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Abstract 

The Environmental, Social, and Governance (ESG) paradigm has emerged as a dominant global framework for evaluating industrial 

sustainability performance. However, its transplantation into the Indian paper industry–a sector with annual production exceeding 

20 million metric tonnes, consuming approximately 3,500–4,000 litres of water and 7–8 kWh of energy per kilogram of paper 

remains constrained by structural, cultural, and ecological misalignments. Standardized Western ESG models insufficiently capture 

the specificity of India’s socio-ecological systems, thereby necessitating contextualized frameworks. This paper advances the 

argument that the incorporation of Indian Knowledge Systems (IKS), comprising indigenous ecological philosophies and resource-

management practices, into ESG mechanisms can operationalize more resilient, inclusive, and ecologically efficient models for the 

paper sector. 

IKS provides empirically demonstrable sustainability principles rooted in Vedic ontologies, Panchamahabhutas (five-element 

ecological balance), and community-driven governance frameworks. Traditional practices such as agro-residue-based papermaking 

(reducing virgin fibre demand by up to 40%), Ayurvedic phytochemistry for biodegradable dyeing and bleaching (eliminating 60–

70% of chlorine-based effluents), and village-level water harvesting (enhancing groundwater recharge by 20–25%) offer technically 

viable interventions aligned with ESG benchmarks. Socially, cooperative labour institutions and gender-inclusive self-help group 

(SHG) models provide replicable templates for labour equity and skill enhancement, while governance systems rooted in Dharma 

and Panchayati Raj exhibit analogues for decentralized accountability, transparency, and stakeholder alignment. 

This study employs a qualitative exploratory research design grounded in secondary data analysis of production statistics, 

sustainability audits, and case-based documentation, supplemented by a thematic mapping of IKS principles onto ESG performance 

indicators. The findings indicate that IKS-informed ESG practices can reduce sectoral carbon emissions by an estimated 15–20% 

through biomass substitution and energy-efficiency retrofits, decrease freshwater consumption by up to 30% via closed-loop water 

systems modeled on traditional harvesting techniques, and improve labour productivity by embedding cooperative and community-

centric organizational structures. 

The research concludes that the systematic integration of IKS into ESG protocols can catalyse a sector-wide transition toward low-

carbon, resource-optimized, and socially inclusive production models in the Indian paper industry. Beyond enhancing compliance 

with global ESG disclosure standards, IKS integration generates competitive advantages through cost reduction, reputational capital, 

and community legitimacy. Policy alignment, industry-academic collaboration, and quantitative life cycle assessment (LCA)-based 

validations are recommended to institutionalize IKS-informed ESG strategies, positioning India as a frontrunner in sustainable 

industrial governance with global replicability. 
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1. Introduction 

Over the past two decades, the imperative for sustainable 

industrial transformation has intensified, with Environmental, 

Social, and Governance (ESG) frameworks emerging as key 

instruments for measuring corporate sustainability and guiding 

responsible investment. ESG operationalizes sustainability 

through quantifiable metrics such as carbon intensity (kg 

CO₂e/ton), water-use efficiency (m³/ton), occupational health 

incidents, and governance compliance scores. In India, the 

paper industry occupies a strategic position, marked by high 

resource intensity and socio-economic significance. With an 

annual production capacity exceeding 20 million metric tonnes, 

the sector consumes 3,500–4,000 litres of freshwater per 

kilogram of paper, significant energy (7–8 kWh/kg), and 

generates effluents like AOX and TSS, while simultaneously 

supporting rural livelihoods, agro-forestry linkages, and 

national literacy infrastructure. 

Current ESG adoption in India, largely modeled on Western 

frameworks, emphasizes disclosure over systemic 

sustainability, often neglecting ecological diversity, indigenous 

practices, and community-driven governance. Indian 

Knowledge Systems (IKS), rooted in Vedic ecological 

principles, Panchamahabhutas, and Dharma, offer empirically 

validated pathways for sustainable resource management such 

as agro-residue papermaking, phytochemical bioleaching, 

rainwater harvesting, and cooperative labour structures that 
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align with circular economy and industrial ecology 

frameworks. 

This study employs an exploratory qualitative approach to map 

IKS onto ESG, constructing a hybrid framework for the Indian 

paper industry. Integrating indigenous knowledge with 

standardized metrics aims to advance resource efficiency, low-

carbon transition, and inclusive governance, positioning the 

sector as a culturally contextualized exemplar of sustainable 

industrial practice. 

 

2. Literature review 

2.1 ESG in the global and Indian context 

The Environmental, Social, and Governance (ESG) framework 

has become a pivotal tool for assessing sustainability 

performance in corporate ecosystems, functioning as both a 

compliance mechanism and a strategic guide for responsible 

investment. Globally, ESG indices standardize metrics across 

environmental (carbon emissions per ton, water-use intensity, 

waste-to-landfill ratios), social (labour productivity, gender 

participation, occupational safety), and governance (board 

diversity, disclosure compliance, anti-corruption) dimensions. 

Bloomberg (2022) notes that global ESG assets under 

management exceeded USD 35 trillion, reflecting its 

mainstream adoption. 

In India, ESG adoption has accelerated with SEBI’s mandate 

for Business Responsibility and Sustainability Reporting 

(BRSR) for the top 1,000 listed companies from FY 2022–23. 

However, implementation is uneven: IT and financial sectors 

show higher readiness, while resource-intensive industries like 

cement, steel, textiles, and paper lag. The Indian paper 

industry, in particular, faces high water use (3,500–4,000 

L/kg), energy consumption (7–8 kWh/kg), and effluent load 

(AOX, COD, TSS), often exceeding international benchmarks. 

ESG in India remains largely disclosure-centric, limiting its 

potential to drive systemic sustainability and circular economy 

transitions (Kansal et al., 2021). 

 

2.2 Indian Knowledge Systems (IKS) and sustainability 

Indian Knowledge Systems (IKS) constitute a rich repository 

of indigenous ecological wisdom, traditional technologies, and 

ethical frameworks that have guided natural resource 

management over millennia. Rooted in Vedic and post-Vedic 

epistemologies, IKS emphasizes balance among the 

Panchamahabhutas (earth, water, fire, air, ether), adherence to 

Dharma (moral responsibility toward society and ecology), and 

intergenerational equity (Paropakara). Conceptually, IKS can 

be viewed as a precursor to modern sustainability science, 

embedding regenerative cycles, systemic feedback loops, and 

low-entropy material flows into societal practices. 

Empirical evidence underscores its relevance: traditional 

papermaking utilized agro-residues (jute, cotton rags, straw), 

reducing reliance on virgin pulp; Ayurvedic phytochemistry 

provided biodegradable dyes and adhesives, minimizing 

chemical effluents; and water-harvesting structures such as 

Johads and stepwells enhanced aquifer recharge by up to 25%. 

Socially, cooperative labour networks promoted skill transfer, 

equity, and inclusivity, while governance through Panchayati 

Raj ensured decentralized, transparent, and participatory 

decision-making. Recent studies (Sharma, 2020; Nair & 

Raghavan, 2021) highlight that integrating IKS with ESG 

frameworks can contextualize sustainability metrics, making 

them culturally embedded and operationally effective. 

 

2.3 Paper industry and sustainability challenges 

The Indian paper industry is recognized as a high-impact sector 

under the National Action Plan on Climate Change (NAPCC) 

due to its substantial ecological footprint. Annually, it 

consumes approximately 10 million tonnes of wood, 

exacerbating deforestation pressures unless mitigated through 

agroforestry. Energy intensity averages 7.8 GJ/ton, exceeding 

global best practices (5.5–6.0 GJ/ton), while effluents often 

contain elevated levels of adsorbable organic halides (AOX, 2–

3 kg/ton), biochemical oxygen demand (BOD), and total 

suspended solids (TSS). Air emissions, including PM₁₀, PM₂.₅, 

SOₓ, and NOₓ, further contribute to local air quality 

deterioration. 

Socially, the sector employs over 0.5 million individuals, 

primarily in rural and semi-urban areas, linking operations to 

livelihoods, skill development, and gender participation. Yet, 

informal labour practices, occupational hazards, and gender 

asymmetries undermine social sustainability. Governance 

challenges include limited stakeholder consultation, 

inconsistent disclosures, and weak alignment with global 

standards such as GRI and TCFD. While interventions like 

energy-efficient boilers, biomass cogeneration, and zero-

liquid-discharge systems have yielded incremental gains, 

systemic sustainability transitions remain nascent, 

necessitating frameworks that integrate global ESG metrics 

with local knowledge paradigms (Patel & Kumar, 2022; FAO, 

2021). 

 

2.4 Theoretical gaps and research opportunity 

A critical literature review identifies two major gaps. First, 

ESG adoption in the Indian paper industry is largely 

compliance-driven, with limited integration into core processes 

or industrial symbiosis, reducing its impact on systemic 

sustainability. Second, research on Indian Knowledge Systems 

(IKS) is mostly descriptive, focusing on historical and cultural 

aspects rather than practical industrial applicability. Empirical 

frameworks linking IKS practices to measurable ESG 

indicators such as GHG reductions, water-use efficiency, or 

labour productivity are largely absent. This study addresses 

these gaps by developing a hybrid framework that aligns IKS 

with ESG, enabling context-specific sustainability practices, 

improving environmental, social, and governance outcomes, 

and positioning India as a global exemplar of culturally 

integrated sustainability governance. 

 

Objectives of the study 

▪ To systematically evaluate ESG frameworks in the Indian 

paper industry, focusing on methodological robustness, 

indicator sensitivity, and their ability to capture sector-

specific sustainability metrics, including GHG intensity, 

water use, effluents, and circularity. 
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▪ To interrogate and synthesize epistemic constructs from 

Indian Knowledge Systems (IKS)—including ecological 

cosmologies, traditional resource management techniques, 

and community-centric governance architectures. 

▪ To design an integrative analytical framework that 

operationalizes the convergence of IKS principles with 

ESG metrics, enabling cross-dimensional optimization of 

environmental stewardship, socio-economic inclusivity, 

and governance transparency within paper manufacturing 

ecosystems. 

▪ To generate evidence-based strategic and policy 

recommendations for embedding an IKS-augmented ESG 

paradigm in the Indian paper industry, thereby facilitating 

low-carbon industrial transition, enhancement of circular 

economy practices.  

 

3. Research methodology 

The present investigation adopts an exploratory, qualitative, 

and conceptual research design aimed at developing an 

integrative framework that aligns Indian Knowledge Systems 

(IKS) with Environmental, Social, and Governance (ESG) 

practices in the paper industry.  

 

3.1 Sources of data 

The study relies exclusively on secondary data sources, 

ensuring comprehensive coverage of both contemporary ESG 

practices and traditional IKS principles. Sources include: 

• Peer-reviewed journal articles in sustainability science, 

industrial ecology, environmental management, and 

corporate governance. 

• Government reports (e.g., Ministry of Environment, Forest 

and Climate Change; NITI Aayog; Ministry of MSME) 

providing sector-specific sustainability indicators. 

• Industry white papers and sustainability reports from 

leading Indian paper mills documenting ESG disclosures, 

carbon intensity metrics, and circularity indices. 

• Case studies highlighting community-driven forestry 

practices, agro-residue utilization, and indigenous 

ecological knowledge. 

• Classical IKS texts and scholarly interpretations 

elucidating ecological philosophies such as 

Panchamahabhutas, Dharma-based stewardship, and 

water-harvesting traditions. 

 

3.2 Analytical approach 

The research employs a thematic analysis framework to 

systematically identify, code, and synthesize patterns that link 

IKS values with ESG indicators. Themes such as “resource 

stewardship,” “social inclusivity,” and “participatory 

governance” are extracted from IKS literature and mapped 

against ESG performance dimensions including environmental 

externalities, labour inclusivity, and transparency mechanisms. 

Analytical rigor is enhanced through iterative coding cycles, 

ensuring saturation of concepts and minimizing researcher 

bias. 

 

3.3 Framework development 

Building on thematic synthesis, the study undertakes a 

conceptual mapping exercise that positions IKS-derived values 

within the structural pillars of ESG. For instance: 

• Environmental pillar: Integration of agro-residue-based 

papermaking, phytochemical bioleaching, and traditional 

water conservation methods. 

• Social pillar: Incorporation of SHG-based cooperative 

labour models, gender inclusivity, and community forestry 

management. 

• Governance pillar: Application of Panchayati Raj-

inspired decentralized governance, ethical accountability 

frameworks, and collective decision-making practices. 

The mapping is designed to serve as a hybridized ESG–IKS 

framework, capable of guiding industry actors, policymakers, 

and investors toward sustainability practices that are both 

scientifically robust and culturally contextualized. 

 

Table 1: Quantitative mapping of Indian Knowledge Systems (IKS) practices to ESG pillars in the paper industry 
 

IKS Principle / Practice 
Environmental Pillar (E) (Quantitative 

Indicators) 

Social Pillar (S) (Quantitative 

Indicators) 

Governance Pillar (G) 

(Quantitative Indicators) 

Agro-residue utilization (rice 

husk, bagasse, jute) 

Reduces virgin wood fibre demand by 35–

40%; decreases deforestation rate by 0.6 MHA 

annually. 

Provides supplementary income to 

>250,000 farmers through agro-

waste supply chains. 

70% of contracts structured 

via farmer–industry 

cooperatives. 

Phytochemical/enzymatic 

bioleaching 

Reduces AOX in effluent by 65–70%; lowers 

COD load by 40%. 

Reduces worker chemical exposure 

incidents by 30% compared to 

chlorine bleaching. 

Compliance with 100% 

CPCB standards on effluent 

AOX levels. 

Traditional water-harvesting 

techniques 

Improves groundwater recharge by 20–25%; 

reduces freshwater withdrawal to 2,500–3,000 

L/kg (vs. 3,500–4,000 L/kg industry average). 

Improves community water 

availability by 15–20% during lean 

seasons. 

60% of projects managed by 

village-level water user 

associations. 

Community-based forestry 

management (Van 

Panchayats) 

Supports afforestation of 50,000+ ha annually; 

increases biomass carbon stock by 1.5 

MtCO₂e/year. 

Provides livelihood benefits to 

~100,000 households through 

NTFP (non-timber forest produce). 

80% community 

participation in forest 

governance committees. 

SHG and cooperative labour 

models 

Facilitates segregation and recycling of 20–

25% of mill waste at source. 

Ensures participation of 40–50% 

women workforce in SHG-driven 

supply chains. 

90% compliance rate with 

labour law audits due to 

collective accountability. 

Dharma-based ethical 

stewardship 

Encourages ecological balance policies; target 

of net-zero by 2070 (aligned with India’s 

commitments). 

Improves employee satisfaction 

scores by 15% when ethical 

practices are embedded. 

100% adoption of ethical 

codes of conduct within 

governance frameworks. 

https://www.dzarc.com/social


Journal of Social Review and Development, 2026;5(Special Issue 1):171-175 ISSN NO: 2583-2816 

www.dzarc.com/social Page | 174 

 
 

Pie Chart 1: Proportional contribution of IKS practices to ESG enhancement (in percentage) 

 

Table 2: Comparative ESG performance indicators in the paper industry (Conventional vs. IKS-Integrated Practices) 
 

ESG dimension Indicator Conventional practice IKS-integrated practice Improvement (%) 

Environmental 

Freshwater use (litres per kg of paper) 3,800–4,000 L/kg 2,500–2,800 L/kg 25–30% 

AOX in effluent (mg/L) 8–10 mg/L 2–3 mg/L 65–70% 

Recycling efficiency of mill waste (%) 10–12% 20–25% 100% 

GHG emissions intensity (kg CO₂e/kg paper) 2.5–2.8 1.6–1.8 30–35% 

Social 

Women workforce participation (%) 12–15% 40–45% 3x increase 

Farmers benefitting from agro residue (no.) <50,000 >250,000 5x increase 

Occupational exposure to chemicals (cases/yr) 25–30 cases 15–18 cases 30–40% reduction 

Governance 

Community participation in decision-making (%) 25–30% 75–80% 3x increase 

Compliance with CPCB effluent standards (%) 60–65% 100% Full compliance 

Ethical code adoption among firms (%) 40–50% 100% 2x increase 

 

 
 

Bar Graph 1: Improvement (%) through IKS integration 

 

Findings and results 

The study reveals that the integration of Indian Knowledge 

Systems (IKS) into ESG frameworks substantially enhances 

sustainability outcomes in the Indian paper industry. 

From an environmental perspective, IKS-driven interventions 

such as agro-residue utilization, traditional water harvesting, 

and phytochemical bleaching demonstrate clear efficiency 

gains. Freshwater consumption is reduced by nearly 30%, 

effluent AOX levels fall by over 65%, and waste recycling 

efficiency doubles compared to conventional practices. 

Moreover, community forestry and biomass substitution lower 

greenhouse gas emissions intensity by approximately 35%, 

underscoring the potential for a low-carbon transition. 

The social dimension also reflects significant transformation. 

Gender equity is strengthened through self-help group and 

cooperative labour models, raising women’s participation rates 
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from a marginal 12-15% to over 40%. Farmer engagement in 

agro-residue supply chains expands fivefold, directly 

improving rural incomes and livelihood security. Additionally, 

occupational safety indicators show improvement, with 

chemical exposure incidents reduced by 30-40% owing to bio-

based production techniques. 

In terms of governance, the infusion of Dharma-based ethical 

stewardship and community participation mechanisms results 

in a paradigm shift. Decision-making participation rises from 

25-30% to nearly 80%, ensuring inclusivity and accountability. 

Compliance with Central Pollution Control Board (CPCB) 

effluent standards achieves full coverage (100%), while ethical 

code adoption transitions from partial adherence to universal 

implementation. These outcomes highlight the role of 

indigenous governance traditions in reinforcing regulatory 

compliance and institutional trust. 

Overall, the findings confirm that IKS integration strengthens 

ESG performance across all three dimensions, achieving 

quantifiable improvements in resource efficiency, social 

equity, and ethical governance. This hybrid framework not 

only aligns the industry with global sustainability benchmarks 

but also embeds culturally contextualized practices that 

enhance resilience and legitimacy in local contexts. 

 

Conclusion 

The present study confirms that embedding Indian Knowledge 

Systems (IKS) within Environmental, Social, and Governance 

(ESG) frameworks offers a transformative pathway for the 

Indian paper industry. Empirical evidence demonstrates 

substantial environmental improvements, including a 25–30% 

reduction in freshwater use, 65–70% decline in AOX effluent 

loads, and 30–35% decrease in GHG intensity, alongside a 

doubling of recycling efficiency (Zargar et al., 2023). Socially, 

IKS-aligned practices enhance inclusivity and livelihood 

security by tripling women’s workforce participation, 

increasing farmer beneficiaries fivefold, and reducing 

occupational hazards by 30–40% (Nagpal & Manchanda, 

2025). Governance outcomes are equally strengthened, with 

community participation in decision-making rising threefold, 

full compliance with CPCB effluent standards achieved, and 

universal adoption of ethical codes of conduct (Singh et al., 

2024). 

These findings validate that IKS is not merely a cultural 

repository but a scientifically grounded and operationally 

viable complement to ESG. By aligning with India’s socio-

ecological context, IKS-informed ESG models bridge the gap 

between disclosure-centric compliance and systemic 

sustainability transitions (Dayal et al., 2024; Khan et al., 2024). 

Furthermore, they create competitive advantage through cost 

optimization, reputational capital, and community legitimacy. 

Consequently, the Indian paper industry can emerge as a global 

exemplar of culturally contextualized sustainability 

governance with replicability across other resource-intensive 

sectors. 
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