
Collaborative research networks as a
strategy to synthesize knowledge of
Amazonian biodiversity
Bethânia Oliveira Resende1,2, Leandro Juen1,†, Juliana Schietti4, Fabricio
Beggiato Baccaro5, Eduardo Krempser6,7, James Moura Jr.2,8, Lucas Colares1,2,
Raquel L. Carvalho9, Oliver L. Phillips10, Gahelyka Souza11,12, Thaisa Sala
Michelan1, André Ricardo Ghidini11,12, André Demori7,13, Bruna Letícia Barreto
Façanha14, Clarissa Rosa4, Eduardo Venticinque15, Francieli Bomfim1, Marcelo
Raseira1,16, Shirley Famelli2,3, Adriane Esquivel-Muelbert17, Ana Claudia
Kasseboehmer9, Ana Luísa Fares1,18, Anthony Santana Ferreira1,2, Camila
Cherem Ribas4, Carolina Castilho19, Cássio Alencar Nunes20,21, Dárlison F. C. de
Andrade16,22, Divino Silvério23, Erlane José Rodrigues Cunha24, Ettore Antunes12,
Eva Rodrigues1, Everton Silva1, Fernanda Alves-Martins25, Fernando Augusto
Schmidt11, Fernando Elias23, Fernando Geraldo de Carvalho24, Fernando Z.
Vaz-de-Mello26, Gabriel Cruz1, Giovanni Palheta1, Grazielle Teodoro1, Hans
ter Steege27,28, James Albert29, Jeanne Nascimento4, Joás Brito1, José Júlio
Toledo14, José Max B. Oliveira-Junior30, Josinete Monteles1, Julia Arieira31,32,
Juliana Stropp33, Karina Dias-Silva34, Leandro Castello35, Leandro L. Giacomin36,
Leandro Schlemmer Brasil37, Lenize Calvão1, Letícia Vieira20, Lis Stegmann1,
Luciano Montag1, Marcos Pérsio Dantas Santos1, Marcos Silveira11, Mayerly
Alexandra Guerrero-Moreno30, Nathália Nascimento38, Neusa Hamada4, Onildo
Marini-Filho16, Pablo Melo4, Palmira Ferreira39, Paulo de Marco Júnior40,
Rafaella Maciel41, Raimunda Pinheiro30, Raphael Ligeiro1, Renato Lima38,
Renato Martins6, Ricardo Koroiva36, Rogerio R. Silva42, Sabina Ribeiro11, Thiago
Bernardi Vieira34, Victor Alberto Tagliacollo43, Victor Rennan Santos Ferreira1,44,
Wallace Beiroz18,36, Yuri Kuikuro4 and Filipe Machado França1,2,†

1Universidade Federal do Pará, Belém, Pará, Brazil
2School of Biological Sciences, and 3School of Geographical Sciences, University of Bristol, Bristol, UK
4Instituto Nacional de Pesquisas da Amazônia, Manaus, Amazonas, Brazil
5Universidade Federal do Amazonas, Manaus, Amazonas, Brazil
6Fundação Oswaldo Cruz, Rio de Janeiro, RJ, Brazil
7QuipoTech: Soluções Blockchain, Petrópolis, RJ, Brazil
8Universidade da Integração Internacional da Lusofonia Afro-Brasileira, Redenção, Ceará, Brazil
9Universidade de São Paulo, SP, Brazil
10University of Leeds, Leeds, UK
11Universidade Federal do Acre, Rio Branco, AC, Brazil
12Universidade Federal de São Carlos, São Carlos, SP, Brazil
13Instituto Militar de Engenharia, Rio de Janeiro, RJ, Brazil
14Universidade Federal do Amapá, Macapá, AP, Brazil
15Universidade Federal do Rio Grande do Norte, Natal, RN, Brazil
16Instituto Chico Mendes de Conservação da Biodiversidade, Brasília, DF, Brazil
17University of Birmingham, Birmingham, UK
18Universidade Estadual de Feira de Santana, Feira de Santana, Bahia, Brazil
19Núcleo Regional de Roraima, Instituto Nacional de Pesquisas da Amazônia, Boa Vista, Roraima, Brazil

© 2025 The Authors. Published by the Royal Society under the terms of the Creative Commons Attribution
License http://creativecommons.org/licenses/by/4.0/, which permits unrestricted use, provided the original
author and source are credited.

Biological science
practices

Cite this article: Resende BO et al. 2025
Collaborative research networks as a strategy to
synthesize knowledge of Amazonian biodiversity.
Proc. R. Soc. B 292: 20252069.
https://doi.org/10.1098/rspb.2025.2069

Received: 11 August 2025
Accepted: 21 October 2025

Subject Category:
Ecology

Subject Areas:
ecology, environmental science, ecosystem

Keywords:
Brazilian National Institute of Science and
Technology, research investments, tropical
biodiversity, gender equality, collaborative
research networks

Authors for correspondence:
Bethânia Oliveira Resende
e-mail: bethania-nx@hotmail.com
Filipe Machado França
e-mail: filipe.machadofranca@bristol.ac.uk

†Joint senior authors.
Special Feature: The other 1%: Showcasing
science and scientists from the Global South and
indigenous communities. Guest edited by Sarah
Brosnan, Stephanie Meirmans, Maurine Neiman,
Guadalupe Peralta and Shalene Singh-Shepherd.

Electronic supplementary material is available
online at https://doi.org/10.6084/
m9.figshare.c.8108725.

Downloaded from http://royalsocietypublishing.org/rspb/article-pdf/doi/10.1098/rspb.2025.2069/4153378/rspb.2025.2069.pdf
by guest
on 02 December 2025

http://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://crossmark.crossref.org/dialog/?doi=10.1098/rspb.2025.2069&domain=pdf&date_stamp=2025-11-26
https://doi.org/10.1098/rspb.2025.2069
https://doi.org/10.6084/m9.figshare.c.8108725
https://doi.org/10.6084/m9.figshare.c.8108725


20Universidade Federal de Lavras, Lavras, MG, Brazil
21Lancaster University, Lancaster, UK
22Serviço Florestal Brasileiro, Ministério do Meio Ambiente e Mudança do Clima, Brasília, DF, Brasil, Brasília, Brazil
23Universidade Federal Rural da Amazônia, Belém, Pará, Brazil
24Instituto Tecnológico Vale, Belém, Pará, Brazil
25Centro de Inverstigação em Biodiversidade e Recursos Genéticos (CIBIO-InBIO), Portugal
26Universidade Federal de Mato Grosso, Cuiabá, MT, Brazil
27Naturalis Biodiversity Center, Leiden, Zuid-Holland, Netherlands
28Quantitative Biodiversity Dynamics, Biology, Utrecht University, Utrecht, Netherlands
29University of Louisiana at Lafayette, Lafayette, LA, USA
30Universidade Federal do Oeste do Pará, Santarém, Pará, Brazil
31Science Panel for the Amazon (SPA), Brazil
32Instituto Nacional de Áreas Úmidas, Brazil
33Biogeography Department, Universität Trier, Trier, Germany
34Universidade Federal do Pará, Altamira, Pará, Brazil
35Virginia Tech University, VA, USA
36Universidade Federal da Paraíba, João Pessoa, PB, Brazil
37Universidade Federal de Mato Grosso, Araguaia, Brazil
38Escola Superior de Agricultura Luiz de Queiroz, Universidade de São Paulo, Piracicaba, SP, Brazil
39Secretaria de Estado de Meio Ambiente e Sustentabilidade do Pará, Belém, Pará, Brazil
40Universidade Federal de Goiânia, Goiânia, GO, Brazil
41Universidade de Brasília, Brasília, DF, Brazil
42Museu Paraense Emílio Goeldi, Coordenação de Ciências da Terra e Ecologia, Belém, PA, Brazil
43Universidade Federal de Uberlândia, Uberlândia, Brazil
44Universidade do Estado de Mato Grosso, Nova Xavantina, MT, Brazil

 BOR, 0000-0002-3489-0481; LJ, 0000-0002-6188-4386; JS, 0000-0002-1687-4373; FBB, 0000-0003-4747-1857; EK, 0000-0002-4652-442X; OLP, 0000-0002-8993-6168;
TSM, 0000-0001-9416-0758; BLBF, 0000-0001-6108-3477; ALF, 0000-0002-2738-1670; CAN, 0000-0002-2783-0210; FE, 0000-0001-9190-1733; JS, 0000-0002-2831-4066;
MAG-M, 0000-0002-6767-2966; RM, 0000-0003-3464-7905; TBV, 0000-0003-1762-8294; VAT, 0000-0003-1493-9409; FMF, 0000-0003-3827-1917

The Amazon region is critical for maintaining global biodiversity and mitigating climate change; however, it faces escalating
threats from deforestation and habitat degradation. Addressing these threats requires evidence-based strategies grounded
in investments in science, technology, innovation and collaborative research. The Brazilian National Institute of Science
and Technology (INCT) programme plays a central role in advancing scientific and technological progress by establishing
collaborative research networks across diverse fields and regions. In this context, we present the INCT in Synthesis of
Amazonian Biodiversity (INCT-SynBiAm) as a case study, illustrating how research networks can promote diversity in
academia and enhance our understanding of biodiversity in hyperdiverse tropical regions. The SynBiAm network integrates
47 academic and non-academic institutions from Brazil and abroad. Its key objectives are to establish and expand a
collaborative initiative for research synthesis in Amazonia, deepen our understanding of biodiversity patterns, threats and
drivers in forest and freshwater ecosystems, inform environmental and educational practices and policies, and train future
educators, decision-makers and scientists committed to the Amazon’s conservation and sustainability. We outline the INCT
programme and demonstrate how the INCT-SynBiAm network can achieve these goals, providing a model for future
collaborative initiatives aimed at addressing socio-ecological challenges in tropical regions.

1. Introduction
The loss of biodiversity and the climate crisis represent two of society’s most pressing global challenges [1,2]. In response,
governments worldwide are increasingly investing in technologies and strategies aimed at protecting biodiversity [3], restoring
ecosystems [4] and promoting climate adaptation and mitigation [5]. Addressing these challenges requires the rapid develop-
ment and implementation of technologies, environmental policies and practices informed by scientific evidence [6,7]. Under-
standing the interconnections between biodiversity loss and climate change is crucial for assessing the risk of large-scale tipping
points and enhancing ecosystem resilience [8,9]. This is particularly important for ecoregions exhibiting high environmental
heterogeneity and socio-ecological diversity, such as the Amazon. However, limited information on Amazonian biodiversity
and ecosystem dynamics—compounded by under-sampled areas and research biases [10]—creates significant knowledge gaps
that hinder our ability to develop evidence-based conservation strategies. In this context, collaborative research networks
can help bridge these gaps by strengthening research infrastructure, improving data accessibility and quality and enhancing
biodiversity monitoring [11–13].

Brazil hosts more than 60% of the Amazon River Basin and the largest remaining tropical forest on the planet. At the same
time, it is home to over 212 million people [14] and one of the world’s largest producers and/or exporters of many agricultural
commodities [15], hydropower electricity [16] and minerals [17]. This represents a significant challenge for balancing devel-
opment and environmental conservation in the country. In the Brazilian Amazon, increased deforestation rates, forest fires,
poaching, illegal exploitation of natural resources, extreme climate events and declining precipitation have led to uncertainties
for the future of ecosystems and the people who depend on them [18–21]. Recent socio-political and environmental turmoil

2

royalsocietypublishing.org/journal/rspb 
Proc. R. Soc. B 292: 20252069

Downloaded from http://royalsocietypublishing.org/rspb/article-pdf/doi/10.1098/rspb.2025.2069/4153378/rspb.2025.2069.pdf
by guest
on 02 December 2025

http://orcid.org/
http://orcid.org/0000-0002-3489-0481
http://orcid.org/0000-0002-6188-4386
http://orcid.org/0000-0002-1687-4373
http://orcid.org/0000-0003-4747-1857
http://orcid.org/0000-0002-4652-442X
http://orcid.org/0000-0002-8993-6168
http://orcid.org/0000-0001-9416-0758
http://orcid.org/0000-0001-6108-3477
http://orcid.org/0000-0002-2738-1670
http://orcid.org/0000-0002-2783-0210
http://orcid.org/0000-0001-9190-1733
http://orcid.org/0000-0002-2831-4066
http://orcid.org/0000-0002-6767-2966
http://orcid.org/0000-0003-3464-7905
http://orcid.org/0000-0003-1762-8294
http://orcid.org/0000-0003-1493-9409
http://orcid.org/0000-0003-3827-1917


has raised concerns about the future of Brazilian science (e.g. [22,23]) and its path towards sustainability [24]. It is therefore
crucial to ensure that decision-making and policy-making in Amazonia are grounded in scientific evidence while accounting
for the region’s diverse socio-environmental context. Collaborative research networks, which involve not only scientists but
also practitioners, decision-makers, Indigenous peoples and local communities—who possess a practical and diverse body of
knowledge—are essential in effectively addressing biodiversity and ecosystem challenges [25,26]. By engaging these communi-
ties, such networks can enhance our understanding of the solutions that need to be prioritized and strengthen local and regional
capacities for protecting biodiversity and restoring ecosystems [13,27–29].

Although numerous initiatives (e.g. Amazon Tree Diversity Network [30] and PREDICTS [31]) focus on local and global
biodiversity, many face significant methodological, geographic and taxonomic challenges. This is because quantifying biodiver-
sity with standardized methods is costly and labour-intensive [32,33], making accessibility, research infrastructure and data
availability key limitations for assessing tropical biodiversity in remote regions and at macroecological scales [10,34]. Collabora-
tive research networks and biodiversity studies are also constrained by ecosystem and geographic limitations. For instance,
the tropics have been neglected in ecology and evolution research [35–37], while the coordination of collaborative research
networks and databases focused on tropical biodiversity is historically located in Global North countries—where research
funding and infrastructure are more abundant—and has poor gender representation as well as of scientists from Latin America
and other Global South regions [38–42]. Conservation efforts and global biodiversity databases are often taxonomically biased
towards plants and vertebrates, providing much less attention to invertebrates—which represent most of the biodiversity on
Earth [43]. This bias is evidenced by the fact that only around 1.2% (12 747 of >1 million) of the currently known insect species
have had their conservation status assessed by the IUCN, compared witho 84% of vertebrates and 17% of plants [44]. This raises
concerns given the expected extinction rates and biodiversity declines driven by climate change and other anthropogenic threats
happening across the tropics, particularly in Amazonia [45–48]. Finally, although scientific research has expanded across the
tropics, in-country funding distribution inequalities [49], lack of integration of local communities and knowledge systems into
the scientific process [50], science-policy gaps and institutional constraints [51] can limit the development and implementation
of evidence-based policy and decision-making in tropical countries.

In this context, we present the National Institute of Science and Technology (INCT) programme, with a particular focus on
the ‘Synthesis of Amazonian Biodiversity’ (INCT-SynBiAm or INCT-SinBiAm (in Portuguese)) Network—a recently established
collaborative and multidisciplinary network. Our overall aim is to argue for the importance of investments in collaborative
research and networks to enhance our knowledge of tropical biodiversity and promote inclusive research environments.
Specifically: (i) we assess inequalities in research investments on biodiversity and gender representation within the INCT
programme to contextualize opportunities and challenges for Amazonian research; (ii) we use the INCT-SynBiAm conceptual
and methodological framework as a case study to inform and foster other similar initiatives across the tropics; and (iii) we
present proposed tools, actions and partnerships developed by SynBiAm. Furthermore, we share lessons learnt from the
development of our collaborative research network and propose potential future directions through which the Brazilian INCT
programme and affiliated research networks could achieve a long-lasting impact on shaping future biodiversity research,
conservation practices, and environmental policies.

2. The Brazilian National Institute of Science and Technology programme
(a) Overview
The INCT programme was established in 2008 as a national initiative supporting strategic research areas critical to Brazil’s
development. Each INCT network represents an individual research institute funded through this programme. Throughout
this paper, we refer to the whole national programme as ‘INCT programme’; to the individual institutes as ‘INCT(s)’ and/or
‘INCT network(s)’; and our network focused on Amazonian biodiversity synthesis as ‘INCT-SynBiAm’. The INCT programme
is coordinated by the Brazilian Ministry of Science, Technology and Innovation, in partnership with other national agencies
responsible for research, higher education and health policy—including the National Council for Scientific and Technological
Development (CNPq). The programme supports a network of INCTs, representing a cornerstone initiative to foster scientific
and technological excellence across a broad spectrum of epistemic fields and strategic areas. The programme’s primary
goals include developing and training human resources, exchanging knowledge and technologies, supporting research and
development, and integrating Brazilian research into the global scientific context. The INCT programme also plays a pivotal
role in scientific education and outreach by establishing environments that attract, retain and train students and early-career
researchers. Through funded networks, the INCT programme advances basic and applied research while strengthening Brazil’s
scientific infrastructure. This includes establishing laboratories and providing support to institutions nationwide, thereby laying
a robust foundation for scientific progress.

(b) Research investments on biodiversity and gender representation within the National Institute of Science and
Technology programme

Since 2008, the INCT programme has invested over R$2.5 billion Brazilian reais (approx. 500 million USD) through five calls for
applications, supporting 324 INCT networks (see details in electronic supplementary material, table S1). These networks cover
a wide range of disciplines, from botany, ecology and zoology (hereafter biodiversity-related fields) to nanotechnology, public
health and renewable energy. The programme has made significant investments in biodiversity-related research. Using publicly
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available data from the CNPq Data Panel [52], we found a total of 228 scholarships funded through the INCT programme
from 2016 to 2023 for biodiversity-related fields. These scholarships include technical research support (n = 79), training of
undergraduate students (n = 71), industrial and technological development (n = 56), postdoctoral positions (n = 16) and other
categories (n = 6), which underscores the programme’s emphasis on capacity building (see electronic supplementary material,
table S2). While this investment might seem modest given the magnitude of the country’s biodiversity and environmental
challenges, it remains one of the few national mechanisms designed to promote long-term scientific collaboration and coordina-
ted capacity building in Brazil, especially in underrepresented regions such as the Amazon.

Apart from the differences between the individual calls, INCT programme research investments also vary across Brazilian
regions (figure 1). Since 2008, the Southeast region has received the highest number of funded networks (n = 191) and
scholarships (n = 71), followed by the Northeast (n = 51 networks and 71 scholarships), South (n = 45 networks, number of
scholarships not available), North (n = 21 networks and 31 scholarships) and Central-West regions (n = 16 networks and 55
scholarships; figure 1; electronic supplementary material, table S3). Although all the 13 INCTs currently active in the North
region are concentrated in just two municipalities (Manaus and Belém), most of these networks are specifically focused on
Amazonian biodiversity (n = 7; see electronic supplementary material, table S4). This distribution of INCTs and scholarships
underscores historical asymmetries in infrastructure, institutional capacity and access to national funding mechanisms—both
within and between the Brazilian regions (e.g. [49]).

Inequalities extend beyond the distribution of resources, as evidenced by the under-representation of women in the
coordination of INCT networks (figure 1). Female representation reached up to 25% among regional coordinators of INCT
networks (figure 1a)—with only 20% of biodiversity-related INCTs in the North region being led by women (figure 1c). Gender
representation was more evenly distributed among students and technical staff, both at the national programme and for
biodiversity-focused INCTs (figure 1b,d). While reflecting the patterns of inequalities in academia across various countries and
disciplines [42,53], it highlights the critical need for targeted actions and policies to ensure diverse representation in science and
to address the intersections of regional and gender disparities in research funding [42,54].

3. The National Institute of Science and Technology in Synthesis of Amazonian Biodiversity network: an
Amazonian case study on ecological synthesis research

Synthesis research plays a crucial role in consolidating knowledge in various fields and provides valuable insights for decision-
making at multiple levels [28]. Globally, synthesis research has become increasingly important for understanding large-scale
biodiversity patterns, identifying drivers of change and addressing complex socio-ecological challenges [48,55,56]. In Brazil,
synthesis research has been relatively underdeveloped compared to Global North countries, yet it is essential for guiding
long-term conservation efforts, sustainable management strategies and socio-ecological policy decisions (e.g. [28,57–60]). Within
Brazil, even the relatively few initiatives that do exist are mostly based outside Amazonia and focused on synthesizing the
knowledge of non-Amazonian biodiversity (e.g. Biota Synthesis, https://biotasintese.iea.usp.br [57]).

The INCT-SynBiAm network was officially launched in December 2023 during an in-person meeting held in Belém, Pará,
with the participation of approximately 70 members from various institutions and regions. Funded for an initial 5-year
period, the network builds on previous collaborations and aims to consolidate synthesis research on Amazonia biodiversity.
Its governance structure includes a steering committee with four coordinators and seven thematic working groups, each
coordinated by two researchers. Members were selected based on scientific expertise, regional and gender representation,
prior collaborations and active engagement in biodiversity science and policy. Additionally, during the proposal submission,
we mapped and identified potential new members (both academics and non-academics) with expertise in key topics for the
network (e.g. policy, decision-making, science communication, and engagement with traditional communities).

Currently, the INCT-SynBiAm has 110 members from 47 institutions, 39 in Brazil and 8 abroad. Our members and institu-
tions are distributed across the Brazilian regions, including 67 members and 17 institutions in the North, 22 members and 12
institutions in the Southeast, 4 members and 3 institutions in the Northeast, 9 members and 6 institutions in the Central West,
and 1 member and 1 institution in the South (figure 2a). SynBiAm’s membership also varies across sectors and genders (figure
2b). Female scientists represent 44.5% (n = 49) of the network members and 50% (n = 8) of the leadership positions (figure
2c). Regarding the career-level distribution, INCT-SinBiAm has 22 postdoctoral researchers, 8 graduate students, 53 university
faculty members, 3 undergraduate students, 7 academic researchers and 17 non-academic members. In Brazil, members are
geographically distributed across 28 cities in 17 states. Outside Brazil, members are present across five countries (England,
Portugal, the Netherlands, the United States and Germany).

Our network exemplifies the power of collaborative science to tackle complex biodiversity challenges and provides a model
for future initiatives across the tropics. The INCT-SynBiAm network was established to synthesize existing knowledge on
Amazonian forest and freshwater biodiversity and generate relevant scientific evidence to tackle local and regional environ-
mental challenges through three overarching goals: (i) strengthening and expanding a collaborative research network focused
on synthesizing data on Amazonian terrestrial and freshwater biodiversity data, (ii) informing practices and public policies
related to education, conservation and sustainable management, and (iii) promoting the training of new generations of decision-
makers, educators and scientists working in the Amazon. To achieve this, we expanded a previous network built through
investments from the Brazilian Synthesis Centre on Biodiversity and Ecosystem Services (SinBiose/CNPq)—one of the first
Global South-based synthesis research centres focused on ecological studies [57]—through the project ‘SYNthesising Ecological
Responses to deGradation In amaZonian Environments’ (see [10]). In doing so, INCT-SynBiAm brought together scientists,
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practitioners, policy-makers, decision-makers and community leaders to build a multidisciplinary network and participatory
approaches to fill gaps in ecological synthesis research.

Figure 1. Regional and gender distribution of funding across the Brazilian INCT programme (a,b) and for biodiversity-related projects funded by the INCT programme
(c,d). The number of coordinators, students and technicians for biodiversity-related INCTs was not available for the South region. Human resources (b) and biodiversity
students (d) are based on scholarship numbers provided by the INCT programme at distinct levels between 2016 and 2023 (see electronic supplementary material,
tables S2 and S3). Biodiversity-related INCTs account for investments and scholarships within the botany, ecology and zoology fields. All data are publicly available and
were extracted from the CNPq Data Panel [52].

Figure 2. Spatial distribution of scientists affiliated with INCT-SynBiAm (a) across the globe and (b) within Brazil. In panels (a) and (b), the colour and thickness of the
connecting lines indicate the number of collaborators in each country or state, all converging toward the INCT-SynBiAm headquarters in the eastern Amazon. In panel
(b), Brazilian states without fill colour have no affiliated members, while coloured states reflect varying numbers of partners. Panel (c) shows the gender distribution of
all affiliated members, with red indicating women and blue indicating men.
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Aiming to overcome structural barriers, INCT-SynBiAm has implemented deliberate actions to foster greater equity in
both regional and gender representation. For example, 45% of its members are women, while 67 of its members and 17 of
its institutions are based in the Amazonian region, which has been historically underrepresented in research funding for
biodiversity in Brazil (figure 2) [49]. The choice of the leading and member institutions was driven by recognizing the role of
Amazonian institutions to lead capacity-building efforts aligned with local realities while promoting the within-country and
international collaborations with partners from other Brazilian regions and countries. For instance, INCT-SynBiAm collaborates
with several other INCTs and research network initiatives. Beyond collaboration, SynBiAm plays a central role in synthesizing
biodiversity knowledge, acting as a hub for integrating and organizing field data generated by researchers from and beyond
our network. In this way, the institute currently acts as a ‘network of networks’ (or ‘meta-network’) aiming to enhance the
collective impact of biodiversity research in the region. As a result of these collaborations, the network has already led to 12
peer-reviewed scientific publications (electronic supplementary material, table S5) and reached out to over 1000 people through
the (i) organization of symposiums and meetings, (ii) design of educational materials, and (iii) implementation of participatory
workshops involving local communities, educators and environmental managers. These efforts reflect the network’s aim to
bridge scientific knowledge with conservation and education practices across different regions of the Amazon.

4. Developed approaches and learnt lessons to enhance tropical biodiversity knowledge
(a) TAOCA: a technological tool to store and validate Amazonian biodiversity data
Biodiversity databases play a pivotal role in biodiversity conservation and monitoring efforts. These initiatives enable effi-
cient and long-term storage, sharing and analysis of large amounts of data while promoting international collaborations
and providing a solid foundation for developing evidence-based public policies [61–64]. Biodiversity databases also enhance
data transparency and standardization, support environmental education and foster public access and participation in data
collection and conservation efforts [65,66]. Among global initiatives, the Global Biodiversity Information Facility (GBIF) is
the world’s leading biodiversity database, currently storing over 3 billion occurrence records (https://www.gbif.org, accessed
January 2025). Despite all the currently available information, ongoing shortfalls in species taxonomy, abundance and spatial
distribution still limit our understanding of biodiversity patterns, particularly in the tropics [67–71]. Moreover, there is a critical
gap in standardized sampling effort data, which hinders not only the analysis of species occurrence, but also robust estimates of
abundance and population trends over time.

To fill these gaps and achieve our mission of understanding the patterns of Amazonian biodiversity, members of
the INCT-SynBiAm Network co-founded the TAOCA (acronym for ‘Traits, Abundances, Occurrences, and Communities
from Amazonia’) database (for details, see https://www.taoca.net), which integrates, curates and stores raw data on
Amazonian forest and freshwater biodiversity. TAOCA employs machine learning models to validate and curate taxon-
omy and geographic information, with the goal of ensuring that the biodiversity data is taxonomically updated and
available for the scientific and practitioner communities in the longer term. Currently, it stores 922 234 records from 6834
(morpho)species (accessed January 2025), including ants (n  = 1148), birds (n = 855), dung beetles (n = 444), freshwater
macroinvertebrates (e.g. Ephemeroptera, Plecoptera, Trichoptera, Odonata and Hemiptera; n = 881), macrophytes (n = 724)
and fishes (n = 2782) sampled from forest and freshwater environments within Brazil’s Legal Amazon states. These records
derive from raw datasets collected and provided by over 500 data contributors. When comparing Amazonian species
records from TAOCA and GBIF (figure 3), we found that the overlap between databases varied across taxa: 67% for fishes,
54% for ants, 43% for birds, 10% for freshwater insects, 9% for macrophytes and 5% for dung beetles. Our assessment also
highlights the number of exclusive species records for both databases (figure 3). TAOCA hosts exclusive species records
ranging from 3% (for macrophytes) to 32% (for ants), while GBIF includes exclusive records ranging from 14% (for ants)
to 88% (for macrophytes) of species occurring in the Amazonian region.

TAOCA is the first and currently one of the most comprehensive online databases that systematically compiles standardized
ecological data on the terrestrial fauna of the Brazilian Amazon. Similar to other large-scale biodiversity databases (e.g.
ForestPlots [72] and TreeCo [73] for trees; the Global Ants Database [74] for ants; and PREDICTS [31] for multiple taxa),
TAOCA enables large-scale, high-quality data analysis for multiple species. The main advances of TAOCA are as follows: (i) the
integration of raw species abundance data collected using standardized and documented methods (e.g. GBIF focuses primarily
on species abundance data obtained from various sampling methods); (ii) the integration of data from forest and freshwater
ecosystems as well as from multiple biological groups (e.g. many previous initiatives have focused on a particular ecosystem
and/or taxa when integrating data from different species); and (iii) the leading role of local institutions in decision-making
and management of the datasets aggregated in the database (e.g. most initiatives storing global and tropical biodiversity data
are based in the Global North and not in the tropics). In addition, TAOCA is currently being structured to include datasets
from other Amazonian countries, further increasing its global relevance and importance for tropical biodiversity research.
Ensuring TAOCA’s long-term sustainability and funding is a key priority for our network. Our current strategies include:
(i) integration with public platforms such as SiBBr (Brazilian Biodiversity Information System, https://www.sibbr.gov.br),
which are highly relevant for environmental policy and decision-making in Brazil; (ii) collaborative governance with scientific
networks, institutional partners and data providers; (iii) ongoing support from computer scientists and programmers for
technical development and data security; and (iv) securing additional funding via national and international grants. These
measures aim to preserve and expand TAOCA as a reference platform for Amazonian biodiversity.
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(b) Intersectoral and international collaborations
Intersectoral and international partnerships play a crucial role in advancing science, particularly within research networks,
as they address the following two key aspects. (i) Promoting a transdisciplinary approach and knowledge exchange by involving
stakeholders from governmental, business, academic, NGO and civil society sectors can facilitate the integration of diverse
perspectives into the scientific process [75]. This integration fosters innovative and effective solutions through the sharing of
knowledge and best practices, enriching research by adapting and advancing scientific methods within different cultural and
sectoral perspectives [76]. (ii) Enhancing accessibility to resources and impact: partnerships with the public sector and non-govern-
mental organizations can increase research uptake by decision-makers and policy-makers. Collaborating with the private sector
provides funding opportunities and technology exchanges. International partnerships promote knowledge exchanges and
access to state-of-the-art infrastructure and specialized equipment, often not available in some regions or countries. Intersectoral
partnerships can also enhance the legitimacy of scientific research by demonstrating a collaborative and inclusive approach,
which is essential to ensure that research outcomes are translated into evidence-based decision-making and public policies
[77,78].

As an interdisciplinary and inter-institutional network that includes both public and private initiatives, the INCT-SynBiAm
aligns with these points because the network is composed of members from different sectors, including park managers,
environmental decision-makers, community leaders and researchers from Brazilian and international institutions, and a
technology-based company focused on developing environmental solutions (QuipoTech, https://www.quipotech.com)—which
has been directly involved in the TAOCA creation, maintenance and expansion. The broad representation of members across
various sectors enhances the network’s credibility and legitimacy when proposing information for use in public policies.

(c) Knowledge co-production
Knowledge co-production represents a transformative approach in research [79]. It can foster intersectoral and multidisciplinary
collaborations, as well as the integration of scientific, Indigenous and local knowledge systems. In doing so, knowledge
co-production promotes inclusivity and innovative problem-solving, including holistic and contextually relevant interventions
in biodiversity and ecosystem conservation [25,80,81]. A key strength of knowledge co-production lies in bridging the research-
practice and research-policy gaps [82,83]. Through stakeholder engagement and participatory approaches, it can generate and
enhance the uptake of scientific evidence, often leading to solutions of complex challenges while aligning research with societal
needs [28,84–86]. Knowledge co-production has also been highlighted as a pathway to effective environmental management
and governance [85], while the adoption of participatory approaches can lead to conservation strategies that are ethically
grounded and aligned with the local socio-ecological context and needs [87,88]. By transcending disciplinary niches, knowledge
co-production can lay the foundation for sustainable and inclusive development and proactive biodiversity research and
conservation [81,88,89].

The INCT-SynBiAm is promoting and encouraging co-production of knowledge and scientific evidence with traditional
people, policy-makers, decision-makers and practitioners. We engage with these diverse sectors of society through participatory
approaches and initiatives that also promote capacity building and science communication. Co-production approaches are
also adopted across different levels of the educational system in Brazil. For example, bringing together secondary school
teachers, Indigenous and non-Indigenous researchers, and leaders from Indigenous and traditional communities to co-design
biodiversity-focused educational materials and digital tools, as well as training university students through pedagogical/teach-
ing residencies at rural and Indigenous schools, which is aligned with Brazil’s Pedagogical Residency Programme (for details,
see [90]).

Since its launch in late 2023, SynBiAm has supported engagement and capacity-building activities across five states in
the Brazilian Amazon. These initiatives have included citizen science workshops, participatory biodiversity monitoring, and
capacity building in data management and field protocols. In total, over 500 individuals have benefited from these efforts,

Figure 3. Exclusive and shared species records for ants, fishes, birds, freshwater macroinvertebrates, dung beetles and macrophytes between the GBIF and TAOCA
databases. Assessed in January 2025.
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including students, local leaders, traditional and Indigenous community members, and early-career researchers. A notable
example of SynBiAm’s impact is the participatory biodiversity monitoring programme conducted with the Panará Indigenous
people in Mato Grosso, which began in early 2024. This initiative trained 26 Panará youth leaders in data collection using
simplified protocols to survey aquatic insects and water indicators. The activity was co-designed with community representa-
tives and conducted in their territory, promoting autonomy in environmental monitoring. Such efforts were previously rare
due to the lack of targeted funding and logistical support. SynBiAm provided the financial and human resources, technical
coordination and institutional articulation required to overcome previously existing barriers. Another important activity of
the network was supporting the 7th Symposium on Neotropical Aquatic Insects. This event gathered approximately 400
participants and resulted in a collaborative article with the researchers involved, presenting a synthesis of the key findings
and discussions from the symposium. Thanks to the support provided by INCT-SynBiAm, registration fees were reduced,
which facilitated hosting the event in the Amazon region and ensured strong participant representation. For further details on
INCT-SynBiAm activities and impact, see electronic supplementary material, table S6.

(d) Retention and training of early-career researchers
The retention of a critical mass of high-skilled investigators is a fundamental aspect of scientific advancement and effective
research [91]. Investing in the education of qualified scientists and creating opportunities to keep these professionals is essential
for strengthening research and innovation infrastructure, particularly in the Global South where brain drain is a common
phenomenon [92,93]. Research networks can promote the retention of early-career researchers by enhancing their scientific
impact [94], performance [95,96] and citability of their work [97,98]. By having embedded experiences and local knowledge,
these scientists can have a greater policy relevance [99] and an impact on governance performance [100]. When scientists remain
in their local institutions, they also play a key role in training the future generations at various levels—undergraduate, graduate
or specialization, which is essential to foster innovation and technological development in the long term. In INCT-SynBiAm,
non-academics (n = 17) and early-career researchers (e.g. postgraduate and postdocs; n = 30) account for approximately 42% of
our members. In terms of human resource development, our network currently supports 21 scholarship holders, including eight
undergraduate researchers, six postdoctoral fellows and seven scholars focused on Technological and Industrial Development.
These scholarships aim to strengthen local capacity and foster the next generation of scientists and practitioners engaged in
Amazonian biodiversity research and policy.

Collaborative research networks can also promote science communication and training beyond the academic world. For
example, our network has created opportunities for early-career researchers to engage with local schools and develop edu-
cational materials (e.g. e-books, digital tools and online scientific content) targeting different audiences and educational
groups and levels. Our goal is to both train early-career scientists in science communication and produce valuable tools to
empower educators and inspire students to engage more with conservation, science, decision-making and policy in Amazonia.
Despite its early achievements, SynBiAm faces structural and operational challenges common to research networks in tropical
regions. First, funding distribution inequalities affect scientific infrastructure across institutions and regions within the INCT
programme (figure 1), with many leading institutions and resources located outside the Amazon region. This poses logistical
and equity-related barriers to capacity-building and community engagement. The network also operates under time-limited
funding, which constrains long-term planning and hinders the development of long-lasting partnerships with local govern-
ments and civil society. Furthermore, the articulation between academic, governmental and non-governmental stakeholders
remains uneven across regions, with most non-academic members being based in Manaus and Belém—the two largest cities in
Amazonia. Recognizing these challenges is essential to guide future improvements and ensure the network’s sustainability.

5. The National Institute of Science and Technology in Synthesis of Amazonian Biodiversity—conclusion
and future perspectives

Our experiences emphasize the critical importance of fostering a collaborative network of researchers, policy-makers, traditional
people and local communities within and about Amazonia. Such interconnected, multidisciplinary and intersectoral efforts
are vital not only for protecting the unique biodiversity of tropical regions but also for supporting practices and policies
that balance environmental conservation with the well-being and quality of life of local communities. By integrating diverse
knowledge systems, collaborative research networks have a great potential to co-develop pathways and solutions to tackle the
socio-ecological challenges faced by tropical regions [26].

Looking ahead, the INCT-SynBiAm envisions expanding its contributions by generating and making available more
ecological data and scientific knowledge to inform environmental practices and public policies. Our future initiatives will
prioritize amplifying the voices of traditional peoples, ensuring their knowledge is respected and integrated into the scientific
process and outputs. Furthermore, we aim to train a new generation of students and researchers to continue advancing science
in the Amazon, fostering long-term regional development and innovation. To achieve these goals, increased and sustained
investments in research on Amazonian biodiversity will be essential [49]. The region still houses multiple ecological knowledge
gaps to be investigated [10], and its sustainable development and biodiversity conservation, as well as those in other tropical
regions, are crucial for mitigating the current biodiversity and climate crises.

Ethics. This work did not require ethical approval from a human subject or animal welfare committee.
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