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Abstract

India stands at a pivotal juncture where rapid economic growth intersects with pressing
environmental challenges. The traditional linear economic model—take, make, dispose—has
led to resource depletion and environmental degradation. In response, the circular economy
emerges as a transformative approach, emphasizing resource efficiency, waste minimization,
and sustainable growth. This case study explores the burgeoning landscape of Indian green
startups that are pioneering circular economy principles across various sectors, including
plastic waste management, e-waste recycling, textile reuse, and food waste reduction. Through
an in-depth analysis of these startups, government initiatives, and the challenges faced, this

study aims to shed light on India's journey towards a sustainable and circular future.
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Introduction

The circular economy represents a systemic shift from the traditional linear model of

production and consumption. By designing out waste and keeping products and materials in
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use, it offers a sustainable pathway for economic development. India, with its vast population
and growing industrial base, faces significant environmental pressures, making the adoption of
circular principles not just beneficial but imperative. The rise of green startups in India signifies

a grassroots movement towards embracing sustainability and innovation.

Understanding the Circular Economy

At its core, the circular economy is about redefining growth, focusing on positive society-wide
benefits. It entails gradually decoupling economic activity from the consumption of finite
resources and designing waste out of the system. Key principles include:

Designing for longevity and reuse: Products are created to last longer and be reused multiple
times.

Maintaining and prolonging product life: Through repair, refurbishment, and remanufacturing.
Recycling materials: Ensuring that end-of-life products are recycled back into the economy.

By implementing these principles, economies can achieve sustainable development,

reduce environmental impact, and foster innovation.

India's Environmental Landscape

India's rapid urbanization and industrialization have led to significant environmental challenges:

Plastic Waste: India generates approximately 9.3 million tonnes of plastic waste annually, with
a significant portion ending up in landfills or the environment.

E-Waste: As the third-largest e-waste generator globally, India produced over

3.2 million tons in 2019, with only a fraction being formally recycled.

Textile Waste: The fashion industry contributes to substantial textile waste, with millions of
tans discarded annually.

Food Waste: India wastes about 67 million tons of food every year, even as millions go hungry.

These challenges underscore the urgent need for sustainable solutions and the adoption of

circular economy principles.

Emerging Green Startups in India
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. Plastic Waste Management

Banyan Nation: Based in Hyderabad, Banyan Nation utilizes data intelligence to streamline
plastic recycling processes, producing high-quality recycled plastic for major
brands.Entrepreneur+1The Guardian+1

Lucre: Specializing in collecting, segregating, and recycling post-consumer flexible plastic

waste, Lucre creates sustainable products, promoting a closed-loop system.Tech & Data VC

Bare Necessities: A social enterprise offering zero-waste personal care and lifestyle products,

aiming to reduce plastic pollution and promote sustainable living.Climate KIC

. E-Waste Recycling

Attero Recycling: India’s largest electronic asset management company, Attero focuses on

extracting valuable metals from e-waste, contributing to resource efficiency.

Recycle Karo: Innovating in battery recycling, Recycle Karo extracts critical materials like
cobalt and nickel from lithium-ion batteries, addressing the EV sector's waste challenges.Rest
of World

Namo E-Waste: Providing comprehensive e-waste recycling services, Namo E-Waste ensures

environmentally safe disposal of electronic waste.

. Textile Recycling

Respun: India's first textile recycling service, Respun collects old clothes, recycles them, and
provides employment to rural workers, promoting sustainable fashion.

Circ: Partnering with the Aditya Birla Group, Circ focuses on recycling textile waste into
reusable materials, aiming to reduce the environmental impact of the fashion industry.

Muddle Art: Redefining textile waste management, Muddle Art offers ethical and transparent

solutions, transforming waste into valuable resources.March 2025 Site Live

. Food Waste Management

Waste link: Upcycling surplus food into animal feed, Waste link addresses food waste while
supporting the agricultural sector. EAI+3YourStory+3Jumpstart Magazine+3
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Billion Carbon: Converting food waste into biochar, Billion Carbon offers a sustainable
solution to enhance soil health and sequester carbon.ESCAP

No Food Waste: This initiative collects surplus food from various sources and redistributes it to

those in need, effectively reducing food waste and hunger.

Government Initiatives Supporting Circular Economy

The Indian government has implemented several policies to promote the circular economy:

Extended Producer Responsibility (EPR): Mandating producers to manage the disposal of post-

consumer products, encouraging recycling and waste reduction.

Circular Economy Cell (NITI Aayog): Established to coordinate and implement circular

economy action plans across various sectors.NITI Aayog

Startup India Mission: Providing support to startups focusing on sustainable and innovative
solutions, fostering a conducive environment for green entrepreneurship.

Financial Incentives: Offering subsidies and incentives to businesses adopting circular practices,
promoting sustainable consumption and production.EAC- PM

Challenges Faced by Green Startups in India

While India’s emerging green startups are making significant strides in driving the circular
economy, their path is riddled with structural, financial, and societal challenges that hinder
rapid scaling and wider impact. Here are the major challenges faced by these sustainable

ventures

1. Limited Access to Funding and Investment

Many green startups, especially those in early stages, struggle to secure sufficient funding.
Investors often seek quick returns, whereas circular economy startups typically offer long-
term environmental impact over immediate profits. Despite a growing interest in ESG
(Environmental, Social, and Governance) investing, there's still a gap between the capital

available and what sustainable startups need.
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Example: A textile recycling startup may need expensive machinery and R&D for fabric
regeneration. However, investors might hesitate due to long payback periods and market

uncertainties.

2. Lack of Public Awareness and Consumer Engagement

Circular economy models often depend on consumer behavior—Ilike returning used goods,
participating in waste segregation, or choosing sustainable products. But in India, consumer
awareness about sustainability is still evolving. Many customers prioritize cost and
convenience over environmental responsibility, making it tough for green startups to build a

steady customer base.

Example: A company making eco-friendly personal care products might struggle in
markets where plastic-packaged, cheaper alternatives dominate.

3. Inadequate Infrastructure for Waste Collection and Segregation

One of the fundamental requirements for circular economy models—especially in waste
management—is the proper segregation and collection of raw materials (waste).
Unfortunately, in many Indian cities and towns, waste management systems are inefficient,

informal, or entirely absent.

Example: E-waste recyclers face challenges in sourcing high-quality, segregated electronic
waste due to poor disposal habits and lack of collection centers.

4. Regulatory Uncertainty and Bureaucracy

Although the government is promoting circular economy concepts, startups often face
regulatory ambiguity. Delays in approvals, lack of clarity in compliance requirements, and

inconsistent enforcement across states add to the operational burden.

Example: Battery recycling startups face issues related to hazardous waste handling laws,
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which are complex and not always aligned with modern recycling technologies.

5. Technological Barriers

Many circular startups depend heavily on new or advanced technologies—like Al in
recycling, bioconversion techniques, or material engineering. However, Indiastill lacks
deep R&D ecosystems in sustainability-focused technology domains. Also, acquiring such

technologies or building them in-house requires high upfront investment.

Example: Startups in food waste valorization (turning waste to biochar or fuel) need

highly specialized technology, which is not easily accessible or affordable.

6. Scalability Challenges

While many circular economy initiatives work well at small or local levels, scaling them to
broader regions (pan-India or global) requires extensive logistics, partnerships, and brand
trust—resources that small startups usually lack. Ensuring consistency of recycled

materials, quality control, and distribution becomes a logistical nightmare.

7. Competition from Conventional Alternatives

In most sectors—textiles, packaging, electronics, etc.—green startups compete with
established, linear business models that are cheaper, faster, and already have mass
production in place. Convincing consumers or B2B buyers to switch to sustainable
alternatives can be a tough task, especially when price sensitivity is high.

Example: A recycled plastic packaging startup might struggle against mass producers of

virgin plastic who offer cheaper and faster services.

Opportunities & The Road Ahead

While the journey toward a circular economy in India presents several challenges, it also

opens up a wide array of opportunities—both economic and environmental. As global
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attention shifts toward sustainability and climate action, Indian green startups are
strategically positioned to lead the transition, innovate, and scale sustainable solutions that

can be models for the world.

India as a Global Sustainability Leader

India, with its rich tradition of “reuse and recycle” embedded in its culture, has the potential
to lead the global narrative on circular economy. As nations strive to meet their climate
goals under the Paris Agreement and the SDGs (SustainableDevelopment Goals),
India’s innovative green startups can provide scalable solutions for low-income and

emerging economies.

Vision: "Make in India, Sustain for the World."
Booming Green Consumer Market

India’s middle class is expanding, and with it, a growing segment of conscious consumers
who prioritize ethical, eco-friendly, and sustainable products. According to Nielsen, 75% of
Indian consumers are willing to pay more for sustainable offerings. This is a golden
opportunity for startups offering recycled products, zero- waste goods, upcycled fashion, and

green packaging to gain traction.

Example: Companies like Bare Necessities and EcoRight are building strong lifestyle

brands rooted in sustainability.

Digital & Al-Powered Sustainability

The rise of technologies like 10T, Al, blockchain, and big data offers green startups the
ability to create efficient, traceable, and optimized solutions. From smart bins and
automated waste sorting to blockchain-powered supply chain transparency, the digital

revolution can supercharge circular models.

Example: Banyan Nation uses data intelligence to optimize plastic recovery; similar
approaches can be replicated across industries.

Government Backing & Policy Push

7 ICSDG-CIP-2025 251 226%™ April 2025



Conference Proceedings International Conference on Sustainable Development Goals-
Challenges, Issues & Practices by TMIMT- College of Management, Teerthanker Mahaveer
University, Moradabad 25th & 26th April 2025. TMIMT International Journal (ISSN: 2348-988X)

India’s push toward Net Zero by 2070 and its commitment to reduce emissions intensity by
45% by 2030 are leading to stronger regulatory frameworks, incentives, and public-private
partnerships.

Key opportunities for green startups:
Access to startup subsidies and green financing.
Participation in Smart City and Swachh Bharat initiatives.

Implementation of Extended Producer Responsibility (EPR) norms creates a business
case for recycling startups.Export Opportunities in Sustainable Solutions

With the EU enforcing strict sustainability norms (like the Green Deal and Carbon Border
Adjustment Mechanism), there’s a global demand for circular products and raw materials.
Indian green startups have a competitive advantage in supplying affordable, eco-conscious
solutions to global markets.

Example: Startups that upcycle textile waste into high-quality fabrics can cater to European

sustainable fashion brands.

Collaborations & Corporate Partnerships

Large Indian corporations are now actively seeking ESG-aligned startups for partnerships,
CSR collaborations, and co-innovation. This opens doors for startups to scale through:

Co-branding with major FMCG or retail companies.
Corporate waste management contracts.

Joint R&D initiatives for material innovation.
Green Jobs & Youth Entrepreneurship

The circular economy can be a massive employment generator. From waste pickers to green
tech developers, every stage of the value chain offers job creation potential. Educational

institutions like Teerthanker Mahaveer University can play a key role in nurturing circular
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economy entrepreneurs by integrating sustainability into business and engineering

curricula.

Circular Economy in Rural India

A lesser explored yet high-potential area is the rural application of circular models— like
decentralized composting, biofuel from agri-waste, water recycling, and craft- based
upcycling. With India’s rural population still over 60%, startups that bring sustainable
livelihood models to villages can unlock massive social and ecological impact.

Example: Self-help groups making bags from old sarees or biogas from cow dung are
simple yet scalable models of rural circularity. The Road Ahead

Looking ahead, India’s green startup ecosystem must focus on:

Collaboration over competition: Shared platforms for logistics, tech, and research.

Policy advocacy: Working with government bodies to shape favorable laws.

Inclusion of the informal sector: Formalizing ragpickers, artisans, and small recyclers.
Youth mobilization: Encouraging student entrepreneurs to launch green ventures.
Research & innovation: Investing in circular product design and closed-loop processes.

Conclusion

India’s green startups are not just shaping the future of business; they are reimagining the
very foundation of how businesses function in harmony with nature. The concept of a
circular economy presents an exciting yet challenging opportunity to redefine industries,

create new markets, and foster sustainable growth.

The roadmap outlined above—comprising the challenges, opportunities, and forward-
thinking strategies—provides a holistic view of the green startup ecosystem in India. These
startups are the vanguards of an eco-conscious revolution that strives to address India’s
pressing environmental issues, such as waste management, resource depletion, and

unsustainable consumption patterns. However, overcoming the challenges they face
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requires collaboration, innovation, and a shift in both business and consumer mindsets.

Key Takeaways

Sustainability Is No Longer a Choice, It’s a Necessity: As India’s urbanization increases
and environmental concerns rise, circular business models are poised to become the

cornerstone of a new economic order.

Policy Support and Consumer Awareness: Government regulations and growing
consumer demand for eco-friendly products are key drivers for the growth of green startups.

The role of policies in reducing barriers and incentivizing innovation cannot be overstated.

Technological Innovation: Leveraging cutting-edge technologies will enable green
startups to scale their operations, improve efficiency, and make an even bigger impact.

Building a Collaborative Ecosystem: By working together with stakeholders across
sectors—investors, consumers, governments, and other businesses—qgreen startups can

amplify their reach and bring circular economy solutions to the masses.
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