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Abstract: Deforestation, biodiversity loss, and unsustainable resource exploitation are critical challenges facing India's forests. The circular 
economy (CE) offers solutions for resource optimization and waste reduction, though often lacking cultural relevance. This paper explores 
integrating CE principles with India's Vedic ecological wisdom and traditional ecological knowledge (TEK) to develop sustainable, culturally 
relevant forest management strategies. Through a conceptual review of CE, indigenous knowledge, and Vedic texts, supported by case 
studies of sacred groves, community forest management in Odisha, and agroforestry systems, this study highlights how CE's focus on 
resource efficiency aligns with Vedic values of restraint and stewardship. The paper concludes that integrating CE into India's ecological and 
cultural context can conserve biodiversity, reduce resource conflicts, and inform stronger environmental policies. 
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Forests in India are vital for sustaining biodiversity, 

climate stability, and livelihoods. However, deforestation, 

unsustainable resource exploitation, and socioeconomic 

pressures threaten their survival. Traditional conservation 

models have made progress, yet frameworks like the circular 

economy (CE) offer new opportunities for waste reduction, 

resource optimization, and closed ecological cycles. A gap 

exists in current CE applications, as these models often lack 

cultural relevance and ethical grounding, limiting their 

effectiveness in India's unique socio-ecological context. 

Vedic ecological knowledge and traditional ecological 

knowledge (TEK) offer time-tested practices of 

environmental stewardship. Key principles, such as Rta 

(cosmic order) and Bhumi Sukta (Mother Earth), advocate for 

sustainability, restraint, and reciprocity. TEK, though distinct, 

is rooted in community-based practices like sacred groves, 

community forestry, and agroecological systems, which 

enhance sustainable resource management and resilience.

Integrating CE with indigenous knowledge systems can 

provide ethically grounded, culturally relevant sustainability 

models. Such integration ensures practices resonate with 

local traditions, making them more effective and socially 

accepted. Research suggests that aligning CE with Vedic 

wisdom and TEK could significantly enhance forest 

sustainability and resilience in India (Negi 2023, Kumar and 

Singh 2023, Xess 2024). 

The circular economy (CE) has emerged as a global 

alternative to the traditional linear model of "take-make-

dispose." Instead of viewing waste as the endpoint of a 

product's lifecycle, CE advocates for reuse, repair, recycling, 

and regenerative design. When applied to forestry and 

natural resources, CE emphasizes biomass recycling, bio-

based products, eco-designed forest products, and 

integrated agroforestry systems. However, CE's 

implementation in India has faced challenges. Rajayya 

(2025) argues that CE frameworks remain ineffective due to 

uncoordinated policies, poor stakeholder engagement, and 

infrastructure issues. CE must be adapted to India's regional 

and cultural contexts rather than imported from Western 

models. Mandpe (2023) supports this view, highlighting that 

CE practices thrive when co-created with local communities, 

rather than being imposed. Reis (2023) notes that global 

technological advancements in CE may fail without cultural 

adaptation. Gaur (2024) extends CE's relevance to e-waste 

management, connecting it to the Sustainable Development 

Goals (SDGs). Hadfield (2025) calls for a shift in CE 

transitions to focus on social justice and equity, particularly in 

the Global South. These perspectives underscore the need 

for dialogue between CE and indigenous practices. Bridging 

the gap between CE and traditional ecological knowledge 

(TEK) could create sustainable, culturally resonant solutions 

for local communities.

Indian environmental thought is deeply rooted in vedic 

traditions, where interconnectedness, restraint, and cyclical 

balance precede modern sustainability concepts. The Bhumi 

Sukta of the Atharvaveda portrays the Earth as a mother, 

emphasizing reciprocity and stewardship. The principles of 

Rta (cosmic order) and Dharma (duty) guide ecological 

practices, promoting balance and non-exploitation of nature. 

These principles manifest in practices such as sacred 

groves, ritual protection, and sustainable agriculture, aligning 

with modern ecological thinking. Vedic ecological wisdom 

mirrors CE principles like zero waste and cyclical resource 

flows, predating these ideas. Studies demonstrate that 



agroforestry systems in India are rooted in Vedic texts. 

Growing interest in Vedic ecological philosophy (Singh 2023) 

suggests its practical application in modern sustainability 

efforts. Integrating Vedic ethics into CE frameworks can help 

India develop culturally relevant and scientifically robust 

sustainability models.

Alongside Vedic practices, TEK developed by indigenous 

communities offers dynamic, context-specific approaches to 

environmental stewardship. Unlike static models, TEK 

evolves with community needs, making it a valuable resource 

for resilience. For example, Gangadhar (2020) describes 

how tribal communities in Adilabad, Telangana, interpret 

ecological signals, such as bird behavior, as indicators of 

climate hazards. This adaptive governance system offers 

practical, local solutions that outperform rigid scientific 

models. Xess (2024) further emphasizes TEK's role in 

adaptation strategies in rapidly changing environments. TEK 

also plays a crucial role in biodiversity conservation and 

social cohesion, which strengthens community resilience 

(Negi 2023). By integrating TEK with modern systems, we 

can address challenges like climate change and resource 

depletion, linking local knowledge with global sustainability 

goals. Tehrani (2025) highlights a successful case from 

Canada where TEK was integrated into CE transitions, 

showing that hybrid models work effectively in practice. In 

India, various forms of TEK, such as community forestry in 

Odisha, sacred groves in Maharashtra, and pastoral 

commons in Rajasthan, exemplify CE principles like biomass 

recycling, resource conservation, and energy regeneration. 

These practices protect biodiversity while respecting cultural 

traditions. Sacred groves, for instance, function as informal 

conservation areas that preserve biodiversity without formal 

legal status (Gokhale et al., 2023, Ministry of Environment 

2024). This paper examines how combining these 

frameworks with scientific forest management can shape 

future forest policies that are both scientifically valid and 

culturally grounded.

MATERIAL AND METHODS

This study employs a conceptual review methodology to 

examine the intersections of Circular Economy (CE), Vedic 

ecological wisdom, and Traditional Ecological Knowledge 

(TEK) in the context of sustainable forest management in 

India. The methodology combines elements of systematic 

literature review, comparative analysis, and thematic 

synthesis, creating an interdisciplinary framework to explore 

potential sustainable futures for Indian forests.

Literature selection and sources: To ensure 

comprehensive coverage of relevant studies, a systematic 

search plan was developed. The selection criteria focused on 

peer-reviewed studies, policy documents, and cultural-

philosophical texts directly related to CE, TEK, and Vedic 

ecological ethics. A transparent, replicable selection process 

was employed, outlined below:

Peer-reviewed databases: A systematic search was 

conducted across several prominent databases, including 

Scopus, Web of Science, Springer, Elsevier, Emerald, MDPI, 

and Nature Sustainability. Keywords such as "circular 

economy" "sustainable forest management" "waste , , 

management" "ecological economics", and  were used to 

identify relevant articles ( Rajayya 2025, Mandpe 2023, Reis 

2023, Hadfield 2025).

Indian Academic Sources: Given the cultural context of the 

study, priority was given to Indian academic sources, for case 

studies and cultural research on TEK and Vedic ecological 

knowledge (Gangadhar 2020, Xess 2024).

Policy documents: Key Indian forest and environmental 

policy frameworks, such as the Forest Rights Act (FRA, 

2006), Joint Forest Management (JFM) guidelines, Plastic 

Waste Management Rules (2016), and relevant SDG 

implementation reports, were reviewed. These provided 

insights into the policy landscape surrounding CE and forest 

management in India.

Cultural-philosophical texts: To integrate indigenous 

philosophical dimensions, Vedic scriptures like the Bhumi 

Sukta, along with secondary scholarship on Vedic 

environmental ethics, were included. These texts provided 

the historical context for the ecological principles discussed. 

This multi-source approach ensured scientific rigor and 

cultural contextualization, allowing for a holistic view of forest 

sustainability.

Thematic coding and synthesis: The collected literature 

was analyzed using thematic coding to identify the 

intersections between CE principles, TEK practices, and 

Vedic ecological ethics. The thematic analysis was 

structured around three key clusters:

Circularity and resource cycles: This theme compared CE 

principles (reduce, reuse, recycle, regenerate) with cyclical 

models found in Vedic and indigenous practices.

Community stewardship and governance: This focused 

on the alignment between CE's emphasis on stakeholder 

collaboration and community-driven initiatives, such as 

community forest management and sacred grove traditions.

Ethics and sustainability: This explored how Vedic moral 

codes (Dharma, Rta, Aparigraha) support ecological limits, 

often overlooked in technocratic CE models. The thematic 

synthesis allowed for the identification of both convergences 

and contradictions between these systems, highlighting 

areas where they complement each other and areas 

requiring further integration.

1356 Rana and Singh



Case study anchoring: To contextualize the theoretical 

synthesis, case studies were used to illustrate how the 

concepts of CE, Vedic wisdom, and TEK converge in 

practice. These case studies served as illustrative anchors 

rather than empirical data sources, showcasing real-world 

applications:

Sacred groves (Meghalaya, Maharashtra): These are 

examples of culturally enforced conservation, aligned with 

CE's regeneration principle.

Community forest management (Odisha): This 

demonstrated TEK-based governance, which ensures 

resource circularity and community resilience.

Agroforestry practices: These practices demonstrate how 

Vedic-rooted land-use systems align with CE models of 

sustainability.

Waste-to-resource innovations: This compares modern 

CE applications with traditional methods like composting and 

biochar production, showing their potential integration.

Analytical framework: The final analysis employed a 

comparative-conceptual framework that mapped CE 

principles against indigenous ecological ethics. This 

framework evaluated the following:

Conceptual convergence: Shared principles of circularity, 

balance, and stewardship between CE, Vedic wisdom, and 

TEK.

Operational strategies: How each system addresses 

practices in waste management, forest conservation, and 

agro-ecosystem governance.

Policy potential: The integration of these frameworks within 

existing Indian policies like the FRA, JFM, and SDG 

frameworks. By combining review-based evidence with 

cultural-ethical analysis, this methodology goes beyond 

descriptive synthesis, aiming to generate practical, policy-

relevant insights.

Limitations: As a conceptual review, this study did not 

involve the collection of primary field data. While this allows 

for broad interdisciplinary insights, caution is required when 

generalizing findings. However, by grounding the framework 

in peer-reviewed studies, policy documents, and culturally 

rooted practices, this study provides a solid foundation for 

future empirical research.

RESULTS AND DISCUSSION

The analysis reveals clear complementarities between 

circular economy (CE), Vedic ecological wisdom, and 

traditional ecological knowledge (TEK). CE emphasizes 

efficiency, recycling, and waste minimization; Vedic traditions 

highlight ethics, restraint, and cosmic balance (Rta); while 

TEK provides practical, community-based stewardship 

grounded in lived experiences. Together, these frameworks 

offer a comprehensive approach to rethinking the 

sustainability of forests in India. The synergy between 

circular economy, Vedic ecological wisdom, and traditional 

ecological knowledge in promoting forest sustainability 

practices is illustrated in Table 1. It highlights how each 

framework contributes to various aspects of environmental 

conservation and resource management. CE emphasizes 

efficiency, recycling, and waste minimization, aligning with 

sustainable forest practices such as sacred groves, where 

biodiversity is conserved through religious and cultural 

beliefs, without the need for formal regulations. Vedic 

Ecological Wisdom, rooted in principles like Rta (cosmic 

order) and Bhumi Sukta (Mother Earth), advocates for a 

balanced relationship with nature, influencing practices like 

agroforestry, which integrates agriculture with tree planting 

for improved biodiversity and soil fertility. Meanwhile, TEK 

supports community-based resource management, as seen 

Land use systems/
interventions

Circular economy alignment Vedic ecological wisdom Traditional ecological knowledge 

Sacred groves Conservation of biodiversity aligns 
with CE's principle of resource 
regeneration.

Reverence for nature (Bhumi Sukta) 
and cosmic order (Rta) promote 
protection of sacred sites.

Community-managed areas 
preserving biodiversity without 
formal legal status.

Community forest 
management (Odisha)

Community-led governance 
ensures sustainable resource use 
and waste minimization.

Collective responsibility and 
stewardship resonate with Vedic 
values of dharma and restraint.

Local communities manage forest 
resources, ensuring ecological 
balance and resilience.

Agroforestry ecosystems Integration of trees with crops 
promotes biodiversity and efficient 
resource use.

Harmony between nature and human 
needs reflects Vedic principles of 
balance and sustainability.

Indigenous practices of 
integrating trees with agriculture 
enhance soil fertility and 
biodiversity.

Waste-to-resource 
innovations

Conversion of agricultural waste 
into compost and biochar 
exemplifies CE's waste 
minimization.

Ethical reuse (Aparigraha) aligns with 
Vedic teachings of non-
possessiveness and minimal 
consumption.

Traditional composting and 
biochar production methods 
enhance soil health and reduce 
waste.

Table 1. Synergy between circular economy, Vedic ecological wisdom, and traditional ecological knowledge in forest 
sustainability practices 
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Case example Circular economy principles Vedic ecological wisdom Traditional ecological knowledge 

Sacred groves (India) Resource conservation, protection of 
biodiversity hotspots

Reverence for nature, sacredness 
of land ( )Bhumi Sukta

Community norms, taboos 
preserving biodiversity

Community forest 
management (Odisha)

Decentralized governance, efficient 
resource management

Balance ( ), duty toward Rta
collective good

Collective stewardship, adaptive 
local practices

Agroforestry systems Closed-loop nutrient cycling, 
sustainable productivity

Harmony between human needs 
and nature ( )Dharma

Traditional soil and water 
management knowledge

Waste-to-resource models Recycling, recovery, and optimization 
of resources

Restraint in consumption, ethical 
reuse ( )Aparigraha

Local innovations in recycling, 
indigenous craft reuse

Table 2. Comparative framework of circular economy (CE), Vedic ecological wisdom, and traditional ecological knowledge 
(TEK)

in community forest management in Odisha, where local 

governance ensures resource sustainability and resilience. 

The table emphasizes the integration of modern efficiency 

models with indigenous practices, showing how they 

complement each other in fostering long-term ecological 

balance and community resilience.

Concrete examples of synergy: Case studies demonstrate 

the synergy between these systems. For instance, sacred 

groves—protected through religious and cultural 

taboos—play a vital role in biodiversity conservation and 

ecological stability, functioning effectively without the need 

for formal regulatory structures (Negi 2023). In Odisha, 

community forest management (CFM) highlights the 

effectiveness of local institutions in resource governance and 

adaptive resilience, showcasing how community-driven 

efforts align with CE principles (Kumar and Singh 2023). 

Agroforestry systems, deeply rooted in rural Indian practices, 

combine agricultural productivity with conservation, 

reflecting the cyclicity central to CE and integrating both 

Vedic values of harmony with nature and TEK's community-

based resource management (Sharma and Patel 2024). 

Furthermore, studies on waste-to-resource initiatives show 

that CE strategies, when combined with traditional practices 

like composting and biochar production, are enhanced by 

cultural and ethical foundations (Mandpe 2023).

These examples underscore the potential for integrating 

CE with indigenous knowledge systems, reinforcing the 

findings of previous research that advocate for the inclusion 

of cultural frameworks in modern sustainability models (Xess 

2024, Reis 2023). In particular, Vedic ecological philosophy 

adds a crucial ethical dimension that is often absent in 

technical CE models. It emphasizes responsibility toward 

future generations, reverence for nature, and restraint in 

consumption—values that complement the efficiency-driven 

approach of CE. This integration strengthens CE by 

embedding it in cultural contexts, addressing critiques that 

CE may otherwise overemphasize efficiency while 

neglecting issues of equity and justice (Hadfield 2025).

Tensions and contradictions: While the synergies 

between CE, Vedic ecological wisdom, and TEK are clear, 

inherent tensions and contradictions must be addressed for a 

more nuanced understanding of their integration. For 

example, CE's emphasis on efficiency and technological 

innovation can conflict with Vedic values of restraint and non-

possession (aparigraha). Vedic philosophy advocates for 

minimal consumption, which may at times clash with CE's 

drive for continuous growth and technological advancement. 

Similarly, TEK's community-based governance systems 

often rely on traditional ecological practices that may not 

always align with modern CE frameworks, which prioritize 

large-scale, systemic solutions over localized approaches.

Additionally, reconciling CE's focus on resource efficiency 

with Vedic ecological values that emphasize a spiritual 

relationship with nature presents challenges. The pursuit of 

efficiency in CE models could unintentionally overlook the 

moral and ethical considerations highlighted by Vedic 

traditions, such as the sacredness of natural resources and 

the duty to protect them for future generations. These 

tensions underscore the complexity of integrating CE with 

indigenous knowledge systems. While there are clear areas 

of alignment, addressing these contradictions is essential to 

creating a holistic and culturally resonant sustainability 

model. To synthesize these findings, a comparative 

framework was developed to map the alignment of the 

circular economy, Vedic ecological wisdom, and TEK across 

selected case examples (Table 2). By aligning CE with India's 

ecological traditions, this framework contributes to 

advancing SDG 12 (responsible consumption and 

production) and SDG 15 (life on land) while empowering local 

communities as custodians of sustainability. It also reinforces 

India's policy directions, where the integration of modern 

innovations with traditional ecological knowledge is 

increasingly recognized as essential for achieving climate 

resilience and ecological security (Xess 2024). To visualize 

these associations, we developed a conceptual framework 

that could integrate circular economy, Vedic ecological 

philosophies, and TEK in a synthesized sustainability model 

(Fig. 1).
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Actionable policy recommendations: Policy Integration: 

Indian policy frameworks must recognize and incorporate 

traditional ecological institutions as legitimate partners in CE 

initiatives. Policymakers should actively involve local 

communities in the design and implementation of CE 

strategies, ensuring these practices align with indigenous 

values and needs. Cultural Stewardship: Promote the 

cultural ethic of ecological stewardship, emphasizing the 

importance of sacred groves, agroforestry, and community-

led conservation efforts as core components of forest 

management strategies. Policies should support waste-to-

resource models that are tailored to local customs and 

practices.

Localized CE models: Ensure that CE models are not one-

size-fits-all but are adapted to India's diverse ecological and 

cultural contexts. Policymakers should collaborate with local 

communities to develop frameworks that respect both 

modern ecological goals and traditional knowledge systems.

Interdisciplinary collaboration: Foster collaboration 

between environmental scientists, cultural experts, and 

policymakers to create hybrid governance models that 

balance the technical efficiencies of CE with the cultural 

richness of Vedic and TEK systems.

Future research directions: To further validate the 

proposed framework, future research should focus on the 

following areas:

Empirical studies on CE integration: Conduct empirical 

studies to evaluate how CE principles can be effectively 

integrated with Vedic and TEK practices in specific Indian 

regions. This could include case studies on the success of 

community forest management in Odisha or sacred grove 

conservation in Maharashtra.

Cultural impact assessments: Investigate the cultural 

impact of implementing CE models in India, focusing on how 

these models are received by local communities and how 

they affect cultural traditions and practices related to 

resource management.

Longitudinal studies on community resilience: Carry out 

long-term studies to assess the effectiveness of TEK-based 

governance systems in building community resilience to 

climate change and resource depletion, particularly in rural 

and indigenous communities.

Gaps and opportunities for integration: Despite shared 

principles between CE, Vedic ecological wisdom, and TEK, 

integrating them into policy and practice has proven 

challenging. Much of the CE research in India is policy-

oriented, focusing on technological implementation, while 

Vedic and TEK solutions are often considered theoretical or 

Fig. 1. Conceptual framework of how Circular Economy (CE), Vedic Ecological Wisdom 
& Traditional Ecological Knowledge (TEK) can be linked to sustainable forest 
futures in India
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cultural, with limited practical application. This divide hinders 

the development of integrative models that balance 

ecological function with cultural integrity. To bridge these 

gaps, the integration of Vedic ecological ethics, TEK, and CE 

can offer Vedic ecological ethics can provide moral and 

cultural legitimacy to CE frameworks

Policy framework evaluation: Explore the policy implications 

of integrating TEK and Vedic wisdom into national forest 

management strategies. Research should focus on identifying 

barriers to policy adoption and recommending strategies to 

overcome these challenges. By bridging the gap between 

innovative technologies and ancient wisdom, India can 

position itself as a leader in creating sustainability models that 

resonate both globally and within its own cultural and 

ecological contexts. This interdisciplinary approach—blending 

science, policy, and philosophy—redefines sustainability as a 

multifaceted issue that is both technical and ethical. India is 

making progress toward its climate and biodiversity goals. To 

accelerate this progress, hybrid governance models that 

combine the efficiencies of CE with the cultural and ethical 

complexities of indigenous practices will be key to shaping a 

forest future that is ecologically sustainable, socially equitable, 

and philosophically rooted in India's traditions. Hybrid models 

can redesign forest governance to ensure both ecological 

effectiveness and social justice. By synthesizing CE with Vedic 

wisdom and TEK, India could pioneer a culturally grounded 

circular forestry model, offering valuable lessons for the Global 

South.

CONCLUSION 

Achieving sustainable forest futures in India requires 

more than technical solutions—it necessitates a deep 

cultural connection. The integration of Circular Economy 

(CE) principles with Vedic ecological wisdom and Traditional 

Ecological Knowledge (TEK) offers a balanced approach that 

blends modern efficiency with traditional ecological 

practices. CE focuses on resource optimization and waste 

minimization, while Vedic traditions provide an ethical 

framework based on restraint, balance, and reverence for 

nature. TEK offers locally adapted strategies for community-

based stewardship, such as sacred groves, community 

forest management, and agroforestry systems. Together, 

these elements form a culturally embedded, ethically mature 

sustainability model. However, the emphasis on technical CE 

transitions can overlook crucial cultural and ethical 

considerations. By embedding CE within India's ecological 

and cultural traditions, we not only enhance ecological 

outcomes but also promote community engagement, social 

justice, and long-term resilience. These integrative solutions 

can significantly contribute to achieving SDG 12 

(Responsible Consumption and Production) and SDG 15 

(Life on Land), while supporting national policies on climate 

change and biodiversity conservation.
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