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ABSTRACT This article analyzes the role of Organized Civil Society (SCO) in the Brazilian Cerrado biome,
focusing on its contributions to the conservation of sociobiodiversity, the strengthening of traditional
communities, and the health of these populations. Based on a survey of public data from 68 institutions
conducted between June and December 2024, the study mapped their fields of action, institutional part-
nerships, and technological innovation strategies. The results highlight the central role of SCOs in the
articulation of traditional and technical-scientific knowledge, the use of social and digital technologies,
and the promotion of socioenvironmental justice. The analysis also underscores the need for greater
integration between public health policies and environmental conservation, aiming to expand the reach
and effectiveness of actions aimed at safeguarding Cerrado sociobiodiversity.
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RESUMO Este artigo analisa a atuagdo da Sociedade Civil Organizada (SCO) no Cerrado brasileiro, com
enfoque em suas contribui¢cdes para a conservagdo da sociobiodiversidade, para o fortalecimento das co-
munidades tradicionais e satide dessas comunidades. A partir de um levantamento de dados publicos de 68
instituicées, realizado entre junho e dezembro de 2024, foram mapeadas as dreas de atuagdo, as parcerias
institucionais e a estratégias de inovagdo tecnoldgica. Os resultados apontam a centralidade da SCO na ar-
ticulacdo de saberes tradicionais e técnico-cientificos, no uso de tecnologias sociais e digitais e na promogdo
da justica socioambiental. A andlise destaca, ainda, a necessidade de maior integragdo entre as politicas de
satde publica e a conservagdo ambiental, visando ampliar o alcance e a efetividade das acbes em defesa da
sociobiodiversidade dos Cerrados.
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Introduction

The Brazilian Cerrado is the second-largest
biome in South America, covering approxi-
mately 23.3% of the national territory, accord-
ing to the Brazilian Institute of Geography
and Statistics (IBGE), as cited by the Ministry
of the Environment and Climate Change’.
This ecosystem is not only a vast repository
of biodiversity, but also a complex sociocul-
tural mosaic with strategic implications for
public health. Recognized as the ‘Brazilian
savanna’, the Cerrado is home to more than
12,000 catalogued plant species, of which ap-
proximately 4,400 are endemic, reaffirming
its status as one of the most diverse—and at
the same time most threatened—biomes on
the planet?, in addition to its rich fauna and
the many traditional communities that have
established, over generations, deep symbiotic
relationships with the territory3.

The relationship between the Cerrado and
public health remains underexplored, despite
its significant relevance to the development
of territorially contextualized public health
policies. In this context, understanding the
social and informational processes that shape
interactions among local actors, institutions,
and policies is essential, as network dynam-
ics play a decisive role in articulating knowl-
edge, disseminating practices, and sustaining
socio-environmental governance strategies?.
As a state policy grounded in the principles of
universality, comprehensiveness, and equity,
Brazil’s Unified Health System (SUS) faces
distinct challenges in the Cerrado while also
presenting opportunities to advance its or-
ganizational objectives. In this scenario, the
incorporation of social technologies—under-
stood as participatory practices and forms of
social appropriation of scientific knowledge—
emerges as a strategic pathway for aligning
public policies more closely with territorial
realities and enhancing the system’s effective-
ness®. Accordingly, overcoming barriers and
harnessing regional potential require innova-
tive and participatory strategies, consistent
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with the understanding of social technology as
a tool for inclusive and territorially grounded
developments®.

When examining the interrelationships
between Cerrado conservation and the pro-
motion of public health, the inseparability
of socio-environmental determinants and
population health conditions becomes evident.
Ecosystem degradation and biodiversity loss,
widely documented within the biome, un-
derscore the need for integrated policies that
link health and environmental conservation2.
Sociobiodiversity, understood as the integra-
tion of biological and cultural diversity?, rep-
resents an invaluable heritage to be preserved
both for its intrinsic value and for its potential
to promote health and well-being.

Amid increasing anthropogenic pressures—
such as the expansion of the agricultural
frontier and the development of large-scale
infrastructure projects8—there is a pressing
need to promote interdisciplinary dialogue
capable of informing development models
that reconcile environmental conservation
with respect for traditional territoriali-
ties. In this context, Brazil’s Unified Health
System (SUS) plays a pivotal role, particularly
through the National Policy on Integrative and
Complementary Practices (PNPIC), which
formally acknowledges and values traditional
health knowledge. This policy may be under-
stood as part of the broader institutionalization
of social technologies within public policy, as
discussed by Dagnino®, both by recognizing
traditional knowledge linked to the Cerrado’s
biodiversity and by highlighting the need to
incorporate such practices into public health
and sustainability frameworks. From this per-
spective, acknowledging the biome’s ecological
diversity is a fundamental prerequisite for
understanding the interconnections among
territory, culture, and conservation'.

This paper offers a critical reflection on
the potential intersections between public
health policies and environmental conserva-
tion, prioritizing the defense and promotion of
sociobiodiversity within Cerrado territories.
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It is grounded in the assumption, articulated
by Porto", that strengthening these connec-
tions can contribute to the development of
a model of health care that is ecologically
sustainable, culturally sensitive, and socially
just. The analysis presented here draws on an
analytical subset of Organized Civil Society
(OCS) collectives identified in a report pro-
duced by the Prospecciio FIOCRUZ Cerrados
team—a FIOCRUZ foresight initiative focused
on the Cerrado biome— based on the collec-
tion and systematization of data available on
institutional websites. The survey, conducted
between June and December 2024, mapped
68 institutions with significant engagement
in the biome, enabling the identification of
strategies, partnerships, and initiatives aimed
at defending Cerrado peoples and biodiversity.

Collective health,
sociobiodiversity, and the
Cerrado biome

The Cerrado is home to a wide range of tra-
ditional communities, including Indigenous
peoples, Quilombola groups, and family farmers,
who maintain a long-standing and symbiotic
relationship with the territory'2. Its strategic
importance extends beyond the ecological
domain, also encompassing the development
of public health policies that take into account
social and environmental determinants.

The performance of SUS within the Cerrado
faces significant barriers, including dispersed
populations, a shortage of specialized services,
and persistent inequalities in access to health
care'?’3, A study involving health managers
linked to the Intermunicipal Consortium
Cerrado Araguaia/GO shows that intermu-
nicipal coordination strengthens the problem-
solving capacity of the SUS and promotes more
efficient and humanized health governance.

The 11th Brazilian Congress on Collective
Health (ABRASCAO), held in Goiania in 2015,
reaffirmed the importance of integrating

health, social justice, and environmental con-
servation in the context of the Cerrado®.
Environmental degradation linked to the
expansion of the agricultural frontier—par-
ticularly the intensive use of pesticides—has
had direct and significant impacts on the
health of local populations. This reality is
documented in the ‘ABRASCO Dossier: An
Alert on the Impacts of Pesticides on Health’,
which underscores the need for intersectoral
responses capable of bringing together dif-
ferent fields and institutions in the design of
policies and initiatives aimed at protecting
territories and communities’s.

Sociobiodiversity is a key determinant
of health. In this perspective, the journal
Saude em Debate, from the Brazilian Center
for Health Studies (CEBES), has proposed
an analysis of the Cerrado from a critical
public health standpoint, highlighting the
role of the National Policy on Integrative and
Complementary Practices (PNPIC) within
the SUS in valuing traditional knowledge'’.
In their work, Minayo'® and Porto' advo-
cate for an ecosystemic view of health, one
that integrates environmental, social, and
cultural dimensions.

In this context, Organized Civil Society
(OCS) plays a prominent collective role by
acting as a mediator between local communi-
ties and the state, fostering dialogue between
local knowledge and technical-scientific
knowledge'2. These organizations develop
strategies grounded in social innovation aimed
at health and sustainability, including the use
of geotechnologies, participatory methodolo-
gies, and digital platforms34. They also con-
tribute to analyses and interpretations of social
and political dynamics within the Cerrado
region, where they connect local demands
with global sustainability agendas®.

Although organized civil society plays a
fundamental role in defending social causes,
promoting civic association, and engaging
in environmental advocacy, it is important
to acknowledge its specificities and internal
contradictions. Often perceived as inherently
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positive actors, these organizations also face
dilemmas that affect their legitimacy and the
way they operate, such as a lack of financial
and administrative transparency, dependence
on funding sources that may shape or constrain
their agendas, and the complex relationships
they establish with the state—either as part-
ners in public policy implementation or as
service providers. These aspects reveal that,
despite their central role in contemporary
society, their actions must be examined criti-
cally, considering both their contributions and
their limitations and internal tensions.

The social technologies employed by these
collectives—understood as replicable solu-
tions developed in collaboration with local
communities—have contributed to ecological
restoration processes, territorial manage-
ment, and the strengthening of agroecology
in the Cerrado™. According to Little2°, tra-
ditional ecological knowledge constitutes a
legitimate form of environmental rational-
ity and should be incorporated into socio-
environmental governance.

Network-based action, as described by
Castells?, enables new forms of socio-en-
vironmental governance by facilitating the
circulation of information, the coordination
of collective struggles, and the formation of
inter-institutional alliances. This dynamic can
be observed in the partnerships established
between organized civil society collectives,
universities, social movements, and interna-
tional organizations, fostering networks of
cooperation that strengthen the defense of
territories and promote environmental justice.

The articulation between social innovation
and environmental justice provides a key ana-
lytical lens for understanding the work of or-
ganizations in the Cerrado. Social innovation,
by valuing participatory practices and the com-
munity appropriation of knowledge, enhances
the capacity of traditional populations to
respond to contexts of vulnerability and exclu-
sion, emerging as an alternative to hegemonic
development models®¢. Environmental justice,
in turn, highlights the need to recognize and
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address socio-environmental inequalities that
disproportionately affect Indigenous peoples,
Quilombola communities, and family farmers,
foregrounding their right to healthy and sus-
tainable territories3. Integrating these two
concepts allows the experiences analyzed
here to be interpreted not only as forms of
resistance but also as strategies of structural
transformation that connect health, environ-
ment, and social rights.

Finally, the literature shows that the
Cerrado must be understood as a strategic
territory that is essential to public health in
Brazil. The integration of the SUS, environ-
mental conservation policies, and the rec-
ognition of traditional ways of life offers a
promising pathway for addressing current
and future socio-environmental challenges.
Developing governance models that respond
to the cultural and ecological specificities of
the Cerrado represents both a major challenge
and an opportunity to strengthen sustainable
development practices, fostering more inclu-
sive and effective approaches to health care.

Material and methods

This article is based on an analytical subset
of Organized Civil Society (OCS) collec-
tives identified in a report produced by the
Prospeccdo FIOCRUZ Cerrados team. The
study draws on secondary data, with a focus
on public sources, particularly institutional
websites of organizations operating within
the biome. Data collection was carried out
between June 20 and December 5, 2024, en-
compassing a total of 68 organizations (table
1), selected according to criteria of thematic
relevance, territorial scope, and experience in
socio-environmental policy engagement. The
collected data were systematized and analyzed
to understand the contribution of these institu-
tions to the defense of sociobiodiversity and
the strengthening of traditional communities
in the Cerrado.
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Table 1. Mapped OCS organizations

A Vida no Cerrado (Life in the Cerrado, AVINC)
ActionAid Brasil

Alternativas para Pequena Agricultura no Tocantins (Alternatives for Small-Scale
Agriculture in Tocantins, APA-TO)

ARATICUM - Articulacéo pela Restauracdo do Cerrado (Cerrado Restoration
Network)

Articulacdo dos Povos Indigenas do Brasil (Articulation of Indigenous Peoples of
Brazil, Apib)

Articulacdo Pacari (Pacari Network)

Articulacdo Tocantinense de Agroecologia (Tocantins Agroecology Network -
ATA)

Associacdo Agroecoldgica Tijupd (Tijupad Agroecological Association)
Associacdo Brasileira de Agroecologia (Brazilian Agroecology Association - ABA)

Associacdo Brasileira de Satide do Trabalhador e da Trabalhadora (Brazilian
Association of Workers' Health, ABRASTT

Associacdo Comunitéria de Educacdo em Saude e Agricultura (Community
Association for Health and Agricultural Education - ACESA)

Associacdo da Comunidade Quilombola Rio Preto (Rio Preto Quilombola
Community Association)

Associacdo das Mulheres Extrativistas do Cantdo (Association of Extractivist
Women of Cantdo, AMA/Cantao)

Associacdo dos Gedgrafos Brasileiros - AGB (Association of Brazilian
Geographers - AGB)

Associacdo Onca DAgua (Onca D'Agua Association)
Associacdo Quilombo Kalunga (Kalunga Quilombo Association)
Caminho das Sementes (Path of Seeds)

Campanha Nacional em Defesa do Cerrado (National Campaign in Defense of the
Cerrado)

Campanha Permanente contra os Agrotdxicos e pela Vida (Permanent Campaign
Against Pesticides and for Life)

Casa 8 de Marco Organizacéo Feminista do Tocantins (March 8th House Feminist
Organization of Tocantins)

Cavaleiro de Jorge (Knight of George)
Central do Cerrado (Cerrado Central)

Centro de Agricultura Alternativa do Norte de Minas - CAA (Center for
Alternative Agriculture of Northern Minas Gerais - CAA)

Centro de Pesquisa em Agricultura Sintrépica - Cepeas (Center for Research in
Syntropic Agriculture - CEPEAS)

Centro de Trabalho Indigenista - CTI (Indigenist Work Center - CTI)

Centro Internacional de Pesquisa Agroflorestal - ICRAF (International Center for
Agroforestry Research - ICRAF)

Cerrado de Pé Association - Seed Collectors Association

Coalizdo Brasil Clima Florestas e Agricultura (Brazil Climate, Forests and
Agriculture Coalition)

Coalizdo Vozes do Tocantins por Justica Climatica (Tocantins Voices Coalition for
Climate Justice)

Comissdo Pastoral da Terra - CPT (Pastoral Land Commission - CPT)

Coordenacdo Nacional de Articulacéo das Comunidades Negras Rurais
Quilombolas (National Coordination of Rural Black Quilombola Communities -
CONAQ)

Coordenadoria Ecuménica de Servico - CESE (Ecumenical Coordination of Service
- CESE)

Férum Brasileiro de Soberania e Seguranca Alimentar e Nutricional - FBSSAN
(Brazilian Forum for Food Sovereignty and Nutritional Security - FBSSAN)

FUNBIO (Brazilian Biodiversity Fund)

Fundacdo Grupo Boticario (Boticdrio Group Foundation for Nature Protection)
Fundacédo Pré-Natureza - Funatura (Pro-Nature Foundation - Funatura)
Fundo Casa Socioambiental (Casa Socio-Environmental Fund)

Global Landscape Forum

Greenpeace Brazil

Instituto Brasil Central (Brazil Central Institute - IBRACE)

Instituto Cerrados (Cerrado Institute)

Instituto Clima e Sociedade (Climate and Society Institute - ICS)

Instituto de Pesquisas Ambientais da Amazdnia (Amazon Environmental Research
Institute - IPAM)

Instituto de Pesquisas Ecoldgicas (Institute for Ecological Research - IPE)

Instituto de Projetos e Pesquisas Socioambientais (Institute for Socio-
Environmental Projects and Research - IPESA)

Instituto Internacional de Educacéo do Brasil (International Institute of Education
of Brazil - IEB)

Instituto Internacional para Sustentabilidade (International Institute for
Sustainability - [1S)

Instituto Nacional de Pesquisas da Amazoénia (National Institute for Amazon
Research - INPA)

Instituto Serrapilheira (Serrapilheira Institute)

Instituto Sociedade, Populacdo e Natureza (Institute for Society, Population and
Nature - ISPN)

Instituto Socioambiental (Socio-Environmental Institute - ISA)
MapBiomas (MapBiomas Initiative)
Movimento Camponés Popular (Popular Peasant Movement - MCP)

Movimento dos Trabalhadores Rurais Sem Terra (Landless Rural Workers'
Movement - MST)

Movimento Estadual de Direitos Humanos (State Movement for Human Rights -
MEDH)

Museu do Cerrado (Cerrado Museum)
Observatdrio do Clima (Climate Observatory)
Observatério Matopiba (Matopiba Observatory)
Oncafari

Pesquisa e Conservacdo do Cerrado (Cerrado Research and Conservation -
PEQUD

Redario (Brazilian Network of Seed Collectors)

Rede de Sementes do Cerrado (Cerrado Seed Network)
Rede de Sementes do Xingu (Xingu Seed Network)
Rede Terra (Terra Network)

Teia dos Povos (Web of Peoples)

The Nature Conservancy - TNC

Via Campesina (La Via Campesina)

WWE Brasil

Source: Own elaboration.
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The methodology adopted was structured
in four main stages: (a) Data collection and
organization; (b) Data systematization; (c)
Interpretative analysis; and (d) Validation
through triangulation.

Data collection and organization

Data collection focused on secondary data
available from public sources, particularly
the institutional websites of organizations
operating in the Cerrado. The selection of
organizations was guided by inclusion criteria
that considered:

e Thematic relevance (work in areas related
to sociobiodiversity, public health, agro-
ecology, environmental justice, or social
technologies);

 Territorial scope (presence in priority
Cerrado territories, including Indigenous
communities, Quilombola groups, family
farmers, and conservation areas);

» Trackrecord of engagement (continuity of
projects or participation in networks/consor-
tia focused on socio-environmental policies).

Organizations without sufficient publicly
available information, without direct activ-
ity in the Cerrado biome, or without a clear
link to the socio-environmental themes under
analysis were excluded.

The information compiled included
geographical location, thematic areas of
activity, target populations, institutional part-
nerships, initiative in Science, Technology and
Innovation (ST&I), as well as the use of social
and digital technologies.

Data systematization

The collected data were categorized and orga-
nized in order to enable the identification of
patterns and recurring elements. The variables
analyzed were:
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 Areaof operation (local, regional, national,
international);

* Beneficiary profile (types of communities
and groups served);

« Communication strategies (digital pres-
ence, social media, newsletters, interactive
platforms);

» Scope of actions (scale and reach of
projects);

» Types of technological innovations
applied (social, digital, and environmental
technologies).

This distinction between selection/exclu-
sion criteria and analytical variables allows
for a clearer understanding of the relationship
between the data collection process (focused
on basic information and institutional char-
acterization) and the systematization phase
(centered on comparative variables that guided
the analysis).

Interpretative analysis

Critical reading of the data made it possible
to identify patterns of action, innovative prac-
tices, as well as gaps in thematic and territorial
coverage. This analysis was guided by theoreti-
cal frameworks related to sociobiodiversity,
social innovation, sustainable technologies,
and environmental justice.

Validation through triangulation

The systematized information was cross-
checked with qualitative data derived from
seminars, technical meetings, and thematic
workshops held within the scope of the
Prospeccdo FIOCRUZ Cerrados project.
Methodological triangulation aimed to com-
plement documentary data with insights,
reflections, and experiences shared in these
collective knowledge-building spaces.
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The accuracy and currency of the informa-
tion are the responsibility of the institutions
surveyed. Nevertheless, additional validation
measures were adopted to enhance reliabil-
ity. Initially, the application of selection and
exclusion criteria served as a first-level filter,
prioritizing organizations with documented
activities, an established public presence, and
accessible information available in reports,
institutional websites, or official databases.
Subsequently, information was triangulated
by cross-checking the collected data against
records of the organizations’ participation in
academic, political, and community events, as
well as their involvement in recognized cooper-
ation networks. This process made it possible to
assess the consistency, timeliness, and relevance
of the information, thereby strengthening the
credibility of the mapping exercise.

This methodological approach made it
possible to produce a broad and system-
atic overview of the strategic role played
by organized civil society in protecting the
Cerrado, while also identifying good prac-
tices, recurring challenges, and opportuni-
ties to strengthen the socio-environmental
networks operating in the region.

Results and discussion

Characterization of Non-
Governmental Organizations in the
Cerrado: territorial distribution and
scope of action

The OCS collectives engaged in defending
the sociobiodiversity of the Cerrado display
abroad and diverse territorial distribution. A

total of 68 institutions with significant activity
in the biome were mapped, revealing notable
capillarity, with a presence in states such as
Goias, Tocantins, Maranhfo, Bahia, Minas
Gerais, and the Federal District, as well as
cross-cutting activities in adjacent biomes,
including the Amazon and the Caatinga.

Among the 68 institutions analyzed, there
is substantial diversity in institutional pro-
files and modes of engagement. The organiza-
tions range from the Articulacdo dos Povos
Indigenas do Brasil (APIB) to the Observatdrio
do Clima, encompassing both grassroots col-
lectives rooted in specific peoples and com-
munities and networks with nationwide reach.
Initiatives such as APIB, the Coordenacio
Nacional de Articulacdo das Comunidades
Negras Rurais Quilombolas (CONAQ), and
the Coalizdo Vozes do Tocantins por Justica
Climatica play a collective role in representing
social groups within political and institutional
arenas. Others, such as MapBiomas and the
Centro de Pesquisa em Agricultura Sintropica
(CEPEANS), are technical-scientific initiatives
focused on monitoring, research, and knowl-
edge production. The former operates as a
nationwide consortium of institutions, while
the latter is a research and rural extension
center grounded in the principles of syntropic
agriculture developed by Ernst Gotsch, origi-
nally formulated in southern Bahia and not
restricted to the Cerrado biome. This plu-
rality of organizational forms highlights the
networking among social movements, com-
munity-based organizations, and scientific
institutions operating across different scales
and fields of action?.

Graph 1 below shows the distribution of the
territories in which the identified organiza-
tions operate.
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Graph 1. Geographic distribution of the organizations' areas of operation

©

Source: Own elaboration.

The survey shows that many of these OCS
organizations focus their activities exclusively
on the Cerrado, such as the Rede de Sementes
do Cerrado, Instituto Cerrados, Associacio
Cerrado de Pé, ARATICUM, Associacio
Onca D’Agua, and the campaign ‘Em Defesa
do Cerrado’ (In Defense of the Cerrado).
These organizations carry out initiatives in
environmental conservation, strengthening
of traditional communities, and ecological
restoration, with a particular focus on the
biome’s ecological and cultural specificities.

In addition, several organizations with na-
tional or international reach also play a signifi-
cant role in the Cerrado, including The Nature
Conservancy (TNC), Socioenvironmental
Institute (ISA), and WWF-Brazil, contrib-
uting resources, expertise, and technologies
for environmental protection and sustainable
development in the region. Other institutions,
such as AVINC, ARATICUM, and Instituto
Cerrados, focus specifically on the biome.

The collectives analyzed focus their work
across a wide range of territories, from urban
and peri-urban areas to remote rural zones,
Indigenous lands, and Quilombola communi-
ties. This distribution enables a multi-scalar
approach, addressing both local and regional
needs while also contributing to broader global
agendas on conservation and socio-environ-
mental justice.

The engagement of traditional communities
is vital to conserving the Cerrado’s biodiversity
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and natural resources. As holders of long-
standing knowledge related to sustainable land
and resource management, these communities
play a central role in environmental steward-
ship and in sustaining territorial dynamics.
Within this framework, Non-Governmental
Organizations (NGOs) act as key intermediar-
ies, fostering connections among people and
communities and strengthening population
health, environmental conservation, and the
recognition of their social and cultural rights?!,

Traditional communities, Indigenous
peoples, family farmers, and quilombola
groups constitute the primary beneficiaries
of these organizations’ initiatives, reflecting
a strong commitment to social and territorial
rights.

Priority thematic areas

The work of OCSs in the Brazilian Cerrado is
marked by substantial thematic diversity, orga-
nized around strategic axes that respond to the
biome’s key socio-environmental challenges.
Analysis of the initiatives identified reveals a
concentration of efforts in interrelated areas
that integrate environmental conservation, the
promotion of social justice, and the recognition
of traditional knowledge.

According to the information gathered,
biodiversity conservation is one of the main
priorities, supported by numerous organiza-
tions working to protect native flora and fauna,
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restore degraded ecosystems, and promote
the sustainable use of natural resources.
Alongside these efforts, ecological restoration
and native seed production play a key role, led
by networks such as the Rede de Sementes
do Cerrado, the Rede de Sementes do Xingu,
and the organization Quintais Cerratenses
Project (PEQUI). Through seed collection,
processing, distribution, and planting, these
initiatives help restore degraded areas by com-
bining technical expertise with traditional
knowledge.

In agroecology and food sovereignty,
initiatives such as those led by Articulacéo
Tocantinense de Agroecologia (ATA) and by
the Associacio Agroecoldgica Tijupa encour-
age sustainable farming practices that support
food security, reinforce local ways of life,
and strengthen the resilience of production
systems. At the same time, other organiza-
tions are dedicated to defending the territorial
rights of traditional peoples and communities,
including APIB, CONAQ, and the Associacdo
Quilombo Kalunga. Their work focuses on
securing legal protection for traditional
territories and affirming ancestral cultures
and knowledge, echoing the perspective of
Santilli?2, who highlights the central role of
sustainable practices and ancestral knowledge
in the Cerrado and links the rights of farmers
and traditional communities to the legal safe-
guarding of their lands

Another important area focuses on climate
justice and advocacy, through initiatives such
as the Observatério do Clima and the Coalizdo
Vozes do Tocantins por Justica Climatica.
Although they operate at different scales—the
Observatdrio do Clima at the national level,
and the Tocantins coalition at the regional
level—both engage in public campaigns, policy
advocacy, and institutional coordination aimed
at shaping socio-environmental policies. In
addition, there has been a growing adoption
of Science, Technology, and Innovation (ST&I)
by these organizations, an area that will be
explored in greater detail below.

The analysis of the thematic areas thus

highlights the complementarity among the
different fields of action and underscores the
strategic role of SCOs as key actors in coordi-
nating sustainable, inclusive, and territorially
grounded initiatives. The mapping also identi-
fies the intersection of social justice and envi-
ronmental conservation as a structuring axis
of these organizations’ institutional action,
particularly within the context of traditional
territories in the Cerrado.

Innovation, science, and technology
in NGOs

The integration of ST&I has emerged as a
strategic axis for SCO collectives operating
in the Cerrado, as evidenced by the analysis
of 68 institutions. These organizations not
only incorporate technological tools into their
practices but also foster connections between
traditional knowledge and scientific expertise,
seeking sustainable solutions to the biome’s
socio-environmental challenges?3-2¢,

The organizations analyzed show, in their
public communications, that they engage in
significant innovation-related activities, with
the majority (over 70%) developing projects or
initiatives that integrate ST&I. These actions
range from the use of environmental monitor-
ing technologies—such as remote sensing and
drones—to the implementation of digital plat-
forms for data management and communica-
tion. For example, ARATICUM, in partnership
with the Laboratory of Image Processing and
Geoprocessing at the Federal University of
Goias (LAPIG/UFG), developed a platform
to monitor ecological restoration, combining
geospatial data with practices for restoring
degraded areas.

Another notable example is the work of
the Rede de Sementes do Xingu, which uses
the ancestral technique known as ‘muvuca de
sementes’ (seed mix) — a mixture of native
species sown directly in the soil — combin-
ing Indigenous traditional knowledge with
scientific research to enhance the effectiveness
of ecological restoration. The ISPN, in turn,
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applies social technologies such as retention
basins and contour lines in collaboration with
local communities, highlighting the synergy
between innovation and social inclusion.

Partnerships with research institutions
and universities are critical to the success of
these initiatives. The International Institute
of Education of Brazil (IEB) and the World
Agroforestry (ICRAF) maintain collabora-
tions with universities and research centers
to develop agroecological methodologies and
sustainable management systems. These part-
nerships broaden the impact of their actions
and strengthen the scientific foundation of
the strategies they adopt.

In addition, organizations such as
MapBiomas stand out for creating collab-
orative networks that bring together NGOs,
universities, and technology companies to
produce annual land-cover and land-use maps.
These tools are essential for environmental
monitoring and enforcement, as well as for
the formulation of public policies.

Despite recent advances, the analysis also
reveals persistent challenges, such as limited
resources to maintain specialized communi-
cation and technology teams, which in turn
constrain the scale and effectiveness of these
initiatives. Even so, there is a growing adoption
of digital tools and an increasing emphasis on
inter-institutional partnerships, suggesting a
promising pathway for the consolidation of
innovation networks in the Cerrado region.

Highlights in innovation

The work of SCOs in the Brazilian Cerrado
highlights a shift from traditional forms of ac-
tivism toward approaches grounded in ST&I,
integrating traditional knowledge, appropri-
ate technologies, and strategies for socio-
territorial inclusion. Based on the analysis
of 68 institutions mapped by the Prospeccio
FIOCRUZ Cerrados project, a significant
range of innovative practices can be identified,
focused on the conservation of sociobiodiver-
sity, the strengthening of communities, and the
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promotion of ecological sustainability.

Initiatives such as the PEQUI, the
ARATICUM projects, and the Solar Stove
project, from Casa 8 de Marco Organizacio
Feminista do Tocantins, illustrate actions that
combine environmental sustainability, social
justice, and low-cost technology, reflecting the
organizations’ capacity to adapt to the diver-
sity of local territories. These initiatives show
how innovation can emerge from local needs,
fostering integrated and effective solutions.

In collaboration with LAPIG/UFG and
WWF-Brasil, ARATICUM developed a digital
platform that uses geospatial data to monitor
ecological restoration in the biome. This tool
strengthens environmental governance by
providing real-time information, enhancing
transparency and enabling social participation
in the monitoring of ecosystem restoration
projects.

Regarding the recognition of traditional
knowledge, the work of the Articulacdo Pacari
and CEPEAS stands out. The former has been
engaged in the research, use, and participatory
certification of medicinal plants, contributing
to community health, the preservation of local
knowledge, and the recognition of traditional
healing practices. CEPEAS, in turn, develops
agroecological production systems adapted
to the conditions of Brazil’s diverse biomes,
including the Cerrado, while promoting train-
ing and applied research for family farmers.

Furthermore, the importance of Redario
(Brazilian Network of Seed Collectors) can
be highlighted as a network that organizes
ecological restoration supply chains based on
groups of native seed collectors. Its approach
involves seed collection and commercializa-
tion, alongside training activities in logistics,
communication, management, and legal se-
curity. It has become a consolidated model of
community-based social technology.

APIB stands out for its use of digital tech-
nologies, including online platforms and sat-
ellite imagery for environmental monitoring
and advocacy, helping to identify and report
invasions and deforestation in Indigenous
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territories. Another relevant initiative is the
Cerrado Museum, a fully virtual project that
promotes environmental education and the
dissemination of both scientific and tradi-
tional knowledge about the biome, fostering
an interdisciplinary approach and improving
accessibility.

Other innovative practices include the
‘muvuca de sementes’ technique—an ancestral
method that uses a mixture of native species for
direct sowing in restoration processes—which
was introduced into Cerrado restoration and
further refined within the context of the Rede
de Sementes do Xingu. Also noteworthy are
the activities of the Associacdo das Mulheres
Extrativistas do Cantio, which combine tra-
ditional knowledge with the production of
goods in the local bioeconomy.

These experiences point to a broader use
of innovation, recognizing and empowering
traditional communities as active agents in
knowledge production. The organizations
analyzed operate within an ecology of knowl-
edges, linking science, technology, and socio-
environmental justice. In this context, they
emerge as actors in an alternative development
model, guided by ecological resistance, social
inclusion, and the recognition of the Cerrado’s
territorial dynamics. This alternative develop-
ment model resonates with Sachs??, particu-
larly in relation to ecological resistance, social
inclusion, and the valuation of local territories
and cultures.

Technological development

The analysis highlights a strong investment
in environmental technologies, including
remote sensors, mobile applications, par-
ticipatory methodologies, and data analysis
systems. These tools are used to improve the
planning, implementation, and evaluation of
socio-environmental policies. Collaboration
with universities and research centers further
drives these innovations and promotes evi-
dence-based solutions grounded in scientific
research.

Technological development among SCO
collectives operating in the Cerrado has
emerged as a strategic component for the pro-
tection of sociobiodiversity, the strengthening
of traditional communities, and the sustain-
able management of natural resources. The
collectives analyzed have been incorporating
environmental monitoring technologies, terri-
torial management tools, information systems,
and ecological management methodologies
adapted to the specific characteristics of the
biome.

According to data collected by the
Prospeccdo FIOCRUZ Cerrados team, more
than 70% of the mapped organizations develop
or use some form of technology applied to
environmental conservation, sustainable ag-
riculture, or the social and political organiza-
tion of communities. This trend is evident
across three main areas: (i) geoprocessing and
remote monitoring technologies; (ii) social
and appropriate technologies; and (iii) digital
information and communication platforms.

Organizations such as MapBiomas,
Greenpeace Brasil, and the International
Institute for Sustainability (IIS) make ex-
tensive use of remote sensing data, satellite
imagery, and climate data analysis to map
deforestation, estimate carbon stocks, and
identify priority conservation areas. These
technologies are essential for informing public
policies, producing socio-environmental
assessments, and guiding local actions for
climate change mitigation and adaptation.

At the same time, initiatives such as Redario,
the Rede de Sementes do Cerrado, and the
Rede de Sementes do Xingu demonstrate the
use of social technologies oriented toward the
production, processing, storage, and commer-
cialization of native seeds. Developed through
strong community participation and grounded
in the integration of traditional knowledge,
these experiences offer sustainable alter-
natives to extractive and environmentally
harmful practices, reinforcing the concept
of social technology as a strategy for inclu-
sive development that is embedded in specific
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territorial contextsé. Within this framework,
the ‘muvuca de sementes’ technique used by the
Xingu network exemplifies an approach that
combines traditional and scientific knowledge,
generating ecological innovation that brings
together high species diversity and economic
efficiency in Cerrado restoration processes.

In the field of territorial management and
environmental governance, the work of ISA
stands out, particularly through its use of
Geographic Information Systems (GIS) in-
tegrated into the management of Indigenous
territories, as well as software and mobile ap-
plications that support territorial surveillance
and participatory monitoring. APIB also stands
out for its use of geolocation tools and satellite
monitoring to report invasions and promote
the self-determination of Indigenous peoples
in the Cerrado and the Amazon.

Despite the development of new tools, many
organizations are also focused on technical
training and capacity-building for community
leaders in the use of digital and environmen-
tal technologies. The Instituto Cerrados, for
instance, runs workshops and pilot projects
introducing apps and sensors in local com-
munities, strengthening their autonomy in
ecosystem monitoring and in the management
of sustainable agroecological practices.

Finally, the technological development
driven by these organizations goes beyond
the mere transfer of technical solutions, in-
volving instead a process of co-creation with
local communities, with a strong emphasis
on autonomy, inclusion, and sustainability.
When technical and scientific knowledge is
combined with local knowledge, it gives rise
to innovations that not only enhance envi-
ronmental effectiveness but also strengthen
socio-political resilience in the face of ter-
ritorial threats such as the expansion of
agribusiness, mining, and environmental
degradation.

Thus, SCOs operate as incubators of tech-
nologies adapted to the Cerrado context,
enhancing the strategic use of information,
science, and innovation as instruments for
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ecological transformation and socio-envi-
ronmental justice.

Analysis of partnerships and
collaborations

Examining the institutional partnerships
established by the 68 organizations studied
reveals a broad and diverse network of coop-
eration that supports their activities across the
Cerrado. These connections involve NGOs,
academic institutions, government agencies,
private-sector companies, and international
organizations, forming an intersectoral and
collaborative framework.

These partnerships prove essential for en-
abling integrated actions to protect sociobio-
diversity, strengthen traditional communities,
and promote sustainable practices across the
territories.

Based on this survey, the following were
identified:

* 130 NGOs, highlighting the strength of the
third sector and social movements as key
actors in Cerrado conservation;

¢ 50 academic institutions and research
centers, underscoring the essential role of
universities in providing methodological
support and generating applied knowledge;

e 50 traditional communities, which form
the territorial and cultural foundation of
these initiatives and stand out as guardians
of the knowledge and practices essential for
conservation and sustainable development
in the Cerrado;

* 40 government agencies, highlighting the
institutional nature of these actions, particu-
larly in supporting conservation, restoration,
and public policy formulation;

» 35networks, coalitions, and forums, which
play a key role in political coordination, fos-
tering synergies, and strengthening advocacy,
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are crucial in expanding the impact of these
initiatives;

25 private-sector companies, indicating
a growing trend of corporate engagement
in sustainability agendas, with a focus on
environmental compensation and corporate
social responsibility initiatives;

» 20international organizations, reinforcing
the global dimension of socio-environmental
issues in the Cerrado, as well as the need
for funding to ensure the effectiveness of
these actions.

Unified Health System: public health
and implementation challenges in the
Cerrado

The Unified Health System (SUS) is alandmark
of Brazilian public policy, playing a central role
in promoting public health and ensuring social
rights, particularly in more vulnerable regions
such as the Cerrado. Beyond guaranteeing
access to healthcare services, the SUS has the
potential to foster sustainable practices and
recognize the traditional knowledge of local
communities, linking health, environment,
and ways of life2s.

The reach of the SUS among traditional
and Indigenous populations in the Cerrado
remains limited. This gap is reflected in the
data analyzed, which shows that, of the 68
organizations mapped, only two carry out
actions specifically focused on health, re-
vealing the low visibility of this issue in the
territory. One of these is ABRASTT, whose
work centers on research and interventions
related to working conditions and the physical
and mental health impacts experienced by
workers in traditional contexts. The second is
the Articulacdo Pacari, whose activities stand
out for the use, documentation, and promotion
of phytotherapy through community-based
initiatives that recover and strengthen the
use of medicinal plants widely known among
Cerrado peoples. This work aligns with the

principles of the National Policy on Integrative
and Complementary Practices (PNPIC) within
the SUS8, which recognizes the value of tradi-
tional knowledge and legitimizes the inclusion
of practices such as phytotherapy in public
health policy.

The data indicate the need to further in-
vestigate the interrelations between health,
environment, and ways of life, particularly
in regions marked by greater social and en-
vironmental vulnerability. It is also essential
to expand institutional support and funding
for intersectoral initiatives, integrating public
health policies, environmental conservation,
and the recognition of traditional knowledge.
Such measures are necessary to ensure the
effectiveness, continuity, and reach of these
actions, so that the rights to health and ter-
ritorial sustainability effectively extend to
Cerrado communities.

Final considerations

The analysis presented in this article suggests
that SCOs may be playing a strategic role in
safeguarding sociobiodiversity and promoting
collective health in the Cerrado biome. The
mapped actions reveal a broad and integrated
approach, combining social technologies,
scientific innovation, and the recognition of
traditional knowledge to address the region’s
socio-environmental challenges.

By building networks of cooperation with
universities, traditional communities, inter-
national organizations, and public agencies,
these organizations not only expand the reach
of environmental and social policies but also
foster new forms of territorial governance and
knowledge production. It is also important to
emphasize the need to strengthen the links
between public health and environmental con-
servation policies, particularly in rural areas
and in the territories of traditional peoples
and communities.

Despite the limitations in access to health-
care identified in the survey, particularly
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*Orcid (Open Researcher
and Contributor ID).

among populations in the remote Cerrado,
the analyzed experiences point to promising
pathways for a model of healthcare that is eco-
logically sustainable, culturally appropriate,
and socially just. It can therefore be concluded
that strengthening the institutional, technical,
and financial capacities of SCOs, together with
the expansion of intersectoral policies, is es-
sential to ensure territorial protection, health
equity, and the recognition of sociobiodiversity
in the Brazilian Cerrado.
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