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Abstract: Sustainability challenges, including climate change, resource depletion, waste generation, and rapid
urbanisation, have increased the need for entrepreneurial solutions that integrate environmental responsibility with
economic and social value. In India, technological innovation and emerging circular economy practices are creating new
opportunities for sustainable entrepreneurship, particularly in sectors such as packaging, waste management, and clean
energy. This study examines how technological innovation contributes to the development and scalability of sustainable
entrepreneurial ventures in India. A qualitative multiple case study approach is adopted to analyse two emerging ventures,
Bambrew and Nexus Power. Bambrew represents innovation in sustainable packaging through the development of
biodegradable alternatives to single-use plastics using agricultural waste, natural fibres, and recycled materials. Nexus
Power focuses on bio-organic, lithium-free battery technology developed from agricultural residue, addressing challenges
associated with battery sustainability and crop-residue utilisation. The study examines the technological innovations,
business models, market strategies, funding mechanisms, and environmental and societal contributions of the selected
ventures. The cases indicate that technological innovation can support sustainable entrepreneurship by transforming
waste and renewable resources into commercially viable products while addressing wider environmental and social
challenges. The analysis also highlights the importance of strategic partnerships, government support, venture capital,
and CSR funding in enabling the scaling of sustainable innovations. Further, the cases demonstrate how sustainable
ventures can generate value beyond environmental benefits by supporting rural livelihoods, artisan communities, farmers,
and resource-efficient production systems. The study contributes to the emerging literature on sustainable
entrepreneurship by illustrating how technology-driven business models can integrate environmental, economic, and
social value creation within the Indian entrepreneurial ecosystem.
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l. INTRODUCTION

Sustainability has become a critical global priority as nations confront challenges such as climate change, resource
depletion, and rapid urbanisation [1]. Addressing these interconnected issues requires innovative solutions that minimize
environmental impact while remaining economically viable and socially inclusive. In recent years, technological
innovation and entrepreneurship have emerged as powerful drivers of sustainable development, utilizing advances in
materials science, artificial intelligence, and circular economy practices to create scalable solutions [2].

India presents a compelling context for examining sustainable entrepreneurship due to its rapidly expanding technology
sector and the urgent need for clean energy and responsible waste management [2]. As one of the world's fastest-growing
economies, India offers significant opportunities for entrepreneurial innovation, with its circular transition projected to
unlock $0.5 trillion in value. Indian startups are increasingly leveraging indigenous technologies to create business
models that align environmental stewardship with economic growth [3].

This paper adopts a qualitative multiple case study approach to examine how technological innovation enables sustainable
entrepreneurship in India through two pioneering ventures: Bambrew and Nexus Power. Bambrew develops
biodegradable alternatives to single-use plastics by utilizing agricultural waste and natural fibers, including a proprietary
process that infuses cotton fabric into recycled paper to increase its strength sixfold [4]. Nexus Power manufactures
rechargeable, lithium-free batteries using bio-organic materials extracted from crop residue, effectively addressing both
electronic waste and the environmental hazard of stubble burning [5].
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By analyzing their technological innovations, market strategies, and societal contributions, such as empowering local
artisan communities and formalizing the informal waste sector. The study explores how these ventures maintain
commercial viability through government grants, venture capital, and CSR funding. The findings aim to contribute to the
growing discourse on sustainable entrepreneurship by identifying factors that enable enterprises to create environmental,
economic, and social value within emerging economies [6].

I1. OBJECTIVES OF THE STUDY

1.To examine the role of technological innovation in enabling sustainable entrepreneurial ventures in India.

2.To analyse the sustainable technologies and business models adopted by Bambrew and Nexus Power for addressing
environmental challenges.

3.To examine the market strategies, strategic partnerships, and funding mechanisms that support the commercial
viability and scalability of sustainable entrepreneurial ventures.

4.To assess the environmental, economic, and social value created by the selected ventures through resource utilisation,
livelihood generation, and sustainable business practices.

I1l. RESEARCH DESIGN

The study adopts a qualitative multiple-case study design to examine the relationship between technological innovation,
sustainable entrepreneurship, business model development, and value creation in the Indian context. A case study
approach is appropriate because the study seeks to understand the innovation and commercialisation processes of
sustainability-oriented ventures within their real-world organisational and market contexts. A multiple-case design
enables comparison across ventures operating with different technological solutions while addressing sustainability
challenges.

IV. SOURCES OF DATA

The study relies primarily on secondary qualitative data. Data were collected from publicly available and documented
sources, including company websites, published case materials, business and industry reports, government-related
sources, research publications, and credible business-media reports. The available material covers technological
developments, business operations, partnerships, funding, market expansion, intellectual property, and environmental
and social contributions of the selected ventures. The paper's existing evidence includes information from sources such
as CEEW, The Hindu BusinessLine, YourStory, the companies' websites, and other published reports.

Bambrew: Revolutionizing Sustainable Packaging Through Material Science and Social Inclusivity

Established in 2018 by founder Vaibhav Anant, Bambrew Technologies has emerged as a frontrunner in the sustainable
packaging sector with a core mission to eliminate single-use plastics. The venture has demonstrated that environmentally
conscious business models are highly scalable, with annual revenues growing from an initial 5 lakh to 50 crore. Its
operational success is further evidenced by its growth in material conversion, which has increased from less than 100 kg
at launch to over 1,000 tonnes today [7].

Technological Breakthroughs in Material Science

Bambrew’s competitive edge lies in its proprietary, patent-pending method of reinforcing recycled paper by embedding
it with cotton fabric.

e Enhanced Durability: This infusion process increases the material's strength by six to seven times, effectively
solving a primary drawback of traditional recycled paper its limited reusability [4].

e Natural Resource Integration: The company utilizes abundant, renewable materials such as bamboo, seaweed,
and sugarcane to create packaging that is entirely biodegradable and free of harmful chemicals [7].

e FMCG Innovation: They are currently expanding their technology to replace plastic sachets for products like
shampoo and detergent with 100% biodegradable, paper-based alternatives [4].
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Figure 1. Bambrew Becomes Strategic Supply Partner for Myntra Paper Mailer Bags [11]

PAPER
MAILER BAG

Market Integration and Scalability

The commercial viability of Bambrew is evidenced by its ability to secure high-profile corporate partnerships and expand
its manufacturing footprint.

Strategic Partnerships: The startup provides sustainable packaging solutions for major brands, including Tata,
Myntra, Big Basket, and 1mg [7].

Global Reach: Beyond its domestic success, Bambrew has established operations in international markets such
as Europe, the United States, Australia, and the Gulf.

Operational Capacity: To meet the demand for over 75 million mailer bags, the company operates a large-
scale manufacturing unit in Bengaluru with a monthly capacity of 3,000 tonnes of paper [4].

Societal Impact and Policy Leadership

Bambrew aligns its operations with the "'triple bottom line" philosophy by prioritizing social inclusivity alongside
environmental and economic goals.

Empowering Tribal Communities: Every product is 100% handmade by diverse tribal artisans across India.
This approach provides fair wages and sustainable livelihoods in rural areas where employment opportunities
are often scarce [8].

Preserving Cultural Heritage: By utilizing traditional craftsmanship for high-tech packaging needs, the
company helps preserve valuable artisanal skills that have been passed down through generations [4].

Policy Influence: The expertise of founder Vaibhav Anant has been recognized by the Indian government; he
was appointed as an advisor to the Bamboo Sector Development Committee by the Ministry of Agriculture.
Additionally, the company’s products hold official 100% plastic-free certifications from the Central Institute of
Plastic Engineering and Technology (CIPET) [7].

Nexus Power: Driving Green Mobility Through Bio-Organic Battery Innovation

Founded by twin sisters Nikita and Nishita Baliarsingh, Nexus Power is a pioneering Indian startup specializing in the
development of rechargeable, bio-organic, and biodegradable batteries derived from agricultural residue. The venture has
demonstrated significant operational scaling, growing from its two founders to a specialized team of approximately 35—
45 members [3]. Its commercial progress is evidenced by the successful completion of two equity funding rounds in 2022
and 2024, with a third round currently involving major VCs and Public Sector Undertakings (PSUs) [9].
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Technological Innovation: Bio-Organic Nanotechnology

The core of Nexus Power’s innovation lies in its unique cell chemistry, which utilizes nanotechnology to extract
biomaterials from crop waste [5].

Lithium-Free Chemistry: By moving away from traditional lithium-ion technology, the company creates
batteries that are safer, easier to dispose of, and entirely biodegradable or recyclable [9].

Drop-in Solution: While the internal chemistry is revolutionary, the batteries maintain a form factor similar to
existing market standards. This allows them to be integrated into current charging infrastructures without
requiring significant hardware modifications.

Performance Parity: The batteries currently achieve an energy density of approximately 120-130 Wh/kg, with
laboratory results reaching up to 160 Wh/kg. Furthermore, they offer a lifespan and charge cycle count
comparable to conventional lithium batteries but at a lower cost due to the use of cheap raw materials [10].

Market Strategy and Commercial Viability

Nexus Power has strategically identified high-growth sectors to ensure commercial success as it moves toward full-scale
market entry.

Primary Focus Areas: The company is targeting the 2-wheeler and 3-wheeler EV segments, as well as the
rapidly expanding Stationary Energy Storage Systems (BESS) market. BESS is a particular priority because its
requirements align perfectly with the current energy density of bio-organic cells [3].

Funding and Scale: The venture has successfully raised multiple rounds of equity investment (2022 and 2024)
and is currently finalizing a third round involving major VCs and Public Sector Undertakings (PSUs) [9].
Intellectual Property: Nexus Power has filed several indigenous patents covering its material synthesis,
manufacturing processes, and cell designs.

Societal Impact and Environmental Stewardship
The startup’s business model directly addresses two of India’s most pressing environmental and economic challenges:

Reducing Import Dependence: By creating batteries from indigenous agricultural waste, Nexus Power helps
reduce India's reliance on expensive lithium imports from countries like China [5].

Combating Air Pollution: The company sources its raw materials from crop residue that is traditionally burned
by farmers, particularly in Northern India. This "waste-to-wealth" approach provides farmers with a new income
stream while significantly improving air quality [5].

Government Validation: The technology has been validated through numerous government grants®. These
agencies have recognized the venture's potential to drive India’s "green growth" and contribute to the 2030
Sustainable Development Goals [10].

CONCLUSION

The emergence of innovative ventures like Bambrew and Nexus Power signifies a transformative shift in India’s startup
ecosystem, where technological innovation is utilized to convert agricultural waste into high-value, sustainable solutions
like biodegradable packaging and lithium-free batteries. By successfully positioning environmental stewardship as a
market differentiator, these enterprises have demonstrated that commercial viability can coexist with ecological
preservation, attracting high-profile corporate partners and scaling through a strategic mix of government grants, venture
capital, and CSR funding [6]. Furthermore, these models go beyond environmental protection to drive societal impact by
formalizing the informal waste sector and empowering rural communities through green employment and artisanal
support. Despite persistent hurdles such as high initial transition costs and limited consumer awareness, the expansion of
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these circular business models is pivotal for India to unlock a projected $0.5 trillion in value and meet its 2030 Sustainable
Development Goals [2].
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