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1. INTRODUCTION

Indigenous Ethnodevelopment & Digital Transformation in Amazonian Roraima

Key Concept Overview:

Indigenous ethnodevelopment = self-determined progress integrating culture,

autonomy, and environmental stewardship. In Roraima (Northern Amazonia), Macuxi,

Wapichana, and Yanomami peoples pursue sustainable livelihoods reinforcing identity

and self-governance.



Digital Transformation and Ethnodevelopment in Amazonia

Overview:

Digital innovation supports Indigenous-led sustainability, blending technology, culture, and autonomy 

across Amazonia.

Key Points:

1️⃣ Digital Transition: Indigenous communities across Amazonia are embracing a new era of digital 

transformation guided by the principles of ethnodevelopment—uniting innovation with cultural and 

environmental values.

2️⃣ Applied Technologies: Digital and AI tools strengthen local systems in health, education, 

agroecology, community tourism, and forest protection, enhancing resilience and autonomy.

3️⃣ Alignment with PNGATI (2012): These initiatives reflect the National Policy for Territorial 

and Environmental Management of Indigenous Lands, promoting sustainability, intercultural 

governance, and protection of traditional knowledge.



DIGITAL CONTEXTS FOR INDIGENOUS 

ETHNODEVELOPMENT:  

12 PERSPECTIVES



Image 1: On-the-Ground Innovation & 

Connectivity. 

Essence:

Technology connects and empowers Amazonian communities, 

turning digital access into sustainable opportunity.

Key Points:

1️⃣ Digital Empowerment: Tablets and smartphones support 

communication, learning, and environmental or health 

monitoring.

2️⃣ Connectivity & Inclusion: Satellite Internet bridges 

isolation, linking communities with education, healthcare, and 

family networks.

3️⃣ Cultural Relevance: Digital training respects Indigenous 

languages, traditions, and everyday realities.



Image 2: Education and Knowledge Sharing

Essence:

Technology strengthens education, connecting 

generations through shared knowledge and cultural 

continuity.

Key Points:

1️⃣ Intergenerational Learning: Elders and youth share 

traditional knowledge through digital storytelling and bilingual 

education.

2️⃣ Cultural Preservation: Digital tools record songs, 

histories, and practices, creating community-managed 

archives.

3️⃣ Inclusive Learning: Hybrid classrooms link Indigenous 

knowledge, technology, and environmental education.



Image 3: Guardians of the Forest - Digital Monitoring

Essence:

Indigenous forest guardians in the Northern Amazon are 

combining ancestral wisdom and modern technology to protect 

their territories and ensure ecological balance.

Key Points:

1️⃣ Smart Surveillance: Drones and GPS tools track 

deforestation, mining, and wildlife, blending tradition with 

technology.

2️⃣ Autonomous Governance: Communities manage their own 

data and protect territories under PNGATI principles.

3️⃣ Capacity Building: Training programs empower Indigenous 

youth as skilled environmental monitors.



Image 4: Connecting to Markets - Sustainable 

Livelihoods

Essence:

Technology empowers fair and sustainable trade, uniting 

cultural heritage with modern opportunity.

Key Points:

1️⃣ Fair Digital Trade: Tablets and smartphones help 

artisans sell crafts and eco-products directly, ensuring fair 

income.

2️⃣ Sustainable Entrepreneurship: Digital literacy and e-

commerce training build economic independence and 

inclusion.

3️⃣ Cultural Connection: Each sale shares ancestral 

stories, linking tradition with global, ethical markets.



Image 5: Digital Health & Well-being in Remote

Amazonia

Essence:

Digital health bridges distance and care, improving well-being 

while honoring Indigenous values.

Key Points:

1️⃣ Remote Access: Telemedicine connects remote 

communities to doctors and health services through satellite 

networks.

2️⃣ Health Education: Digital media in Indigenous 

languages promote prevention, nutrition, and traditional 

healing.

3️⃣ Community Resilience: Telehealth reduces isolation 

and empowers local health agents with culturally aligned care.



Image 6: Preserving Culture & Language through

Digital Archives

Essence:

Digital archives protect living heritage, ensuring culture and 

language endure in the digital age.

Key Points:

1️⃣ Intergenerational Collaboration: Elders and youth 

record oral histories, songs, and traditions using digital 

tools.

2️⃣ Linguistic Preservation: Communities create digital 

dictionaries and archives to safeguard native languages.

3️⃣ Cultural Continuity: Technology becomes a bridge 

for transmitting ancestral knowledge to future generations.



Image 7: Powering Connectivity - Sustainable

Infrastructure

Essence:

Clean energy fuels digital inclusion, linking sustainability 

with Indigenous empowerment.

Key Points:

1️⃣ Clean Energy Access: Solar panels and off-grid 

systems power digital tools in remote Amazonian 

communities.

2️⃣ Digital Inclusion: Renewable energy enables internet 

connectivity, communication, and education.

3️⃣ Sustainable Autonomy: Green infrastructure 

strengthens self-reliance and eco-friendly development.



Image 8: Climate Resilience - Adapting with

Digital Insights

Essence:

Digital knowledge empowers adaptation, merging 

technology and tradition for a resilient Amazon.

Key Points:

1️⃣ Smart Monitoring: Communities use digital tools to 

track weather, crops, and river conditions.

2️⃣ Blending Knowledge: Traditional wisdom combines 

with data for informed climate adaptation.

3️⃣ Proactive Resilience: Early warnings and shared 

insights strengthen food security and safety.



Image 9: Mapping & Protecting Biodiversity -

Blending Wisdom and Tech

Essence:

Technology amplifies ancestral stewardship, safeguarding 

biodiversity through shared knowledge.

Key Points:

1️⃣ Collaborative Mapping: Elders and youth document 

species, habitats, and sacred sites using GPS and tablets.

2️⃣ Knowledge Integration: Traditional ecology merges 

with digital mapping for precise environmental 

management.

3️⃣ Active Protection: Real-time data supports 

conservation and defends ancestral territories.



Image 10: Agroecology & Digital Stewardship -

Nurturing the Land Sustainably

Essence:

Digital stewardship sustains the land, uniting innovation 

and tradition for resilient agriculture.

Key Points:

1️⃣ Smart Farming: Farmers use digital tools to monitor 

soil, crops, and weather for better productivity.

2️⃣ Knowledge Exchange: Platforms connect 

communities to share agroecological practices and 

innovations.

3️⃣ Sustainable Balance: Technology supports traditional 

methods, enhancing food security and ecosystem health.



Image 11: Digital Pathways for Indigenous

Tourism - Sharing Culture, Sustaining Land

Essence:

Digital tourism amplifies Indigenous voices, blending 

cultural sharing with environmental stewardship.

Key Points:

1️⃣ Cultural Promotion: Indigenous guides use digital 

platforms to showcase traditions, landscapes, and 

community-based tourism.

2️⃣ Direct Management: Online tools enable communities 

to control bookings, marketing, and visitor engagement.

3️⃣ Sustainable Exchange: Technology connects cultures 

while ensuring tourism supports conservation and respect 

for local values.



Image 12: Virtual Doors to Indigenous

Culture - Enhancing the Visitor Experience

Essence:

Digital tools open cultural gateways, blending authenticity, 

education, and immersive experience.

Key Points:

1️⃣ Interactive Storytelling: Hosts use tablets to share 

maps, legends, and cultural histories with visitors.

2️⃣ Authentic Engagement: Virtual and on-site tours 

enrich understanding while preserving tradition.

3️⃣ Cultural Education: Technology deepens visitor 

appreciation, turning tourism into a learning exchange.



REAL AND CURRENT CASES 

IN THE NORTHERN AMAZON: 

FOCUS ON RORAIMA



“Connected Indigenous Peoples” – Digital

Inclusion with Cultural Roots (Roraima)

¶ Project: Povos Origin§rios Conectados (IERR, 2024).

¶ Focus: Digital literacy, computer skills, and 

audiovisual training with bilingual instruction.

¶ Impact: Empowers youth and adults in 

Indigenous communities through digital citizenship 

while respecting linguistic and cultural identity.

Indigenous participants in computer training ñ

bridging technology and tradition.





4. UNHCR Handicraft and E-Commerce 

Training (Boa Vista, RR)

¶ Target Group: Warao, E’ñepa, and 

Taurepang Indigenous refugees 

(Venezuelan Refugees).

¶ Goal: Combine digital inclusionwith income 

generation.

¶ Activities: E-commerce, social media 

marketing, product photography, 

storytelling.

Warao and Eõ¶epaartisans at the 

Handicraft Center (2020), preserving culture while 

earning income.



AI and Digital Tools for Indigenous 

Handicrafts (Roraima & Brazil)

¶ Example:Mae² Platform(FUNAI, 2022) — an 

Indigenous e-commerce space valuing cultural 

provenance and fair trade.

¶ Local Adaptation: Digital archives of craft 

designs via AI for copyright protection; 

Insikiran Institute (UFRR) builds repositories 

preserving cultural data.

¶ Result: Strengthens collective intellectual 

property and connects artisans with global 

markets.





Drones and Environmental Monitoring 

(Yanomami, RR/AM)

¶ Lead: Ministry of Indigenous Peoples (MPI) with 

CENSIPAM, 2025.

¶ Objective: Train Yanomami and Ye’kwana youth 

in drone operations for territorial surveillance.

¶ Outcome: Enhanced environmental protection, 

real-time alerts for illegal mining and deforestation.

Indigenous monitoring team after drone training ñ

autonomous guardians of their lands.





Digital Tools in Indigenous Community-Based 

Tourism (Kauwê, Raposa I, Siikê – RR)

¶ Practices: Use of Instagram, Facebook, 

WhatsApp, and PIX for reservations, marketing, 

and payments.

¶ Education: UERR and MTur support training in 

digital management.

¶ Innovation: Virtual tours and 360° videos promote 

culture under community control; WhatsApp groups 

coordinate birdwatching expeditions (Siikê).

¶ Principle: Digital empowerment reinforces cultural 

sovereignty and community-led tourism governance.





The Yegatu Digital Project emerged from a collaboration between

IBM Research Brazil, the University of São Paulo (USP), and the

Federation of Indigenous Organizations of the Rio Negro (FOIRN),

aiming to strengthen the digital use of the Nheengatu language through

Artificial Intelligence technologies.



YѴgatu Digital Project – Linguistic Sovereignty through AI

1️⃣ Origins and Development:

Initiated under the PROLIND/C4AI (USP–IBM–FAPESP) program, the project began with 

Guarani Mbya students in São Paulo to create AI-based writing tools for Indigenous languages.

2️⃣ Expansion to the Amazon:

In 2024, following community approval, the initiative expanded to Baré communities in the Rio 

Negro region (Juruti and Tabocal dos Pereira), introducing translators, spell checkers, and writing 

assistants in local bilingual schools.

3️⃣ Formal Cooperation and Impact:

A USP–FOIRN agreement (2025) established digital classrooms, training, and research 

collaboration, marking a breakthrough in Indigenous linguistic sovereignty and the integration of 

science, ancestry, and technology across the Amazon.







Concluding Synthesis: Digital Sovereignty and Sustainable Futures

1️⃣ Technology and Autonomy

The convergence of Indigenous Ethnodevelopment, Technology, and PNGATI in Roraima 

and the Northern Amazon reveals how digital innovation—when guided by Indigenous 

governance—strengthens autonomy, resilience, and territorial protection.

2️⃣ Innovation with Cultural Roots

Initiatives such as drone-based monitoring, AI-driven language revitalization, digital craft 

marketplaces, and community-led tourism show that co-created technologies reinforce 

cultural continuity, biodiversity protection, and sustainable livelihoods.

3️⃣ Toward Inclusive and Sustainable Futures

Despite challenges like infrastructure gaps and data security risks, these experiences define a 

paradigm of Indigenous Digital Sovereignty, where ancestral knowledge and modern tools 

unite to protect identity, foster stewardship, and build self-determined futures.



THANKS FOR YOUR 

ATTENTION!
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https://drive.google.com/drive/folders/1QHr5MDs13948HMZaV2enPfJ115VgGrAy?usp=sharing
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