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h  i  g  h  l  i g  h  t  s

Limited  Global  South  participation
and  parachute  science  hampers  trop-
ical  ecology.
Upgrades  in  equity,  diversity  and
inclusion rooted  in  the  Global  South
are essential.
Tropical  conservation  practices  must
be  led  by  local  researchers  and  stake-
holders.
Recognition  of science  in  the Global
South may  improve  through  out-

g  r  a  p  h  i c  a  l  a  b  s  t  r  a  c  t
reach.
International  research  must  provide
equitable workloads  and  recognition
to Global  South  researchers.
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a  b  s  t  r  a  c  t

Strengthening  participation  of  Global  South  researchers  in tropical  ecology  and  conservation  is a target  of
our  scientific  community,  but strategies  for fostering  increased  engagement  are  mostly  directed  at  Global
North institutions  and  researchers.  Whereas  such  approaches  are  crucial,  there  are  unique  challenges  to
addressing  diversity,  equity  and  inclusion  (DEI)  within  the  Global  South  given  its socio-economic,  cultural
and  scientific  contexts.  Sustainable  solutions  protecting  biodiversity  in the  tropics  depend  on  the  leader-
ship of  Global  South  communities,  and  therefore  DEI  improvements  in  the  Global  South  are  paramount
in  our  field.  Here,  we  propose  ten  key  actions  towards  equitable  international  collaborations  in tropical
ecology,  which,  led by  Global  South  researchers,  may  improve  DEI  at institutional,  national  and  interna-
tional  levels.  At  an institutional  level,  we  recommend  (1)  becoming  role  models  for  DEI,  (2)  co-developing
research  with  local  stakeholders,  and  (3) promoting  transparent  funding  management  favouring  local  sci-
entists.  At  a national  level,  we  encourage  (4)  engagement  in political  actions  protecting  scientists  and
their  research  in tropical  countries,  (5)  participation  in improving  biodiversity  research  policies,  and  (6)
devising  research  that  reaches  society.  At  an  international  level,  we  encourage  Global  South  researchers
in  international  collaborations  to  (7)  lead  and direct  funding  applications,  (8)  ensure  equitable  workloads,
and  (9)  procure  equal  benefits  among  national  and  foreign  collaborators.  Finally,  (10)  we  propose  that

Global South  leadership  in  DEI efforts  has  the most  potential  for worldwide  improvements,  supporting
positive  long-lasting  changes  in our entire  scientific  community.  Supplementary  materials  provide  this
abstract  in  18 other languages  spoken  in the  Global  South.

©  2023  Associação  Brasileira  de  Ciência  Ecológica  e Conservação.  Published  by  Elsevier  B.V. This is  an
open  access  article  under  the CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/
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Introduction

The Global South, particularly the tropics, harbors most of the
planet’s biodiversity, and yet it remains relatively understudied as
compared to the Global North (Collen et al., 2008; Habel et al., 2014;
and see Santos, 2016 for definitions of ’Global North’ and ’Global
South’ used in this manuscript). Similarly, most scientific publi-
cations in tropical ecology and conservation are led by authors
from just a handful of countries, with researchers and scientific
institutions based in the Global South remaining underrepresented
(Campos-Arceiz et al., 2018; Maas et al., 2021; Nurcahyo and
Meijaard, 2018). This publishing bias is often accompanied by
parachute research, in which foreign scientists researching in or
about the tropics fail to involve local counterparts and share sci-
entific outcomes and practical resources from their studies with
stakeholders in the study area (Asase et al., 2022; Haelewaters
et al., 2021; Maas et al., 2019; Stefanoudis et al., 2021). This lack of
inclusion of local communities and other stakeholders in tropical
ecology and conservation efforts is unsustainable and may  result
in a widening gap between research and application, in which seri-
ous threats to tropical biodiversity go unresolved, while traditional
knowledge about the distribution, ecology, natural history and pos-
sible uses of tropical species remains inaccessible to the scientific
community (Baker et al., 2019; Berkes et al., 2000; Muhumuza and
Balkwill, 2013). Not involving local researchers and their capac-
ity perpetuates the historical disadvantages of the Global South in
science and development and can lead to further bias in scientific
practices and conservation priorities (Armenteras, 2021; Pettorelli
et al., 2021).

Diverse research teams benefit from the extended experi-
ence and networks of their members, increasing scientific impact
and practice (Choi and Oh, 2020; Reich and Reich, 2006). Sim-
ilarly, including local experts and reviewing scientific projects
with local communities can scale up research applicability (Maas
et al., 2019; Sheil and Lawrence, 2004), and the impacts of sci-
entific publications (Nomaler et al., 2013). Multiple calls and
initiatives are drawing attention to targeted discrimination, harass-
ment and inequality issues within the scientific community, and

the relevance of accounting for DEI in research (e.g. Baker et al.,
2019; Perez and Hogan, 2018), publishing (Pettorelli et al., 2021;
Ramírez-Castañeda, 2020) and implementation of tropical ecol-
ogy and conservation (Maas et al., 2019; Muhumuza and Balkwill,
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013; Rudd et al., 2021). However, these recommendations tar-
et mostly researchers, educators and publishers from or based
n the Global North (but see e.g. Ramírez-Castañeda et al., 2022).

hereas such recommendations are crucial, there are unique chal-
enges to addressing for DEI within the Global South, and these vary
ccording to the socio-economic and cultural characteristics of each
ation (Ciocca and Delgado, 2017; De La Cadena, 1998; Felitti and
izzotti, 2016; Slobodian et al., 2021).

If Global North nations are allocated the exclusive responsi-
ility of changes towards DEI, we will be far from constructing
orldwide-applicable solutions. Instead, this may  perpetuate neo-

olonial practices in which privileged nations establish and impose
odes of conduct and “best” scientific practices from a culturally-
iased perspective (Pineda and Streitwieser, 2018, 2018; Soares
t al., 2022). Efforts rooted in and trimmed for the needs of Global
outh nations are urgent if we aim to create a truly equitable com-
unity of tropical ecologists and conservationists.
International collaborations in research and practice are key

or biodiversity conservation worldwide, as evidenced by many
ations seeking to align their conservation priorities with interna-
ional targets, such as the United Nations’ Sustainable Development
oals (Liu et al., 2017; Mason et al., 2020). For example, transbound-
ry collaborations among tropical countries have great potential
or conserving species with large distribution ranges or migratory
abits (Liu et al., 2020; Marcacci et al., 2023) and North–South
ooperation is expected to improve capacity-building and con-
ervation investment in less-favored countries (Blicharska et al.,
021). However, international research collaborations are often
ermeated and hindered by socio-economic inequalities among
ations, institutions, and researchers, even within the Global South
Blicharska et al., 2021; Boshoff, 2010). For example, although much
as been written about the “parachute science” perpetuated by
lobal North researchers on Global South communities, there has
een less acknowledgement of how similar dynamics can occur
mong different demographic groups within a given country (e.g.
lobal South researchers from wealthier urban backgrounds con-
ucting research in poorer, rural communities). In addition, DEI
onsiderations differ according to economic, social, and political

ontexts; for example, in many tropical countries, indigenous com-
unities include uncontacted groups, which require additional

hinking about who  is being represented (or not represented) in
onversations about tropical biodiversity and conservation.
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Fig. 1. Ten actions led by researchers based in the Global-South, supporting a diver
several  of the logos used in this figure are available in Appendix 1. All other logos cr

We  have gathered our expertise participating in DEI committees
in international societies; our experiences in research collabora-
tions between Global South and Global North nations; and the
current body of literature in the topic to identify alternatives
promoting equitable participation in tropical ecology and conser-
vation across the world from a Global South perspective. Towards
this aim, in the remainder of this article we suggest a set of
actions for Global South researchers to promote DEI within their
teams, at a national scale, and within international collaborations
(Fig. 1). We  discuss how these actions add up to international
efforts for increased and equitable participation of Global South
researchers—and marginalised groups among them—in tropical
ecology and conservation.

Ten direct actions for Global South leaders to improve DEI
in international collaborations

Institutional level

1. Be a role model for DEI
Discrimination towards ethnic minorities or underrepresented

ethnicities, women and other historically marginalised groups is
as pervasive within education and research institutions in the
Global South, as in the Global North (e.g. Barrantes, 2020; Canessa,
2007; De La Cadena, 1998; Felitti and Rizzotti, 2016; Gaentzsch
and Zapata-Román, 2020; Slobodian et al., 2021; Tapia-Jáuregui
and Jiménez-Santofimio, 2017). Therefore, it is a responsibility of
ecology and conservation leaders in the Global South to promote a
scientific community that is representative of the vast demographic
diversity and points of view that exist at the national and regional
levels. All members of the community should have fair access to
participating in research teams, as well as on boards and leadership
roles.

We  encourage frequent self-assessments of personal privileges
and discriminatory prejudices (de Vos, 2022), and pressure for
research and education institutions in the Global South to develop
and improve formal DEI policies, including clear codes of conduct
(Ramírez-Castañeda et al., 2022; Tulloch, 2020); trained arbiters
(e.g. ombudspersons) and neutral committees to address conflicts
and complaints. These policies should guarantee mechanisms to
safely raise concerns about DEI, and mentoring programs that pro-
mote the creation of a comfortable and secure climate for all (Casad
et al., 2021).

2. Co-develop and communicate your research with local

stakeholders

The limited inclusion of local stakeholders by Global North
researchers, resulting in parachute science, has been widely crit-
icised (e.g. Baker et al., 2019; Nokmaq et al., 2021; Salomon et al.,
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018; Ybarra, 2018). However, we  must recognize that parachute
esearch practices also exist within Global South countries, espe-
ially when access to higher education and capacity-building
oncentrates in large cities (Akshay and Demon, 2021; de Vos
nd Schwartz, 2022). Research and practice of tropical ecology
nd conservation can profit greatly from diverse working teams,
ncluding local specialists, e.g. “paraecologists”, with empirical
nowledge of local ecosystems and biodiversity (Schmiedel et al.,
016; Sheil and Lawrence, 2004). Co-developing research projects
nd discussing outputs with local communities maximise their
pplicability and impact while honouring the sovereignty of local
ommunities over their territory and resources, and guarantee-
ng long-lasting relationships based on trust (Toomey et al., 2019).
espectful engagement of local communities includes their active
articipation and feedback at multiple stages, getting permis-
ions and co-developing research questions; collaborating with
nd hiring locals, and building capacity during data collection and
rocessing; openly discussing partial and final research results,
nd adapting research and participatory practices accordingly (e.g.
rce-Plata et al., 2020; Danielsen et al., 2007; Maas et al., 2019;
amírez-Castañeda et al., 2022; Toomey, 2016). Cross-disciplinary
pproaches in which ecological expertise is complemented by
nowledge from other disciplines about intercultural dialogue can
upport this goal, and guarantee integration of traditional knowl-
dge from local stakeholders (Campbell, 2005; Kainer et al., 2006;
aas et al., 2021).

. Promote transparent funding management favouring local
esearchers

Research institutions worldwide have increased bureaucratiza-
ion, in order to standardize institutional practices and comply with
nternational standards (Clavijo, 2022; Muñoz, 2019). However,
his has resulted in overly-complex processes and formalities that
ake researchers away from investigation and teaching, and implies

 large economic and workload investment from institutions
Clavijo, 2022; Coccia, 2009). Notably, in our experience, processes
o obtain the documentation needed to apply to and administer
rants are often unclear and time-consuming in Global South insti-
utions. This hinders the completion of scientific research projects,
he maintenance of international collaborations that follow strict
roject deadlines, and the access of researchers in the Global South
o international funding opportunities (Merkle, 2017). Therefore,
t is urgent that institutions in the Global South develop trans-
arent policies for the management of research funding, which
uarantee access to research money that has been obtained, as well

s mechanisms to trace money use. Such policies must be devel-
ped with a focus on reducing administrative tasks for researchers,
nd guaranteeing equitable benefits for national and international
esearchers. Developing such standards often requires the devel-
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opment of brand-new policies and administrative teams, such as
ethics committees, which is costly in both money and time (Hydén,
2016; van Helden, 2012). However, it offers a possibility to increase
the awareness of administrative staff about the requirements and
opportunities to obtain research funding, and its benefits for insti-
tutional growth.

National level

4. Engage in political actions to protect science
Global South ecologists have increasingly voiced concerns about

limited financing, employment opportunities and legal protections
for scientists in tropical and subtropical countries (Carosso et al.,
2019; Escobar, 2019; Kwasi-Agyeman et al., 2020; Metzger et al.,
2019). The low investment in science and education among Global
South governments contributes to poverty and social inequality
(Carosso et al., 2019) and increases “brain-drain—i.e. the migra-
tion of trained scientists to foreign nations with more employment
opportunities (Ciocca and Delgado, 2017). Guaranteeing a stable
national budget for science and political independence for research
institutions may  prevent scientific research from being affected by
rapidly-changing political interests (Quintans-Júnior et al., 2020)
or other crises such as pandemics (e.g. Reidpath and Allotey, 2020).
This will be paramount at a global scale to guarantee scientifically-
informed actions to counteract climate change, and to protect the
tropical biodiversity upon which human communities depend (e.g.
Fünfgeld, 2021; Magnusson et al., 2018).

We encourage Global South ecologists and conservationists to
continue engaging in policy development, participating in forums,
press communications and interactions with politicians, urging
national governments to recognize the relevance of biodiversity
research and education, as well as environmental and conservation
leaders. Direct changes in the political systems of a country can be
beyond the scope of ecologists’ jobs, but it is our responsibility to
our colleagues, mentees and research fields to continue advocating
for policy changes that prioritise science and biodiversity protec-
tion. As a first step, this requires policy adjustments that ensure
protection of ecology and conservation researchers, practitioners,
and their institutions from possible political retaliation.

5. Advance biodiversity research policies
Bureaucratic processes to obtain research permits often take

considerably longer than expected, do not completely follow
the stated regulations (e.g. Nemogá-Soto and Rojas-Díaz, 2009;
Vásquez-Restrepo, 2021), and become obstacles for the study
and conservation of nature all around the world (Acosta and
Pérez-González, 2019; Neumann et al., 2018). This hinders the
success of national and international research initiatives in trop-
ical ecology and conservation, since the timelines to obtain a
permit are often not in line with those demanded by research
projects and funding agencies. In contrast, engaging in the creation
and improvement of laws related to research permits may  allow
Global South researchers to guarantee the consideration of realis-
tic deadlines for scientific research, and the compliance of tropical
biodiversity protection (e.g. Ragamustari and Sukara, 2019). A good
example for this is the National Biodiversity Mission from India,
which has allowed the development of new policies, covering bio-
diversity management and conservation, ecosystem function and
the management of data from these fields. These policies should
favour access to genetic resources and other biodiversity sam-
ples by national researchers and explicitly discourage parachute
science by demanding the participation of local researchers in

projects involving international scientists/institutions (de Vos and
Schwartz, 2022). Within such international collaborations, local
scientists may  lead the obtention of research permits and access to
tools and information that require that foreign researchers become
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amiliarized with and abide by local regulations (Fukushima et al.,
021; Renner et al., 2012).

. Devise research that reaches society
Improving the quality and perception of science at a national

evel requires broadening the accessibility of scientific knowledge
o the wider public. Outreach activities should be a priority for
ll ecologists, conservationists and their institutions, and inter-
ational collaborations should be permeated with this thinking.
reat examples include the multiple campuses and outreach activ-

ties from the Universidad Nacional de Colombia, which have
ontributed to decentralise professional education in the coun-
ry, and the inclusion of students from underrepresented regions
https://unal.edu.co/sedes), as well as environmental advice and
onsultancy, and dissemination activities that improve the recog-
ition of national scientific advances and scientists’ connection
ith local communities (Salomon et al., 2018; Toomey et al.,

019).
Decentralising science opens the opportunity for knowledge co-

roduction with relevant stakeholders, such as local communities
nd NGOs, politicians and private companies (Salomon et al., 2018).
oreover, this can encourage the creation of community-based

onservation initiatives, including biodiversity monitoring (e.g.
 ̧ ekercioğlu, 2012 and Biodiversity Observation Networks) and sur-
eys for prioritising areas and methods for nature conservation
e.g. Zapata and Rondán, 2016). Additionally, the decentralization
f science can potentially increase opportunities for discussions
bout the role of scientific research and accessibility in society (e.g.
onney et al., 2016; Frigerio et al., 2018).

nternational level

. Lead funding applications
The limitations for equitable participation of Global South

esearchers in international collaborations have been widely
iscussed, particularly with regard to the lack of funding oppor-
unities and insufficient training (e.g. de Grijs, 2015; Haelewaters
t al., 2021; Maestre and Eisenhauer, 2019; Sheil and Lawrence,
004). Whereas efforts to increase alternatives and coverage
f education and research funding for the Global South remain
carce, they have increased in recent years (e.g. Elsevier Foundation
r the European Grants for Overseas Countries and Territories).
oreover, some funding opportunities are specifically targeted

t international collaborations, even including exploratory visits
o potential partners abroad and allowing proposals in several
anguages (eg. WWF  funding). Ecologists and conservationists
n the Global South may  take advantage of these opportunities
nd lead applications to research grants, guaranteeing their
irect access to funds and equitable benefits for national and

nternational collaborators (Asase et al., 2022). Taking leader-
hip in funding applications may  imply increased workloads,
elated to both identifying funding opportunities available for
lobal South researchers, and adapting research proposals to

heir specific standards. However, beyond additional work-
oads, it may enable early and well thought collaborations with
oreign researchers, and growth in the funding alternatives to
romote them. Moreover, it makes it possible for funding agen-
ies to familiarize with the characteristics and needs of funding
ecipients in the Global South, hopefully improving require-
ents for grant applications with a perspective of increased DEI

Escobar Álvarez et al., 2021). Currently, funding that supports
he development of participatory research collaborations and

he co-creation of research questions and methods between
lobal South and international researchers is scarce. This neglects

he time and effort necessary for collaborative research, and
he possibility that it is actually based on shared interests. An

https://www.indiascienceandtechnology.gov.in/st-visions/national-mission/national-biodiversity-mission
https://unal.edu.co/sedes
https://geobon.org/about/vision-goals/
https://elsevierfoundation.org/
https://commission.europa.eu/funding-tenders/find-funding/eu-funding-programmes/overseas-countries-and-territories_en
https://wwf.panda.org/act/wwf_scholarships_conservation_grants/
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increase in the availability of research awards for the initial
steps of international research agreements has the potential
to increase scientific collaborations across different cultural
backgrounds.

8. Protect your work and be respectful of others’ contributions
Global South leaders in ecology and conservation have voiced

concerns about tokenism—e.g. inclusion in collaborations to com-
ply with DEI requirements but limited to a symbolic role—and
unequal workload distribution in international research collab-
orations (e.g. Armenteras, 2021). Global South researchers are
often expected to perform the most strenuous fieldwork activ-
ities collecting ecological data, while Global North researchers
lead data analysis and writing and therefore often claim first
authorship in derived scientific publications (Seidler et al., 2021).
Equitable collaborations should guarantee comparable task dis-
tribution, in which all team members performing different tasks
related to ecological research—planning and executing field activ-
ities, processing samples and data, analyzing data and preparing
manuscripts, among others—are equally recognized and respected.
Global South researchers should continue voicing concerns about
equitable workload distribution within international collabora-
tions and advocate for transparent agreements from the planning
stages of international research projects. Such agreements must
become an official written component of collaborations with
explicit spaces for discussing and updating them during the course
of projects (Baker et al., 2019; Maestre and Eisenhauer, 2019; Parker
and Kingori, 2016).

Comparable team structures in international collaborations may
prevent hierarchical interactions between national and interna-
tional team members. Maintaining comparable budgets and the
same number of national and international graduate students,
principal investigators, and research assistants may  increase the
probability of a fair distribution of economic resources for national
and international team members, accounting for differences among
international currencies. Moreover, opportunities for peer-to-peer
engagement between national and international collaborators
must be frequent to support equitable knowledge exchange among
team members (Maestre and Eisenhauer, 2019).

9. Guarantee equal benefits for all collaborators
Effective biodiversity conservation worldwide is currently lim-

ited by knowledge gaps about the most biodiverse areas on our
planet, particularly tropical regions (Amano and Sutherland, 2013;
Elias et al., 2007). Filling these gaps relies to a large degree
on long-term data which can only be obtained with leadership
of local scientists and communities, and therefore high-quality
capacity-building for these communities must become a focus of
international collaborations. Currently, Global South researchers
have limited access to top-notch tools, equipment and training
for research, which in turn hinders their access to international
funds and collaborations. Whereas many of these issues are related
to inequalities in international economy and trade (van Helden,
2012), international collaborations should include mechanisms
that reduce disparities among team members. Advocating for equi-
table payment, access to high-level training, scientific literature,
technology (e.g. software licences) and equipment must be a prior-
ity of Global South leaders involved in international collaborations,
and their counterparts must be open to acknowledge and handle
such needs. Similar scientific benefits from research may  improve
the participation of the Global South in ecology and conserva-

tion by making researchers and students in the region competitive
vis-á-vis international standards. For example, broadening cur-
rent hegemonic criteria for co-authorship in scientific manuscripts
allows recognition of fundamental tasks for research that go beyond
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ata collection and analysis (Cooke et al., 2021; Maestre and
isenhauer, 2019).

0. Integrate actions with global DEI efforts
Our manuscript has highlighted key actions for researchers from

he Global South to improve diverse and equitable inclusion in
ropical ecology and conservation. Such recommendations comple-

ent many resources already proposed to prevent discrimination
nd limited opportunities for underrepresented ecologists and con-
ervationists. We  are aware that the actions mentioned here are
nsufficient to completely account for DEI issues in this field, and
hat there are additional challenges specific to situations in the
lobal North, or which are shared globally (e.g. Asase et al., 2022).
ctive efforts to develop personal, institutional and international
echanisms that recognize the different needs of researchers are

ssential to guarantee fair international research collaborations
hat maximise, above all, benefits for the protection of tropical
iodiversity. Therefore, giving an active voice and role of under-
epresented communities in decision-making processes is pivotal.
epresentation of the Global South into international discussions
bout ecology and conservation—such as forums, policy meetings
nd scientific conferences—are key to improving our practices and
o highlight the often-overseen work of Global South researchers.
cknowledging tropical ecologists’ and conservationists’ opinions
ased on their actual experience with tropical biodiversity will be
ecessary for making well-informed decisions and policies. This
ill be paramount for true and long-lasting improvements in our

cientific community and in biodiversity conservation.

onclusion

Our manuscript suggests 10 specific actions that tropical ecol-
gy and conservation researchers based in the Global South can
ead in order to support DEI initiatives. These actions require effort,
ncreased self-awareness and a willingness to compromise, and we
xpect they are mirrored by similar self-awareness and willing-
ess to compromise from those in privileged positions and nations
round the globe. We are confident that such investments will
urther support tropical nature conservation and our scientific com-

unity. Our proposed actions at the institutional scale have the
otential to transform research communities into teams that gen-
inely represent the diversity of people and perspectives present
cross the Global South. By scaling these initiatives at national and
nternational levels, we expect that decision-makers in tropical
cology and conservation will become more representative of those
iving in and with tropical megadiversity.

A wave of change is arriving in the scientific community, with
fforts from journals, education institutions, funding bodies, and
esearchers themselves to make tropical ecology and conserva-
ion more inclusive. For example, quantitative assessments of the
uman diversity represented by editorial boards and authors have
een recently performed by several well-recognized journals, thus
ocumenting the need for the further inclusion of Global South
esearchers as leaders in global conversations about biodiversity
nd conservation (Campos-Arceiz et al., 2018; Hazlett et al., 2020;
aas et al., 2021; Pettorelli et al., 2021). We  call on Global South

esearchers to take charge of additional DEI efforts and shape the
ay  that equity and inclusion is discussed at a global scale. Our

esearch and the conservation of tropical biodiversity can only ben-
fit from this.
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