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Abstract :

This paper explores the intersection of Artificial Intelligence (Al), Big Data, and the
Internet of Things (loT) with Indian Knowledge Systems (IKS). Traditional Indian knowledge,
spanning Ayurveda, Vedic mathematics, linguistic studies, and indigenous sciences, offers a
vast pool of wisdom. The integration of modern digital technologies into these systems can
enhance research, accessibility, and practical applications. This paper discusses Al-driven
analysis, Big Data for preserving and processing indigenous knowledge, and IoT
applications for real-time data collection in traditional Indian sciences. Furthermore, the
paper delves into the role of IoT in revolutionizing the application of Indian traditional
knowledge. By leveraging real-time data collection from sensors and devices, IoT can enable
the monitoring of Ayurvedic practices, agricultural techniques, and environmental conditions
in real time. This integration can aid in ensuring the accuracy and relevance of traditional
knowledge, while simultaneously offering avenues for modern-day applications in areas such
as personalized healthcare, sustainable farming, and ecological conservation.
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Introduction :

Indian Knowledge Systems (IKS) represent a rich, multi-dimensional body of
knowledge that spans various domains such as medicine, mathematics, philosophy,
linguistics, and environmental sciences. These knowledge systems have been developed over
thousands of years and form the backbone of India’s cultural and scientific heritage. Fields
like Ayurveda (traditional medicine), Vedic mathematics, Sanskrit linguistic studies, and
indigenous ecological knowledge not only offer holistic insights into human life but also
provide solutions to pressing global challenges, such as health, sustainability, and natural
resource management. Despite their profound relevance, many aspects of IKS face significant
challenges in terms of preservation, documentation, accessibility, and practical application in

Published in Collaboration with
Central Library, Dhanwate National College, Nagpur
Department of Library & Information Science, R. T. M. Nagpur University, Nagpur
Volume-11 (2025) : Issue-1 (October-2025)




IMPACT FACTOR UPA NATIONAL E-JOURNAL ISSN
5.473(S]JIF) Interdisciplinary Peer-Reviewed Indexed Journal 2455-4375

the modern world.

Figure- 1- Indian Knowledge Systems (IKS) Division (GOI, 2021)

The rapid advancements in digital technologies, particularly Artificial Intelligence
(Al), Big Data, and the Internet of Things (IoT), have the potential to address these
challenges and significantly enhance the accessibility, preservation, and relevance of IKS. Al,
with its powerful machine learning and Natural Language Processing (NLP) capabilities, can
provide new ways of analyzing and interpreting complex traditional texts and knowledge. Big
Data offers the ability to store vast amounts of data related to indigenous knowledge, making
it easily accessible for researchers and practitioners alike. IoT, by enabling real-time data
collection through interconnected devices, can help monitor and apply traditional practices in
fields such as agriculture, healthcare, and environmental sustainability.

This research paper explores the intersection of Al, Big Data, and IoT with IKS,
focusing on the integration of modern technologies with ancient wisdom to ensure that the
valuable insights embedded in these systems are preserved, enhanced, and applied effectively
in the contemporary world. The integration of these technologies into IKS holds immense
potential, not only for preserving these traditional knowledge systems but also for advancing
them, making them more relevant and applicable in addressing modern-day issues. By
bridging the gap between ancient traditions and cutting-edge technologies, this research aims
to illuminate pathways for the sustainable development of India’s cultural and scientific
heritage, offering new insights into how traditional wisdom can contribute to current and
future challenges.

Through this exploration, we aim to highlight the potential for Al, Big Data, and loT
to transform IKS from a repository of historical knowledge into a living, dynamic body of
wisdom that continues to serve humanity in the face of modern complexities. The
interdisciplinary approach adopted in this paper not only seeks to uncover the synergies
between tradition and technology but also envisions a future where Indian Knowledge
Systems play a central role in shaping global scientific, environmental, and healthcare
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solutions.
Artificial Intelligence and Indian Knowledge Systems :

Al-driven technologies, particularly machine learning (ML) and natural language
processing (NLP), hold immense potential for the preservation and enhancement of IKS.
Some key applications include:

Automated Translation & Transcription :

Al-based NLP models can be trained to recognize and translate ancient scripts such as
Sanskrit, Pali, and Prakrit into modern languages, making them more accessible.

Pattern Recognition in Manuscripts :

Al algorithms can analyze historical texts to identify recurring patterns, connections,
and relationships within knowledge systems, such as correlations between Ayurvedic
formulations and their therapeutic effects.

Chatbots & Virtual Assistants :

Al-powered virtual assistants can provide interactive learning experiences on IKS-
related topics, such as answering questions about Yoga postures or explaining Vedic
concepts.

Predictive Analytics in Ayurveda :

Al can analyze historical Ayurvedic case studies and predict personalized treatment
plans based on traditional methodologies and modern medical research.

Review Of Literature :

This paper conducts a detailed examination of how Artificial Intelligence (Al) is
being utilized within library settings and the influence it has on library services and
operations. The goal is to offer a clear and thorough understanding of AI’s role in modern
libraries for academic and professional researchers. The analysis draws upon data collected
from the Scopus database, where 66 articles related to Al in libraries were initially identified.
After eliminating duplicates and applying relevant screening criteria, 65 articles were selected
for review. The core insights and summaries of these articles are compiled to serve as a
useful foundation for future research in the field of AI applications in library science.
(Subaveerapandiyan, 2023)

This study highlights the transformative role of emerging technologies—such as Al-
based language tools and augmented reality—in preserving and promoting Assam’s tribal
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heritage. These innovations offer immersive cultural experiences, engaging younger
generations while empowering communities to take ownership of their narratives.
Emphasizing the need for inclusive, authentic, and technology-driven strategies, the study
provides key recommendations for policymakers, technologists, and cultural stakeholders to
ensure the dynamic preservation of indigenous knowledge systems. (Kumar, Anuradha, &
Sewali, 2025)

This study explores the transformative potential of emerging technologies—Artificial
Intelligence, 10T, and Blockchain—in reshaping healthcare delivery within smart cities.
These innovations enable personalized care, real-time monitoring, and secure data sharing,
fostering integrated and efficient healthcare ecosystems. Emphasizing the need for
collaboration across sectors, the study offers strategic insights for policymakers, healthcare
providers, and technologists to overcome challenges and ensure equitable access to advanced
medical solutions. (Govind, Anu, Priyanka, & Arun, 2024)

This study explores the integration of Indian Knowledge Systems (IKS) and Artificial
Intelligence (AI) as a holistic approach to addressing environmental challenges. By
combining the ethical and sustainable principles of IKS with AI’s capabilities in data analysis
and optimization, the research proposes culturally grounded, scalable solutions for
environmental management. It highlights applications in agriculture, water conservation, and
community awareness, offering strategic insights for developing eco-conscious, Al-driven
frameworks aligned with global sustainability goals. (Aadarsh & Anamika, 2024)

Indian knowledge systems (iks): scope and significance

Indian Knowledge Systems (IKS) represent a vast, dynamic, and interconnected body
of traditional, indigenous, and classical knowledge that has developed over millennia in the
Indian subcontinent. Rooted in experience, observation, and cultural values, IKS spans
multiple disciplines including health, agriculture, mathematics, astronomy, architecture, art,
philosophy, and spirituality. It includes both codified knowledge found in ancient texts and
oral traditions passed down through generations.

IKS is not merely historical or philosophical; it reflects a way of life that emphasizes
harmony with nature, sustainability, and holistic understanding—principles that resonate
deeply with contemporary global challenges.

BRIDGING TRADITION AND TECHNOLOGY
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A Visual Representation of the Synergy Between Indigenous Knowledge and Digital
Technologies

Table-1: Scope and Significance of Indian Knowledge Systems (IKS)

S.No. | Domain Key Elements | Traditional Modern Related Rishis
Contributions Relevance (=f)

1 Traditional Ayurveda, Holistic healing, | Integrative Rishi  Charaka,
Medicine & | Siddha, personalized medicine, Rishi  Sushruta,
Health Unani, Yoga, | treatment, herbal | wellness, Rishi Patanjali
Systems Naturopathy pharmacology preventive

healthcare

2 Mathematics | Decimal Aryabhata, Foundations of | Rishi Garga,

& Astronomy | system, zero, | Bhaskara II, | modern Rishi Parashara,
algebra, Jantar Mantar | science, Rishi Lagadha
planetary observatories computing, and
models space studies

3 Agriculture & | Organic Mixed cropping, | Climate- Rishi Kashyapa,

Ecology farming, Panchang-based resilient Rishi Parashara
rainwater farming, farming,
harvesting, community seed | biodiversity
seed diversity | banks conservation

4 Architecture | Vaastu Earthquake- Green Rishi
& Shastra, resistant architecture, Vishwakarma,
Engineering temple design, | structures, heritage Rishi Maya

metallurgy sustainable preservation,
materials civil
engineering

5 Language, Sanskrit, Vedas, epics, folk | Cultural Rishi Valmiki,
Literature & | Tamil, Prakrit, | tales, identity, Rishi Vyasa,
Arts oral traditions, | Bharatanatyam, education, Rishi Bharata

classical Kathak digital
dance humanities

6 Philosophy & | Six systems of | Vedanta, Nyaya, | Ethical Rishi Kapila,
Ethics Indian Buddhism, frameworks, Rishi Gautama,

philosophy, Jainism leadership, Rishi

Dharma, sustainability Kanada, Rishi

Karma Patanjali, Rishi
Badarayana

1. Traditional Medicine and Health Systems :

Indian Knowledge Systems in the health domain are most prominently reflected in
ancient practices like Ayurveda, Siddha, Unani, Yoga, and Naturopathy. These systems
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provide holistic healthcare frameworks focused on prevention, balance, and individualized
treatment.

. Ayurveda, meaning the "science of life," emphasizes the balance of bodily humors
(doshas: Vata, Pitta, Kapha) through diet, lifestyle, herbal remedies, and therapeutic
procedures like Panchakarma.

. Siddha, predominantly practiced in Tamil Nadu, relies on herbs, metals, and spiritual
healing.
. Unani medicine, introduced through Islamic traditions, incorporates Greek medical

philosophy and emphasizes the four humors (blood, phlegm, yellow bile, black bile).
. Yoga, as codified in Patanjali’s Yoga Sutras, integrates physical postures (asanas),
breathing techniques (pranayama), and meditation for mental and physical well-being.

These systems represent time-tested frameworks that address chronic and lifestyle-
related ailments with minimal side effects and are increasingly recognized globally for their
potential in integrative medicine.

2. Mathematics and Astronomy :

Indian contributions to mathematics and astronomy are foundational to global
science and innovation. These disciplines were not isolated but interconnected with
philosophy, cosmology, and spirituality.

. The concept of zero (Stinya) and the decimal place value system originated in India
and revolutionized global mathematics.

. Aryabhata (5th century CE) proposed a heliocentric model and accurately calculated
the earth’s circumference.

. Bhaskara II’s works on calculus and algebra predate European discoveries by
centuries.

. Jantar Mantars (astronomical observatories built by Maharaja Jai Singh II in the

18th century) exemplify practical astronomy rooted in traditional knowledge.

These systems were deeply empirical and based on long-term observations, and
continue to inform modern astronomy and computational sciences.

3. Agriculture and Ecological Practices :

Indian traditional agricultural knowledge is inherently ecological, sustainable, and
community-based. Rooted in centuries of observation and adaptation, it emphasizes natural
rhythms and resource conservation.

. Organic farming practices, crop rotation, and mixed cropping are central to
traditional agriculture.
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. Water conservation techniques like johads (earthen check dams), step wells, and tank
irrigation systems are ecologically sustainable and relevant even today.
. Indigenous seed varieties, protected and shared through community seed banks,

ensure biodiversity and food security.
. Panchang-based agriculture uses lunar calendars to determine the most auspicious
times for sowing and harvesting.

These practices, now often described as “agroecology” in modern discourse, provide a
blueprint for sustainable farming in the era of climate change and environmental degradation.

4. Architecture and Engineering :

Indian architecture and engineering reflect a combination of aesthetic philosophy,
sacred geometry, and environmental science.

. Vaastu Shastra provides architectural guidelines based on directionality, energy
flows, and material use.

. Temple architecture (e.g., Dravidian, Nagara styles) showcases advanced knowledge
of acoustics, thermal insulation, and earthquake resistance.

. Techniques like corbelling, stone interlocking, and lime plastering ensured
durability and ecological harmony.

. Marvels like the Iron Pillar of Delhi, which resists corrosion after over 1600 years,

reflect advanced metallurgical skills.

Such knowledge is crucial for developing climate-resilient infrastructure and
sustainable urban design in the present day.

5. Language, Literature, and Performing Arts :

India’s linguistic and literary traditions are vast and diverse, preserved through both
oral and written mediums.

. Sanskrit, Pali, Tamil, and Prakrit literature encompass philosophy, science, drama,
and poetry.

. Texts such as the Vedas, Upanishads, Mahabharata, and Ramayana have influenced
multiple domains including ethics, statecraft, and environmental philosophy.

. Oral traditions—Ilike storytelling (Kathakalakshepam, Pandavani), epics, and
folklore—ensure intergenerational transmission of values and knowledge.

. Classical performing arts like Bharatanatyam, Odissi, and Kathakali integrate

narrative, music, and spirituality, acting as vehicles of education and social
commentary.

Preservation and revival of these art forms are essential for sustaining cultural literacy
and pluralistic identity.
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6. Philosophy and Ethical Frameworks :

Indian philosophy (Dar$ana) encompasses profound systems of inquiry into the nature
of reality, mind, consciousness, and ethics. (Pratima, 2023)

. Six classical schools—Nyaya, Vaisheshika, Samkhya, Yoga, Mimamsa, and
Vedanta—explore epistemology, metaphysics, and soteriology.

. Buddhist and Jain philosophies offer deep insights into interdependence, non-
violence (Ahimsa), and ethical living.

. Concepts like Dharma (duty/ethics), Karma (cause-effect), and Moksha

(liberation) form the ethical bedrock of Indian civilization.

These frameworks have contemporary relevance in fields like leadership ethics,
sustainable development, mental health, and conflict resolution.

Technological enablers in library transformation and iks preservation :

1. Artificial Intelligence (Al) :

. Metadata enrichment : NLP algorithms for processing ancient scripts (e.g., Sanskrit,
Pali).

. Semantic search and recommendation systems : Enhance accessibility to IKS
documents.

. Virtual assistants and chatbots : Support users in exploring heritage archives.

. OCR and Machine Translation : Convert manuscripts into accessible digital

formats. (Bal, 2023)

2. Big Data Analytics (Prasad, Banda, & Tangella, 2025) :

. User behavior analysis : Identify user needs for personalized content delivery.
. Knowledge mapping : Discover patterns and relationships within IKS databases.
. Predictive preservation : Identify at-risk materials and prioritize digitization.

3. Internet of Things (IoT) :

. Environmental monitoring : Protect manuscripts from humidity, light, and
temperature damage.

. Smart shelves and RFID : Track movement and condition of rare resources.

. Interactive exhibits : Integrate augmented reality (AR) with IoT for immersive
experiences.

4. Blockchain Technology :

. Provenance tracking: Authenticate the origin of traditional manuscripts and
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practices.

Digital rights management : Secure IPR for community-held traditional knowledge.
Decentralized access : Ensure availability and ownership without central control.

5. Case Studies and Best Practices :

National Digital Library of India (NDLI) : Integrating multilingual Al tools for

wider access.

Traditional Knowledge Digital Library (TKDL) : Use of Al and semantic tools to
translate and categorize traditional medicinal knowledge.
Chennai Government Museum: IoT-enabled environmental control for manuscript

preservation.

Blockchain in Global Heritage (pilot projects): Used for securing indigenous data

in African and Latin American contexts, with potential for Indian adaptation.

Table-2: Case Studies and Best Practices in Bridging Tradition and Technology

S.No. | Initiative Technology Focus Area Key Benefit/Impact
Used
1 Traditional Al, NLP, Big | Traditional Prevents biopiracy;
Knowledge Data, Metadata | medicine, global patent
Digital Library Ayurveda, Siddha, | interventions;
(TKDL) Unani multilingual access
2 National Digital | Al Semantic | Education, Indian | Democratized access to
Library of India | Search, Knowledge classical/IKS content;
(NDLI) Multilingual Systems, personalized
NLP Digitization recommendations
3 IGNCA Digital | 3D Scanning, | Cultural heritage, | Virtual exhibitions;
Repository IoT, AR manuscripts,  art, | real-time monitoring of
architecture storage conditions
4 Blockchain  for | Blockchain, Knowledge Secure documentation;
Indigenous Smart Contracts, | ownership, IPR, | transparent benefit-
Knowledge Mobile Apps community sharing models
(Global Models) contribution
5 TIFAC Cloud Agriculture, National inventory of
Indigenous Computing, Big | Craftsmanship, grassroots innovations;
Knowledge Data Local wisdom data for policy
Project
6 Digital Himalaya | Multimedia Oral traditions, | Preserves indigenous
Project Archives,  GIS | ethnography, tribal | content  with  rich
Mapping knowledge contextual metadata
7 Anna Centenary | [oT, RFID, | Library Automated  tracking;
Library Smart modernization, climate control for
(Chennai) Infrastructure Preservation of rare | manuscript
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texts preservation
8 Community Cloud Storage, | Community-based | Inclusive, bottom-up
Knowledge Mobile  Apps, | knowledge, documentation;
Banks (Lok | Local Language | Ecology, Health, | women-led initiatives
Vidya, Barefoot | Tech Sustainability
College, PBRs)

Challenges and ethical considerations :

The digitization and technological transformation of Indian Knowledge Systems
(IKS) and libraries present unprecedented opportunities for preservation, access, and
innovation. However, these advancements also bring forth a multitude of challenges and
ethical dilemmas that must be addressed to ensure that technology serves as a tool of
empowerment rather than exploitation.

1. Data Ownership and Intellectual Property Rights (IPR) :

Traditional knowledge is often collectively held by communities, especially
indigenous and tribal groups. However, modern legal frameworks are primarily individual-
centric and ill-equipped to handle the collective nature of IKS. (Lalit, Bhupinder, &
Rajkishore, 2017)

. Challenge : Lack of clear IPR laws to protect community-owned traditional
knowledge.

. Ethical Concern : Risk of biopiracy, misappropriation, and commodification of
sacred or confidential knowledge.

. Example : Unauthorized patent filings on turmeric, neem, or basmati rice.

. Way Forward : Implementation of community-centric IPR systems, benefit-sharing

models, and legal recognition of traditional custodianship.
2. Consent, Access, and Benefit Sharing :

Digitizing and disseminating IKS must involve informed consent from the
communities that are its custodians.

. Challenge : Absence of standardized consent protocols in documenting oral or lived
knowledge.

. Ethical Concern : Potential exploitation of community knowledge without
acknowledgment or reciprocal benefits.

. Example : Use of tribal medicinal practices by pharmaceutical companies without

compensating knowledge providers.
. Way Forward : Prior Informed Consent (PIC), Access and Benefit Sharing (ABS)
mechanisms under frameworks like the Nagoya Protocol.

3. Cultural Sensitivity and Contextual Integrity :

Much of Indian traditional knowledge is context-bound—rooted in specific
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geographies, belief systems, and social practices.

. Challenge : Risk of decontextualizing or misrepresenting knowledge in digital
archives.

. Ethical Concern : Sacred rituals or esoteric practices being misused,
commercialized, or trivialized.

. Example : Public display of sacred chants or rituals meant for closed community use.

. Way Forward : Ethical curation practices, tiered access systems, and cultural

consultation panels.
4. Technological Gaps and Digital Divide :

There is significant disparity in the ability of various communities to access or
contribute to digital systems due to infrastructural and educational gaps.

o Challenge : Low digital literacy, poor internet connectivity in rural/tribal areas.

o Ethical Concern : Exclusion of primary knowledge holders from the digitization
process.

o Example : Elderly community leaders unable to engage with digital archives of their
own knowledge.

e Way Forward : Inclusive design, offline and mobile-compatible platforms, training
programs in local languages.

5. Data Privacy and Security :

As libraries and IKS repositories grow in digital scale, data security and privacy
become critical concerns.

. Challenge : Risk of data theft, hacking, or misuse of sensitive cultural data.

. Ethical Concern : Loss of control over who accesses, edits, or monetizes indigenous
data.

. Example : Commercial exploitation of datasets without accountability.

. Way Forward : Use of Blockchain for data provenance, Decentralized Storage, and

Transparent Licensing systems.
6. Standardization and Interoperability Issues :

IKS spans across languages, scripts, terminologies, and cultural formats, making
metadata standardization complex.

. Challenge : Difficulty in creating universally accepted taxonomies or ontologies for
IKS.
. Ethical Concern : Marginalization of non-mainstream traditions or languages in

favor of dominant ones.
. Example : Lesser-known tribal practices being excluded due to lack of digital
documentation standards.
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. Way Forward : Development of inclusive, community-driven metadata standards
and multilingual platforms.
7. Sustainability and Maintenance of Digital Projects :

Many digital initiatives start with enthusiasm but fade due to lack of funding or
institutional support.

. Challenge : Maintaining technological infrastructure, updating content, and ensuring
long-term accessibility.

. Ethical Concern : Abandonment of projects may lead to loss of data or betrayal of
community trust.

. Example : Defunct portals with outdated or broken links to IKS content.

. Way Forward : Institutional collaboration, policy-level backing, and community

ownership of digital repositories.
8. Plagiarism and Academic Misuse :

With easy access to digitized content, the potential for academic plagiarism and
misattribution increases.

. Challenge : Ensuring proper citation, credit, and ethical usage of digitized IKS
material.

. Ethical Concern : Scholars publishing community knowledge under their names
without acknowledgment.

. Way Forward : Establish ethical academic protocols, citation standards, and

community co-authorship frameworks.
9. Religious and Political Sensitivities :

Indian Knowledge Systems often intersect with religion, regional identity, and
politics, making their representation in digital platforms contentious.

. Challenge : Avoiding content that may offend, polarize, or misrepresent traditions.
. Ethical Concern : Amplifying dominant narratives while ignoring subaltern voices.
. Example : Prioritizing Sanskrit-based Brahmanical knowledge while excluding tribal

or Dalit traditions.
. Way Forward : Pluralistic representation, conflict-sensitive design, and inclusive
governance structures.

10. Ethical Use of AI and Automation :

While AI can accelerate digitization and classification, its black-box nature can
perpetuate bias or error.

. Challenge : Ensuring that algorithms trained on skewed data do not marginalize
lesser-known traditions.
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Ethical Concern : Al misclassification or erasure of diverse knowledge traditions
due to limited training data.

Way Forward :

continuous human oversight.

Use of explainable Al (XAI), diverse training datasets, and

Table-3: Challenges and Ethical Considerations in Digitizing Indian Knowledge
Systems (IKS) and Library Transformation

Sr.No. | Challenge Area Key Issues Ethical Concerns | Suggested
Solutions
1 Data Ownership | Lack of legal | Biopiracy, Community-centric
& IPR frameworks for | unauthorized IPR, benefit-sharing
community-held patents mechanisms
knowledge
2 Consent & | No standardized | Exploitation of | Prior Informed
Access informed consent | community Consent (PIC), ABS
protocols knowledge under Nagoya
Protocol
3 Cultural Context-less digital | Misuse or | Tiered access,
Sensitivity representation trivialization ~ of | ethical curation,
sacred knowledge | community
consultation
4 Digital Divide Low digital | Exclusion of | Offline tools,
literacy, poor rural | original training in local
connectivity knowledge holders | languages, inclusive
design
5 Data Privacy & | Risk of theft or | Loss of | Blockchain, secure
Security misuse of cultural | community control | servers, access
data over digital assets | control mechanisms
6 Standardization | Complexities  in | Marginalization of | Community-driven
Issues creating universal | non-dominant ontologies,
metadata languages multilingual
systems
7 Sustainability Short-lived digital | Data loss, broken | Long-term funding,
initiatives community trust institutional
partnerships,
community
ownership
8 Plagiarism & | Easy misuse of | Misattribution, Citation protocols,
Academic Misuse | digitized IKS in | unethical co-authorship with
academia publishing communities
9 Religious & | Representation of | Polarization, Inclusive
Political diverse traditions exclusion of | representation,
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Sensitivity subaltern voices conflict-sensitive
design
10 Ethical Use of AI | Algorithmic bias, | Erasure of lesser- | Explainable Al
lack of | known traditions diverse datasets,
transparency human oversight

Recommendations and future directions :

The convergence of advanced technologies with Indian Knowledge Systems (IKS)
and library infrastructures holds transformative potential. However, to unlock this potential
responsibly and effectively, a strategic and inclusive roadmap is essential. This section
outlines recommendations for stakeholders—governments, academic institutions,
technologists, librarians, and communities—and proposes future directions to ensure
sustainable and ethical integration of tradition and technology.

1. Policy and Governance Recommendations :

° Establish a National Digital IKS Policy : Develop a comprehensive policy
framework that recognizes the value of IKS, sets ethical standards for digitization, and
ensures inter-ministerial collaboration (Culture, Education, Science & Technology,
Tribal Affairs, etc.).

° Strengthen Legal Protection for Traditional Knowledge : Amend and expand
intellectual property laws to include community ownership, traditional custodianship,
and benefit-sharing mandates under the Indian legal system.

° Create a National Register of IKS : A centralized, secure, and ethically governed
registry of traditional knowledge, overseen by community representatives, to prevent
misappropriation and ensure attribution.

2. Technological Interventions :

° Leverage Blockchain for Provenance and Access Control: Utilize blockchain
technology to track the origin, access, and usage of traditional knowledge data,
ensuring transparency and tamper-proof attribution.

° Develop AI Tools for Contextual Classification: Train Al models on diverse,
multilingual datasets to accurately classify and contextualize IKS content, with built-
in ethical and cultural filters.

. Design IoT-Enabled Knowledge Collection Platforms: Deploy sensors, drones, and
mobile devices in remote areas for real-time data collection and documentation of
disappearing oral traditions and ecological practices.

° Promote Open-Source Digital Repositories: Build interoperable and community-
owned repositories using open standards, with provisions for tiered access and local
language support.
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3. Community Engagement and Capacity Building :

° Empower Communities as Co-Creators : Recognize traditional knowledge holders
as active contributors and stakeholders in the digitization process, with equitable roles
in decision-making and content governance.

° Offer Digital Literacy Programs : Launch grassroots digital literacy initiatives in
local languages to enable community members to access, manage, and contribute to
digital IKS platforms.

° Support Local Innovation Hubs : Establish regional IKS-tech innovation centers

within universities and libraries to encourage collaborative research, documentation,
and technology adaptation.

4. Ethical and Inclusive Digitization Practices :

° Establish Community Review Boards: Create ethical oversight committees at
institutional and national levels comprising community elders, scholars, and
technologists to vet digitization initiatives.

° Ensure Pluralistic Representation: Actively document underrepresented traditions,
languages, and practices—particularly those of tribal, Dalit, and minority
communities.

° Promote Consent-Driven Access Models: Implement tiered access protocols where

sensitive or sacred content is shared only with authorized users, as per community
preferences.

5. Future Directions :

As India reclaims and revitalizes its ancient knowledge traditions, the future trajectory
of Indian Knowledge Systems must focus on sustainability, inclusivity, global outreach, and
technological integration. Below are key strategic directions that can shape the growth and
impact of IKS in the years to come:

J Digital Democratization and Multilingual Access :

One of the foremost directions is the wider dissemination of IKS in regional
languages through digital platforms. Ensuring that indigenous communities can access,
contribute to, and benefit from traditional knowledge repositories in their native languages is
essential for equitable development. This move will bridge the gap between rural knowledge
holders and digital India.

. Integration into School and Higher Education Curricula :

In line with the National Education Policy (NEP-2020), IKS should be seamlessly
incorporated into formal education, right from the school level to university programs.
This integration will foster holistic learning, encourage value-based education, and promote
critical engagement with traditional wisdom in fields like health, ecology, ethics, and art.

Published in Collaboration with
Central Library, Dhanwate National College, Nagpur
Department of Library & Information Science, R. T. M. Nagpur University, Nagpur
Volume-11 (2025) : Issue-1 (October-2025)




IMPACT FACTOR UPA NATIONAL E-JOURNAL ISSN
5.473(S]JIF) Interdisciplinary Peer-Reviewed Indexed Journal 2455-4375

. Digital Archives and Smart Libraries :

To preserve and promote traditional knowledge, the development of digital archives,
virtual museums, and smart libraries is essential. These platforms can store and showcase
IKS content using multimedia formats—text, audio, video, and 3D simulations—ensuring
intergenerational knowledge transfer and academic access.

° Establishment of Research and Innovation Hubs :

Dedicated IKS Research Centres, AI Labs, and Innovation Hubs must be set up
across institutions to enable advanced research, interdisciplinary projects, and traditional
knowledge-based entrepreneurship. Such hubs would foster collaboration between
technologists, scholars, and artisans.

° International Collaboration and Global Outreach :

Indian Knowledge Systems have universal relevance. Promoting IKS on global
platforms through international academic collaborations, cultural exchanges, and diplomatic
initiatives can enhance India’s soft power and global recognition of its intellectual heritage.

J Policy Support and Intellectual Property Protection :

Future strategies must ensure strong policy frameworks that safeguard community
rights and intellectual property associated with traditional knowledge. Developing
community-led IPR models, granting Geographical Indications (GI), and patent support for
traditional innovations will be critical for ethical knowledge use.

. Use of Al and Big Data for Knowledge Mapping and Analysis :

Emerging technologies such as Artificial Intelligence and Big Data should be
leveraged to analyze, classify, and visualize vast repositories of traditional knowledge. These
tools can help identify knowledge gaps, predict trends, and inform evidence-based
policymaking.

. Alignment with Sustainable Development Goals (SDGs) :

IKS must be strategically aligned with the United Nations Sustainable Development
Goals. Traditional ecological knowledge, water conservation techniques, natural medicine,
and community-based practices can directly contribute to goals related to health,
environment, education, and climate action.

Conclusion :

The future of Indian Knowledge Systems lies in their ability to evolve while staying
rooted in cultural authenticity. A multi-pronged approach—blending policy, technology,
education, and community engagement—can ensure that IKS becomes a powerful force in
shaping an inclusive, sustainable, and knowledge-driven future for India and the world.
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