come from non-English
speaking countries by limiting their potential output, hindering
expression of their ideas and restricting their networking abilities
and the reach of their research, along with associated racial biases.
Additionally, terminology between disciplines can be a barrier
for collaboration across science, policy, and the social sciences
(Pannell et al, 2019). We encourage free language training,
translation, and copy-editing services to non-native English
speakers but also the translation and plain language summaries of
key publications. Institutes could also provide language training
for English speakers to learn another scientific language and
conferences could host non-English speaking events.

Voicing an Opposing Opinion

Early career researchers can be hesitant to publish controversial
research or object to proposed projects for fear of damaging
their future career. By utilizing research networks and institute
workshops, ECRs should be able to discuss these perspectives
in a safe and supportive environment. Supervisors should also
be trained to encourage everyone to contribute, even if they
have opposing views.

Discrimination

Early career researchers bring new perspectives and a diverse
set of skills to large-scale research initiatives (Fritz et al., 2015;
Hindshaw et al., 2018). Valuing the opinions and perspectives
of emerging researchers in science facilitates the identification
of previously unexplored gaps and diverse ways of thinking.
However, despite these benefits, in some cases, the opinions and
perspectives of ECRs tend to be dismissed by more established
researchers. Discrimination as a result of age, career stage, class,
race, sexuality and gender should not be tolerated. To promote
diversity in research we encourage researchers to join diversity
groups such as Women in Polar Science (@WomeninPolarSci

on Twitter), Minorities in Polar Research (@PolarImpact on
Twitter) and Pride in Polar Research (@PolarPride on Twitter).
Institutes and the wider research community can lead by
example, such as ensuring diverse representation on selection
panels and committees (Nash et al., 2019).

PERSPECTIVES OF ECRS ON THE
FUTURE OF ANTARCTIC AND
SOUTHERN OCEAN RESEARCH AND
THEIR ROLEIN IT

Across many disciplines there is a shifting research culture
from individualistic, competitive practices to models of
interdisciplinary collaboration and transparency which may
help address many of the challenges faced by ECRs today
(Table 1). Whilst such a shift requires changes to be made
at multiple organizational levels (from individual projects up
to large institutional and multinational goals), appreciating
diverse views and adopting a broad vision for the application of
research findings across fields can help build a more inclusive
environment. Doing so may advance our ability to address the
ever more complex and trans-disciplinary challenges (e.g., Global
Change) being faced today (Hossain et al., 2017).

Antarctic and Southern Ocean research needs to be high-
quality and evidence-based to contribute to decision making
and policy development for ultimate protection of vulnerable
Antarctic ecosystems (Kennicutt et al, 2015; Hughes et al,
2018). Protecting and understanding these ecosystems is of
global importance as environmental change within Antarctica
has implications for global climate, sea level, biodiversity, and
society (Kennicutt et al., 2014). ECRs are well-placed to conduct
this research with the modern research landscape requiring ECRs
to be generalists, working across disciplines with a wide range of
collaborators. ECRs able to travel between institutes to establish
such collaborations need travel support from their project
budget or schemes such as the SCAR/Council of Managers
of National Antarctic Programs (COMNAP) fellowships’. In
addition, ECRs are actively trained in science communication
using the most updated technologies and platforms as well
as traditional methods. This training will benefit discussions
and correspondence between researchers, policymakers and the
general public, as well as fostering integrated, cross-disciplinary
research teams. These cross-disciplinary and communicative
skill sets of ECRs may also assist in the integration of
Antarctic and Southern Ocean research into global policies and
initiatives such as IPCC reports (for example, IPCC, 2019) and
the United Nations Decade of Ocean Science for Sustainable
Development (Pendleton et al., 2020), which will facilitate
recognition of the impacts and importance of Antarctic and
Southern Ocean research.

Evaluating research projects and the scale upon which they
are likely to be relevant to policymakers and the broader

https://www.scar.org/awards/fellowships/overview/;  https://www.comnap.aq/
expert-groups/education-outreach- training- expert-group/comnap-antarctic-
fellowship/).
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scientific community continues to be an important priority in
today’s dynamic management and political culture. This may
be challenging for ECRs striving to generate impactful and
timely research, with many working on projects with short
timescales and limited access to long-term observations. In
such circumstances, large collaborative initiatives provide the
necessary opportunities for ECRs to participate in larger-scale
initiatives relevant to policy (Chapman et al., 2015; Evans and
Cvitanovic, 2018). For long-term initiatives, such as national
research programs, engaging with ECRs in the early stages
of planning, may offer significant benefits to their long-term
success. For example, a range of new infrastructures and research
initiatives are coming to fruition within many national polar
research programmes, which, once established, will require
engagement from today’s ECRs. The predicted lifespan of new
research vessels is around 30 years (e.g., the RSV Nuyina)®, during
which time todays ECRs are set to be highly involved over
their research careers in planning scientific activities on-board
the ship, including the management and execution of cruises.
We encourage ECRs to engage in longer-term initiatives and
action plans within national programmes as this could promote
opportunities in the future.

FINAL REMARKS

The opportunity for ECRs to engage directly at a high level
in comprehensive projects such as MEASO, while historically
rare, is increasingly becoming the standard in marine research.
Whilst ECRs need to take a proactive approach, they also need
support from supervisors, mentors and research institutes to
facilitate these opportunities. Overall, MEASO created positive
opportunities and outcomes for a small number of ECRs.
We have suggested specific future actions for ECRs and the
marine research community to support ECRs in improving
their potential longevity in this space and capacity to lead
future research programmes. ECR engagement in initiatives such
as MEASO provides ECRs with the experience and skills to
help acquire funding for their own research projects, which
contributes to the development of their own independent
research teams (Majaneva et al, 2016; Hindshaw et al,
2018). However, many barriers remain to ECR involvement in
such initiatives that must be addressed at the organizational,
institutional, and community level, before today’s ECRs will be
able to lead a second MEASO in the future.

We have provided a general ECR perspective on the future
of marine research with a focus on how science is delivered.
We feel that the future success of marine research will require
the following: (1) effective communication of research outcomes
to diverse audiences, and (2) its incorporation into globally
relevant and impactful reporting aligned with global research
initiatives beyond an Antarctic and Southern Ocean focus. We
encourage further discussions and qualitative surveys from an
ECR perspective to investigate the priorities, gaps, trajectories

8http://www.antarctica.gov.au/icebreaker/about- the-ship

and pathways to overcome barriers to ECR engagement in
marine research.
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