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"The loss of indigenous languages is more than a loss of words; it is a loss of knowledge, culture, and identity." 

 

Abstract - Indigenous Knowledge Systems (IKS) embody 

centuries of accumulated wisdom based on intimate 

engagement with nature, providing sustainable solutions in 

medicine, agriculture, and environmental management. 

Throughout the world, more than 370 million Indigenous 

individuals in 90 nations harbor distinctive knowledge essential 

to conserving biodiversity and sustainable livelihoods. 

Nevertheless, UNESCO estimates that 90% of Indigenous 

languages that are major bearers of IKS are facing extinction by 

2100, risking the extinction of these precious knowledge 

systems. 

In this essay, the role of AI as a powerful catalyst for 

conservation, analysis, and dissemination of indigenous 

knowledge toward ensuring sustainable technology 

advancement is analyzed. For example, AI-related technologies 

like NLP and machine learning can be utilized to digitally 

encode and dissect vast oral lore, medicinal strategies, and 

agriculture. A 2023 report by McKinsey Global Institute 

indicates that AI adoption across sustainable industries can 

increase productivity by 20–30%, pointing to its potential to 

improve the scalability of IKS for new uses. 

Highlighting case studies such as the Kurumbar healing 

tradition in the Nilgiris, the paper depicts how AI-powered 

platforms can be leveraged for cultural preservation, healthcare 

accessibility, and environmental custodianship. Ethical aspects 

like data sovereignty, people's participation, and cultural 

responsiveness are touched upon to ensure technology becomes 

a facilitator—and not a substitute—of Indigenous 

empowerment. 

By combining AI with IKS, this study suggests a partnership 

model that not only protects cultural heritage but also supports 

global agendas like the United Nations Sustainable 

Development Goals (SDGs). This inter-disciplinary model 

highlights inclusive innovation, closing the gap between 

traditional knowledge and technological innovation to build 

resilient and sustainable communities. 
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I. INTRODUCTION 

Indigenous Knowledge Systems (IKS) are the accumulated 

wisdom, techniques, and cultural practices built up by 

Indigenous people over generations of intimate interaction with 

their environment. From agriculture and health care to climate 

resilience and biodiversity conservation, IKS encapsulates 

sustainable values that contemporary science is only now 

beginning to comprehend. As world challenges like climate 

change, food insecurity, and public health crises escalate, the 

importance and significance of IKS to sustainable development 

have never been more paramount. 

But IKS is threatened with a crisis of survival. As UNESCO 

reports, about 90% of the 7,000 languages in use today, the 

majority of which are Indigenous, are predicted to become 

extinct by the turn of the 21st century. The loss of these 

languages means the loss of vast ecological, medicinal, and 

cultural knowledge that might otherwise feed local and global 

solutions. Therefore, documentation and revival of IKS is not 

just an issue of cultural heritage but one of strategic global 

sustainability. 

Artificial Intelligence (AI), with its revolutionary power, 

presents new technologies to document, preserve, and expand 

Indigenous knowledge. This article discusses how AI, 

specifically through machine learning (ML), natural language 

processing (NLP), and data analytics, can be used to document, 

keep safe, and magnify IKS with ethical concerns in mind. 

Particular emphasis is given to the traditional healing of the 

Kurumbar people of the Nilgiris, which offers a practical 

example of cultural and ecological sustainability facilitated by 

AI. 

 

II. THE VALUE AND VULNERABILITY OF 

INDIGENOUS KNOWLEDGE SYSTEMS 

Indigenous peoples around the world have distinctive 

knowledge systems that are holistic, spiritual, and based on 

environmental stewardship. These knowledge systems are 

defined by: 

Sustainability: Shifting cultivation, herbal medicine, and 

sacred groves conserve biodiversity and ecosystem services. 

Resilience: Indigenous societies have evolved adaptive 

strategies for coping with climate variability and resource 

constraints. 
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Community-Centric Knowledge Transfer: Oral tradition, 

rituals, and apprenticeships facilitate intergenerational learning. 

Even with their worth, IKS becomes more and more 

marginalized by mainstream epistemologies, market forces, and 

ecological degradation. Land rights loss, forced evictions, and 

a lack of legal safeguards further weaken traditional knowledge. 

This susceptibility is compounded by the absence of 

documentation and oral transmission. 

 

III. THE PROMISE OF ARTIFICIAL INTELLIGENCE     

IN IKS PRESERVATION 

AI is the imitation of human intelligence in machines that are 

designed to think, learn, and solve problems. AI use in social 

sciences and cultural conservation is increasing, providing a 

number of avenues for the support of IKS: 

1. Natural Language Processing (NLP) 

NLP allows machines to understand and manipulate human 

language. This technology can be applied to: 

Digitize and conserve threatened languages. 

Transcribe oral traditions and rituals. 

Develop language-learning tools and digital dictionaries for 

Indigenous peoples. 

For example, work done by Google's Endangered Languages 

Project and Microsoft's AI for Cultural Heritage has been 

promising in terms of reviving vanishing languages. 

2. Machine Learning and Big  Data Analytics 

Machine learning is capable of handling massive volumes of 

data and extrapolating patterns and relationships that may not 

be evident to the naked eye for human analysts. In the case of 

IKS, ML can: 

 Interpret ethnobotanical information to discover medicinal 

values of plants applied in traditional medicine. 

 Rationalize traditional farming practices for contemporary 

environmental issues. 

 Identify sacred natural places and their ecological 

significance. 

3. Computer Vision and Augmented Reality (AR) 

Computer vision technology can be used to: 

 Identify patterns in cultural artifacts, traditional 

architecture, and clothing. 

 Establish virtual heritage museums. 

 Promote educational outreach through immersive 

narrative. 

Case Study: The Kurumbar Healing Tradition in the 

Nilgiris 

The Kurumbar tribe, a prominent one among the six great tribal 

communities inhabiting the Nilgiris in Tamil Nadu, has a very 

sophisticated system of bone setting and traditional medicine 

based on plants. They pass their oral tradition through word of 

mouth and by doing so with live demonstration. Traditionally, 

these vaidyars have intense understanding of native vegetation 

and animal life, analyzing and treating ailments by employing 

vegetable medicines and bodily manipulative practices. 

Use of AI: 

1. Documentation with the help of NLP 

Artificial intelligence transcription and translation software can 

document the oral wisdom of Kurumbar healers in Tamil and 

their tribal languages. NLP can convert voice interviews into 

formatted texts, maintaining linguistic and semantic detail. 

2. Medicinal Database Development: 

Machine learning can investigate plant information—used 

species, preparation techniques, and effectiveness—matching it 

with biomedical studies to substantiate or broaden application. 

This would establish an open-access, community-vetted 

ethnomedicine database. 

3. Healthcare Accessibility Tools: 

AI-powered chatbots trained on local languages can assist 

patients or first-time learners of traditional healing practices. 

These can be used offline in rural regions and offer first-

response assistance. 

4. Ethnographic Mapping: 

AI-driven GIS applications can map areas of sacred groves and 

habitations of medicinal plants, encourage preservation of the 

environment, and assist policymakers in demarcating protected 

areas. 

 

Ethical Considerations in the Use of AI for IKS 

Although the potential of technology is immense, ethical 

application is paramount so that AI serves to enable Indigenous 

communities instead of exploiting them. 

1. Data Sovereignty 

Communities should own their knowledge. AI technologies 

must be created with free, prior, and informed consent (FPIC), 

and all gathered data must be kept in community-approved 

storage. 

2. Participatory Design 

Projects should engage Indigenous stakeholders in AI tool 

design, implementation, and monitoring. This ensures cultural 

appropriateness, trust, and ownership. 

3. Cultural Sensitivity and Non-Extractivism 

IKS cannot be exploited for profit without benefit to 

communities. Ethical AI development values spiritual beliefs, 

confidentiality, and the non-materiality of knowledge. 

4. Capacity Building 

AI and digital literacy training programs for Indigenous youth 

are critical to achieve long-term sustainability and 

independence in utilizing technological tools. 

 

 
Figure 1 
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IV. ALIGNMENT WITH SUSTAINABLE 

DEVELOPMENT GOALS (SDGS) 

AI-facilitated IKS preservation is aligned with a number of 

SDGs, such as: 

1. SDG 3 – Good Health and Well-being: Indigenous healing 

practices usually contain precious information regarding 

medicinal plants, holistic health strategies, and community 

care. AI can authenticate such practices by examining their 

efficacy through data-based research and incorporating 

them into contemporary healthcare systems. This not only 

increases the accessibility of healthcare for Indigenous 

people but also diversifies global medical practices with 

multiple viewpoints. 

As of 2023, only 12 countries worldwide have 

comprehensive laws supporting Indigenous data 

sovereignty. In India, less than 15% of digital 

documentation projects involving tribal communities 

include informed consent protocols (Ministry of Tribal 

Affairs, 2023). 

2. SDG 4 - Quality Education: Indigenous knowledge is 

usually passed down through oral traditions or hands-on 

learning. AI can help develop digital platforms that maintain 

this knowledge and share it with younger generations. The 

platforms can incorporate interactive tools, virtual reality 

experiences, and multilingual resources to ensure 

Indigenous languages and culture are not lost across 

generations. 

AI-supported Indigenous language platforms have 

improved digital literacy among tribal youth in remote areas 

by up to 60%, based on a pilot study conducted across 30 

villages in Jharkhand and Tamil Nadu (NCERT & AICTE 

Joint Study, 2022). 

3. SDG 9 – Industry, Innovation, and Infrastructure: 
Inclusive innovation can be promoted by combining 

Indigenous Knowledge Systems with advanced technology, 

as AI does. For instance, AI-powered tools can enhance 

conventional agricultural practices or create eco-friendly 

methods from Indigenous knowledge. Not only does this 

maintain respect for heritage but is also a key to developing 

strong, resilient, and inclusive industries. 

4. SDG 13 – Climate Action: Traditional indigenous people 

tend to possess long-standing awareness of sustainable 

natural resource and land management. AI can simulate the 

resilience of traditional farming methods, forest 

management, and rainwater harvesting practices. Such 

knowledge can feed into international climate policies and 

encourage effective sustainable practices while being 

respectful of cultures. 

5. SDG 15 – Life on Land: Indigenous lands tend to be 

biodiverse. AI can be used to map such areas, locate species 

that are at risk, and track changes in the environment. This 

aids in preserving biodiversity and ensuring that Indigenous 

peoples have a central role to play in protecting their lands. 

 

V. CHALLENGES AND LIMITATIONS 

1. Lack of Digital Infrastructure in Remote Regions: Most 

Indigenous communities are located in geographically 

remote areas where there is limited access to stable internet, 

electricity, and advanced technology. This absence of 

infrastructure hinders the effective deployment of AI 

systems since they tend to depend on high-speed 

connectivity and sophisticated hardware. To overcome this, 

investment in infrastructure development that suits the 

specific needs of such regions is necessary. 

2. Limited AI Literacy Among Indigenous Communities: 

AI is a sophisticated discipline, and Indigenous 

communities might not have been exposed to its principles 

or utilization. This lack of understanding can contribute to 

fear or underuse of AI tools. Closing this gap requires the 

development of culturally adapted education programs and 

training workshops to enable communities with information 

regarding AI and its possible positive impacts. 

3. Bias in AI Systems: AI systems are usually trained using 

datasets that do not have representation of Indigenous 

cultures, languages, and worldviews. This may lead to 

biased results that do not meet the unique needs of these 

communities or strengthen stereotypes. In order to prevent 

this, developers need to focus on inclusive datasets and work 

with Indigenous specialists to make sure that AI design is 

culturally sensitive. 

4. Community Resistance: Past exploitation and 

marginalization have led certain Indigenous communities to 

be suspicious of outside interventions, such as AI initiatives. 

Trust must be established, and this involves open 

communication, respect for Indigenous sovereignty, and 

ensuring that AI initiatives are aligned with the values and 

priorities of the community. 

 

To overcome these, a multi-stakeholder solution is needed. 

There needs to be collaboration among academia, governments, 

Indigenous leaders, and technologists to ensure that AI is 

developed and deployed in a manner that respects and benefits 

Indigenous communities. This entails co-designing solutions, 

mutual sharing of decision-making power, and building long-

term partnerships. 

To tackle these, a multi-stakeholder solution of academia, 

governments, Indigenous leaders, and technologists is required. 

 

VI. RECOMMENDATIONS 

1. Establish Community Tech Hubs: To be co-governed by 

local leaders and researchers, such hubs can act as centers 

of AI-based documentation, education, and innovation. 

2. Create Open-Source AI Platforms for Indigenous Language 

Preservation: With intuitive interfaces and control over data. 

3. Policy Integration: Governments must acknowledge and 

support AI-IKS partnerships under their digital and cultural 

heritage policies. 

4. Interdisciplinary Curriculum: Promote academic programs 

that cross-pollinate AI with anthropology, public 

administration, and environmental science to develop a new 

generation of culturally sensitive technologists. 
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VII. CONCLUSION 

The convergence of Artificial Intelligence and Indigenous 

Knowledge Systems has the potential to be transformative. It is 

an opportunity not only to save threatened traditions but to 

rethink development that is inclusive, ethical, and sustainable. 

When guided by Indigenous voices and cultural values, AI can 

become a tool for empowerment, continuity, and resilience. By 

valuing IKS as equal to scientific knowledge and using AI as a 

bridge—not a replacement—we can move toward a world that 

honors diversity, equity, and sustainability. 
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