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The vision of a Viksit Bharat 2047 reflects India’s aspiration to become a
developed economy defined by sustainability, resilience, and inclusive growth—a
vision that can only be fully realised when women are at the helm of this
transformation. As we move towards this milestone, it is evident that economic
progress must be deeply intertwined with environmental responsibility and social
equity. Central to this is the transition to a Circular Economy. For India, this is not
merely a sustainability agenda; it is a strategic imperative. It offers a pathway to
decouple growth from resource depletion while fostering innovation and long-
term value creation. Women, who have historically been natural stewards of
resource efficiency and sustainability, are uniquely positioned to lead this
paradigm shift. This white paper situates this transition within the broader
national framework, placing a definitive spotlight on women-led MSMEs. These
women-driven enterprises are not just participants—they are the critical engines
enabling scalable change and driving grassroots innovation across industries. At
FICCI FLO, we firmly believe that empowering women is synonymous with
empowering the nation. Achieving the vision of Viksit Bharat requires collective,
gender-inclusive action. This report serves as a timely guide, encouraging a shift
towards growth models that are regenerative, equitable, and future-ready—
championed by the women of India.

Foreword by 

Poonam Sharma, 
President, FICCI FLO



The transition to a Circular Economy represents a fundamental shift in how we
produce, consume, and create value. This white paper highlights the critical role
that women play in enabling this transformation. Women-led MSMEs are
emerging as key drivers within circular value chains. From waste management
and recycling to sustainable textiles and agri-based innovations, women
entrepreneurs are building enterprises that prioritise efficiency, compliance, and
community impact. The report highlights that this role is structural. Women bring
a unique perspective to resource management, stewardship, and collaborative
value creation, making them natural leaders in circular business models. Despite
this, their potential remains underutilised due to barriers such as limited access to
finance, market linkages, and formal infrastructure. Recognising and
strengthening the role of women in the Circular Economy is essential for building
a more inclusive and resilient economic future.

Foreword by 

Ruby Garg, 
Day Chair – FICCI FLO National MSME Awards
Co-Chair – MSME Assist Cell, FICCI FLO



As India moves towards a more sustainable and circular economic model, the
role of targeted initiatives becomes increasingly critical. The transition requires
structured interventions and strong implementation. This white paper highlights
the importance of bridging the gap between policy frameworks and real-world
execution. While awareness is growing, many MSMEs continue to face challenges
in accessing finance, technology, and formal markets. Focused initiatives—such
as improving credit access, enabling technology adoption, simplifying
compliance, and building partnerships—are essential to accelerate this transition.
From an MSME perspective, initiatives form the foundation that enables
enterprises to scale sustainably and participate in formal value chains. This report
serves as a guide to identify priority actions and strengthen India’s circular
ecosystem. 

Foreword by 

Sucheta Shah, 
Initiative Head MSME
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The 2026 Context: A Pivot Point for the Planet

       s India enters 2026, the nation stands at a critical 
          juncture in its developmental trajectory. The vision
of a Viksit Bharat (Developed India) by 2047 is no longer
an abstract aspiration but a structured policy roadmap.
Central to this vision is the "Panchamrit" pledge—India’s
commitment to reach Net Zero emissions by 2070.
However, the path to Net Zero is paved with complex
economic challenges, primarily the need to decouple
economic growth from resource extraction. 

In this landscape, the Micro, Small, and Medium Enterprises (MSME) sector has emerged not just as the backbone
of the economy, contributing nearly 30% to the GDP , but as the primary engine of the green transition.i

Within this vast sector, a specific demographic is outperforming the rest in sustainability metrics: women
entrepreneurs. This white paper posits that women-led MSMEs are serving as the "Circular Catalyst" for India. They
are accelerating the shift from a linear "take-make-waste" model to a regenerative Circular Economy (CE). As of
January 2026, over 7.28 crore MSMEs are registered on the Udyam portal, with women-led enterprises constituting
a significant 2.86 crore (approx. 39%) of this base.   This represents a massive, formalising workforce that is
statistically more inclined to adopt green business practices, prioritise resource efficiency, and reinvest profits into
community welfare. 

ii
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Problem Statement 
The Dual Crisis: Resource Scarcity and The Gender Gap 

This white paper addresses a critical, two-fold "big problem" facing India’s economic trajectory: 

1.The Linear Economic Trap: India’s rapid industrial growth is currently tethered to a "take-make-waste"
linear model. This creates immense ecological pressure, visible in mounting 62 million tonnes  municipal
waste annually, escalating carbon emissions and resource depletion. Achieving the Viksit Bharat 2047
vision is impossible without decoupling economic growth from environmental degradation. 

v

2.The Missed Gender Dividend: Despite women being the primary managers of natural resources (water,
fuel, food) in Indian households, their expertise is structurally excluded from the formal green economy.
Women-led MSMEs face a $158 billion finance gap, preventing them from scaling sustainable solutions.vi

The Core Issue: We are trying to solve a 21st-century climate crisis with a workforce operating at half
capacity. This paper argues that ignoring the specific potential of women-led MSMEs in the Circular Economy
is a massive economic inefficiency that threatens India's Net Zero goals. 

Executive Summary
The 2026 Context: A Pivot Point for the Planet

The Thesis: The Intersectionality of SDG 5 and SDG 12 

1.Risk Mitigation & Stewardship: Data from report by world bank suggests women entrepreneurs take a
longer-term view of business health, prioritising "sustainable scale" over "growth at any cost." This risk-
averse nature aligns perfectly with circular models that require patience to close supply chain loops.iii

2.High "Eco-Intelligence": As primary managers of household resources (water, food, fuel) in traditional
settings, Indian women possess a generational knowledge of resource conservation. When translated into
business, this manifests as high operational efficiency and low waste. 

3.Ethical Compliance: Women-led firms show higher repayment rates and greater adherence to compliance
norms, making them reliable partners in the highly regulated waste management sectors. 

The core thesis of this paper is that the convergence of SDG 5 (Gender Equality) and SDG 12 (Responsible
Consumption and Production) creates a potent economic multiplier. Women are naturally positioned to lead
Circular Economy (CE) models due to: 

Key Findings: The Confidence Surge 

The NeoGrowth MSME Business Confidence Study 2026 provides the quantitative backbone for this optimism.
It reveals an 87% confidence rate among women entrepreneurs regarding business growth in 2026,
surpassing the general market sentiment. Furthermore, 58% of these women plan to avail business loans
specifically for expansion and capability building, signaling a shift from "survivalist" entrepreneurship to
"growth-oriented" wealth creation.iv
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Data Sources: Analysis of registration trends on the Ministry of MSME’s Udyam Portal to track the
formalisation of 2.86 crore women-led enterprisesii

and the MoSPI Time Use Survey 2024  to quantify the "time poverty" burden.vii viii

Literature Review: This report adopts a two-way methodological approach. It analyses and examines
government reports to assess relevant market segments, alongside a review of privately published research
to strengthen contextual and sectoral insights. 

Examination of reports from NITI Aayog, IFC , and the Neo Growth MSME Business Confidence Study
2026  to gauge market sentiment.  

ix

iv

Review of published research studies, including Empowering Change Through the Transformative
Impact of Women Green Entrepreneurs on Our Sustainable Futurex, Enabling Women-Led Waste
Management and Social Entrepreneurship for Sustainable Development.xi

Policy Decoding: Critical review of Mission LiFE , Extended Producer Responsibility guidelines , and state-
specific policies like Odisha’s Mission Shakti  to understand the regulatory ecosystem.  

xii xiii

xiv

To provide a holistic analysis of the "Circular Catalyst" phenomenon, this white paper employs a Mixed-Methods
Research Design, integrating macroeconomic data with micro-level operational insights. This approach allows us
to quantify the scale of the opportunity while qualitatively understanding the structural barriers and behavioural
drivers unique to women entrepreneurs in India.

Primary Research (Entrepreneurs and policy makers)
To go beyond the numbers, we gathered primary insights through Semi-Structured Key Informant Interviews
(KIIs). 

Research Methodology  

Founder Interactions: In-depth interviews were
conducted with founders of the identified
"Impact Archetypes". These discussions focused
on operational challenges, funding journeys, and
circular value chain integration.  

Stakeholder Consultations: Discussions with
ecosystem enablers, including representatives
from FICCI FLO, investors, and policy think tanks,
to validate findings regarding credit access and
supply chain biases.

Secondary Research (Macro-Economic & Policy Analysis) 
We conducted an extensive desk review of government datasets, policy frameworks, and industry reports
published between 2023 and 2026 to map the landscape of women-led MSMEs. 
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The "Panchamrit" goals announced at COP26 set the
stage, but the domestic policy implementation has
created the market opportunity.xvi   

Mann Ki Baat: The Cultural Mandate
Prime Minister Narendra Modi has used his monthly address, Mann Ki Baat, to validate women-led circular
innovations as central to India's "Women-Led Development" mantra. Key highlights include: 

Introduction: The New Economic Paradigm

Banana Fiber (Karnataka)

Varsha, an MTech graduate,
converts post-harvest banana

waste into organic fertilizer and
fiber. 

EcoKaari (Maharashtra)

Led by Amita Deshpande, this
initiative upcycles plastic waste

into high-value textiles using
traditional charkha weaving.

Eri Silk (Meghalaya)

Women-led "Ahimsa Silk"
production offers an ethical,
slow-fashion alternative by

processing silk without harming
silkworms.xv

India’s 2030 Sustainability Mandate

Carbon Reduction
India aims to reduce total projected carbon
emissions by one billion tonnes by 2030. This
cannot be achieved by energy transition alone; it
requires a fundamental change in material
use.xvi 

Mission LiFE
The "Lifestyle for Environment" mission aims to
nudge individual and community action.
Women, as the primary purchase decision-
makers in households, are the key influencers in
this mass movement.xii

Extended Producer Responsibility (EPR)
Stringent EPR guidelines for plastic, e-waste, and battery waste have forced large corporations to seek formal
recycling partners. This regulatory pressure has created a multi-billion-dollar market for MSMEs that can
collect, segregate, and process waste with traceability.    xiii

Formalisation of Green Workers
The government is actively working to formalise the "invisible workforce" of waste pickers—millions of whom
are women—integrating them into the formal economy through Udyam registration and social security nets.   
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Integrating Environmental, Social, and Governance (ESG) norms across the MSME sector—such as resource
efficiency, waste minimisation, inclusive employment, ethical sourcing, and transparent governance—creates a
scalable pathway for India’s transition to a circular economy. Given their decentralised structure, operational
flexibility, and strong participation of women entrepreneurs, MSMEs are uniquely positioned to translate ESG
principles from policy frameworks into measurable, on-ground outcomes.xix

The MSME Engine: The Backbone of Transition 
The MSME sector is the ideal vehicle for this transition because of its sheer scale and agility.

Embedding ESG Norms within the MSME Ecosystem

The "Multiplier Effect": Evidence shows that empowering one woman entrepreneur de-risks environmental
investments. Women are more likely to hire other women, creating safe workspaces in traditionally male-
dominated sectors like waste management. Furthermore, their focus on community upliftment ensures that the
"Green Transition" is also a "Just Transition".xx

Introduction: The New Economic Paradigm 

GDP & Exports: Contributing nearly 30% to India’s
GDP and over 45% of total exports, MSMEs are
deeply embedded in global supply chains.i

Local Innovation: Unlike large conglomerates that
may be locked into expensive legacy infrastructure,
MSMEs are agile hubs for grassroots technology.
They can pivot to use alternative materials (like
agricultural waste) faster than heavy industries.

Manufacturing Power: With 63 million enterprises
driving 35% of manufacturing output, any shift in
MSME production methods has a national
impact.xvii 

Employment Generator: Providing livelihoods to
over 110 million people, the sector is second only to
agriculture. Crucially, it is the largest employer of
women outside of farming.xviii

We define a "Circular Catalyst" as a women-led enterprise that does not merely manage waste but transforms it
into economic value, thereby accelerating the transition from linear to closed-loop systems. This role is grounded
in the gendered dynamics of the waste value chain. 

Defining the "Circular Catalyst" 
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The formalisation of the Indian economy has provided
us with unprecedented data visibility.

Registration Growth: As of December 2025, the
Udyam Registration Portal recorded over 7.28 crore
total MSMEs. Of these, 2.86 crore are women-led
enterprises, representing approximately 39% of the
total. This is a significant jump from previous years,
driven by digital literacy campaigns and the
mandatory requirement of Udyam registration for
availing government benefits.ii

The 2026 Landscape: Data & Trends
Statistical Overview of Women-Led MSMEs 

The Confidence Surge
Despite global economic volatility, Indian women entrepreneurs are remarkably bullish. The NeoGrowth MSME
Business Confidence Study 2026  highlights: iv

10

Expansionary Credit
58% of women entrepreneurs
plan to avail business loans in
2026. Crucially, this borrowing

is not for working capital to
survive (distress borrowing)
but for opening new stores,
upgrading technology, and
hiring staff (expansionary

borrowing). 

Brick-and-Mortar
Renaissance

72% of MSMEs plan to
expand their physical

footprint, challenging the
"digital-only" growth narrative.

Women are leading this by
creating hybrid "Phygital"

models that combine local
trust with digital efficiency.   

87% Growth Projection
87% of women-led MSMEs
expect business growth in

2026, slightly higher than the
overall sector average.   



State Policies 

The 2026 Landscape: Data & Trends

The state has become a global case study for government-led women's empowerment. The Mission
Shakti initiative has organized 70 lakh women into 6 lakh SHGs. The state government’s mandate to
procure ₹5,000 crore worth of goods and services from these SHGs has created a guaranteed market for
women-led enterprises, many of which are in waste management and sustainable forestry. xiv

ODISHA 

A hub for industrial innovation, Maharashtra has introduced specific policies like the Punyashlok Ahilya
Devi Holkar Mahila Startup Yojana, providing financial assistance of up to ₹25 lakh for women-led
startups. This has spurred growth in urban recycling and clean-tech ventures.xxi

MAHARASHTRA

A pioneer in decentralised models, the state focuses heavily on community-driven resource
management. Through the Haritha Keralam Mission, the state has established Material Collection
Facilities (MCFs) and Resource Recovery Facilities (RRFs) at every gram panchayat level. This has
created a robust, grassroots circular system for systematically collecting, segregating, and routing dry
waste and plastics to recycling plants.xxii

KERALA

With a vast population and major river ecosystems, the state is actively shifting towards a "waste-to-
wealth" paradigm. Through its Enabling a Circular Economy Framework, the government is focusing
heavily on preventing plastic pollution in the Ganges and other rivers. This policy enforces single-use
plastic bans while promoting bio-gas generation from agricultural waste to create a sustainable, circular
energy loop.xxiii

UTTAR PRADESH

A global leader in maritime and heavy industries, the state excels in large-scale, heavy-duty material
recovery. Through its Industrial Scrap & Ship Recycling Policies centred around the Alang port, the state
runs one of the world's largest scrap metal circular economies. This is supported by an industrial waste
exchange framework that systematically connects industries so that one facility's waste directly
becomes another's raw material.  xxiv

GUJARAT

A state deeply committed to climate action through cultural and behavioural change. Under the Tamil
Nadu Climate Change Mission and the Meendum Manjapai (Yellow Bag) Campaign, the state is actively
driving the elimination of single-use plastics. By reviving traditional, reusable cloth alternatives at a mass
scale, the policy embeds circularity directly into consumer behaviour and local supply chains.xxv

TAMIL NADU
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Circular economy models are inherently
networked. They require connecting waste
generators (households, factories) with
collectors, processors, and final buyers. This
requires high levels of trust and collaboration.
Research indicates that women's leadership
styles, often characterised by participative
decision-making and empathy, are better
suited for managing these complex, informal-
to-formal value chains.   

The "Circular Advantage": Why Women?

The Social Multiplier Effect

Collaborative
Leadership Styles

There is a profound link between SDG 5 (Gender
Equality) and SDG 12 (Responsible Consumption).
Women-led businesses are statistically more likely
to prioritize social goals alongside financial ones.
For example, waste management firms led by
women often include health insurance, child care,
and education support for their ground-level
workers, directly attacking multidimensional
poverty while solving environmental problems.   

Women’s Leadership in
Circular Economy

Networks

“High Trust + Collaboration > Efficient Circular Value Chains”

Resilience and Long-
term Stewardship
Women entrepreneurs often demonstrate
higher credit discipline. Studies show that
97%  of women-owned businesses
consistently repay loans. This financial
prudence translates into business
resilience. In the circular economy, where
margins can be thin and supply chains
volatile, this cautious, stewardship-
oriented approach ensures long-term 

xxii

13

Financial Discipline & Resilience in Women-led Enterprises

long-term survival and gradual scaling, preventing the "boom and bust" cycles often seen in aggressive tech
startups.
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This section features six case studies across diverse sectors, each illustrating the unique impact of archetypes of
women entrepreneurs driving the circular economy in practice. 

Diverse Case Studies



Dumping Pattern Operational Definition Est. Global Volume (%) 

"Invisible" Mixed Waste 
Small electronics (cables, toys) are discarded in regular

municipal bins. 
8–10% 

Hibernating (Hoarded) 
Devices are stored in drawers indefinitely due to data

privacy or perceived value. 
10–15% 

Bulk Landfill Disposal 
Large appliances (fridges, washers) are abandoned on

curbsides or open dumps. 
20–25% 

Informal "Backyard" 
Extraction via burning/acid by unregulated dealers in

open fields. 
28–30% 

Institutional Batch 
Bulk IT hardware (servers/monitors) cleared via

auctions to unverified buyers. 
15–18% 

Transboundary Export 
Broken tech is shipped to developing nations under

"second-hand" labels. 
8–10% 

16

Based on a survey of 8 women-led MSMEs in Uttar Pradesh, Karnataka, Gujarat and Maharashtra, the following
data points define the operational friction and potential of the sector: 

100% Consensus on Segregation: Every
respondent confirmed that if e-waste is
acknowledged and segregated at the
household level, the logistics burden (a major
cost driver) would be significantly reduced. 
The Incentive Paradox (54%): Over half of the
entrepreneurs reported that consumers hoard
waste because "cash-only" deals are
unconvincing. They propose a shift to non-
cash incentives and formal
acknowledgements to build trust. 

This study examines the shifting landscape of the Indian e-waste sector, currently valued at $1.6B to $2B with a
CAGR of 8–10%.  While the sector is dominated by micro-enterprises (74%), women entrepreneurs are emerging
as the "Circular Accelerators" capable of bridging the gap between disorganised dumping and formal recovery. The
primary challenge in resource recovery is not the technology, but the Dumping Pattern. Respondents data indicate
that 25% of e-waste is lost to household bins and 30% is absorbed by hazardous informal processing. 

xxvii

Key Survey Insights & Feedback 

Classification of Global E-Waste Dumping Patterns 

81%

100%

72%

66%

54%

28%

From Informal Scrap to Formal Tech Recovery:
The Strategic Role of Women-Led MSMEs in India 

Stricter ESR/EPR Norms (72%): A vast majority demand stricter Extended Producer Responsibility (EPR)
enforcement, suggesting producers should be mandated to link directly with localised collection micro-units. 
Skill & Labour Gap (66%): Two-thirds of respondents highlighted the absence of a Skilled Green Job Workforce,
calling for innovative training models and dedicated funding for workforce development. 
Financial Exclusion (81%): In a critical finding, 81% stated that banks must become proactive by accepting
collected waste as secondary collateral to facilitate the capital-intensive "grooming" of these businesses. 
Awareness Advocacy (28%): A targeted group of entrepreneurs demands that the government launch
awareness programs specifically in schools and residential societies. 

Norms



E-Waste
Segment 

Key Raw Materials Circular Output Business Model Description 

IT & Telecom 
PCBs, CPU Chips, Li-
ion 

Gold, Silver, Rare
Earths 

Secure data destruction followed by high-value
B2B metal recovery. 

Consumer
Durables 

Compressors,
Copper Coils 

Steel, Secondary
Aluminum 

Volume-based Material Recovery (MRF) for
industrial manufacturing. 

Clean Energy PV Cells, Silicon Glass (80%), Silicon 
Specialized Green-Tech Hub for renewable
energy infrastructure. 

Small
Appliances 

Motors, Polymers Iron Scrap, Polymers 
Refurbishment and Upcycling for secondary
consumer markets. 

Metric Top Players (Formal Hubs) Stagnant Units (38% of units) 

Technology 82% use digital inventory apps. Manual methods; high error/loss rates. 

Recovery Rate >85% material recovery. Low efficiency due to manual dismantling. 

Financial Access High (B2B MOUs/Contracts). 85% Loan Rejection Rate (Collateral gap). 

Compliance Cost Optimised (12–15% Opex). High (18–20% Opex) due to regulatory friction. 
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Diverse Case Studies: Impact Archetypes 

Resource Recovery & Business Model Matrix 

Competitive Landscape: Formal Hubs vs. Stagnant Units 
The survey identifies a "High-Performance Gap" between units that have successfully formalised and those
trapped in manual aggregation. 

Strategic Recommendations for 2030 
To transition micro-units into "Top Players" by 2030, the respondents solicit four key interventions:

1.Collateral-Free Green Credit: Utilising waste inventory as a financial asset.
2.Single-Window Compliance: Reducing the cost and time of regulatory filings by 50%.
3.Automated Tech Grants: Government support to move from manual scrap-handling to semi-automated, safe

processing.
4.Gender-Specific Procurement: Quotas for women-led MSMEs in government e-waste contracts to ensure

market access.

The "Non-Cash" Shift: Based on the 54% respondent insight, design a loyalty-point or "Green Credit"
system that would convince a household to release a "hibernating" laptop without a cash transaction.

The Collateral Challenge: Discuss how the 81% demand for waste-as-collateral could be implemented
using IoT-enabled inventory tracking.

The CSR Connection: How can the 72% demand for stricter EPR be used to create a mandatory "Buy-
Back" link between manufacturers and women-led collection micro-units?

Case Discussion Questions 
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Formalising India’s Textile Waste Sector Gender-
Inclusive Circular Economy Frameworks and the
Path to Formal Recovery 

This study evaluates the critical transition of India’s
textile waste sector from an informal "raddi" (scrap)
trade into a structured, formalised circular economy.
Based on a primary survey of 12 women-led MSMEs,
the research identifies how these micro-enterprises
currently divert approximately 450 tonnes of waste
monthly, despite navigating significant credit gaps
and compliance barriers.India generates
approximately 7.8 million tonnes of textile waste
annually , yet formal recycling rates remain below
60%. While the sector is projected to grow from $340
Million (FY25) to $430 Million by 2030 (CAGR 5.7%),
the landscape is highly fragmented. Micro-enterprises
constitute 85% of the sector, relying primarily on
manual sorting. 

xxviii

The Sectoral Landscape & Resource Matrix 

Historically, Indian culture embraced circularity through the "utensil-for-clothes" barter system. However, as
consumption patterns shift, this informal system has struggled to keep pace. Modern textile "wet waste"
imposes a heavy environmental toll due to high water consumption and chemical runoff. To mitigate CO2
emissions and industrial neglect, India must transition toward a system where textile waste is treated as a high-
value feedstock rather than a disposable burden. 

The industry is evolving from simple downcycling (e.g., industrial wiping rags) to value-added upcycling,
particularly in the Agriculture and Horticulture sectors. 

Textile Waste Resource Recovery & Business Model Matrix 

Business Model Description Market Strategy 

Tech-Enabled Aggregator 
Uses B2B platforms to procure pre-consumer waste
from factories with full digital traceability. 

Corporate B2B
Contracts 

Export-Oriented Unit 
Manufactures certified "recycled cotton" products for
EU/US markets under Global Recycle Standards. 

International
Exports (China+1) 

Agro-Circular Hub 
Converts textile waste into fruit protection bags, mulch
mats, and horticulture packaging. 

Agriculture B2B 

Survivalist Enterprise 
Manual sorting units focusing on low-grade fiber
recovery with margins below 8%. 

Open Wholesale
Markets 



Metric Top Players (Scale-Up Leaders) Survivalist Enterprises 

Annual Turnover >₹1 Crore Subsistence levels 

Profit Margins 
+20% Premium (via GRS
Certification) 

<8% (Stagnant) 

Technology B2B Apps & Digital Inventory 100% Manual Sorting 

Logistics Burden Optimised via MOUs 15–20% of Revenue (Erosion) 

Credit Status Secured Capital for expansion Rejected (The "Collateral Trap") 
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Infrastructure Gaps: 82% of participants
noted the absence of formal collection
channels for household and institutional
waste. They proposed decentralised
"Partial Processing Centers" for every
5,000–10,000 families to pulverise and
shred waste into usable feedstock. 

A "Stagnation Zone" exists where micro-units struggle to bridge the gap between basic Udyam registration and
high-value industrial execution. 

Formalising India’s Textile Waste Sector Gender-Inclusive Circular Economy Frameworks
and the Path to Formal Recovery 

The Gender-Labor Paradox 
Women represent the backbone of the textile waste workforce, yet a stark disparity exists in leadership and
financial inclusion. 

The Funding Barrier: 89% of surveyed women entrepreneurs cited capital as their primary hurdle. While entry-
level micro-operations require low capital, scaling to a formal industrial level requires significant investment
that current banking frameworks do not support for this "unrecognised" sector. 
The Ownership Gap: While women comprise 60–80% of the total labour force, they own less than 15% of the
registered enterprises. 
The Multiplier Effect: Despite these hurdles, the surveyed units employ 320+ individuals, 90% of whom are from
marginalised communities, providing vital household income stability. 

Performance Gap: Scale-Up Leaders vs. Survivalists 
A "Stagnation Zone" exists where micro-units struggle to bridge the gap between basic Udyam registration and
high-value industrial execution. 

Comparative Performance Metrics 

Key Survey Insights & Feedback 

Capital Constraints: 65% of women rely on erratic donations or high-cost private credit because the sector
lacks formal recognition by financial institutions. 
Market Integration: 47% believe innovative use-cases (like agro-textiles) are underutilised, while 26% suggest
that public procurement RFPs should mandate a percentage of recycled textile content in packaging. 
Cluster Requirements: 78% expressed a need for Common Facility Centres (CFCs), allowing micro-
entrepreneurs to access heavy machinery (shredders, balers) without prohibitive upfront costs. 
Standardisation: Entrepreneurs demanded a quality "Marka" (Certification) to verify that processed textile
waste is safe, hygienic, and standardised for secondary use. 
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Formalising India’s Textile Waste Sector Gender-Inclusive Circular Economy Frameworks
and the Path to Formal Recovery 

Strategic Recommendations for 2030 
To bridge the policy-execution gap, the following interventions are proposed: 

Collateral-Free Green Credit: Public Sector Banks (PSBs) should offer loans up to ₹20 Lakhs specifically for
women in circular economy roles, moving away from property-based collateral. 
"Green Udyam" Status: A specialised registration category providing a 3-year waiver on compliance and
pollution certification fees for waste-recovery units. 
Circular Innovation Hubs: Government-backed facilities providing GRS (Global Recycle Standard) consultancy
and shared access to sorting technology. 
MSE-SPICE Update: Integration of gender-specific sub-quotas to reduce the 15-20% logistics and compliance
overhead currently stifling micro-units. 

International Benchmarks 
EU Markets: The primary destination for Indian "Recycled Cotton," driven by strict ESG (Environmental,
Social, and Governance) mandates. 

Global Recycle Standard (GRS): The definitive benchmark that allows Indian units to transition from "waste
dealers" to "certified feedstock suppliers." 

"China+1" Strategy: As global brands diversify supply chains, India’s ability to provide transparent, recycled
textile waste offers a multi-million dollar strategic advantage. 

Certification vs. Survival: Since GRS certification unlocks a 20% price premium, what specific
technical barriers prevent survivalist units from moving beyond an 8% margin? 

The Agro-Waste Opportunity: What policy incentives are needed to make textile-based fruit packaging
a standard B2B requirement in the horticulture sector? 

The Collateral Trap: How can "Social Collateral" or "Cash-Flow Based Lending" replace property
requirements to empower landless women entrepreneurs? 

Case Discussion Questions 



Key Survey Insights & Feedback
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Formalising India’s Temple Waste Sector Gender-
Inclusive Circular Economy Frameworks and the
Path to Formal Recovery  
The Indian Temple Waste Management sector is a niche but rapidly expanding segment of the broader Waste-to-
Wealth market. The segment of floral and organic temple waste is transitioning from a disposal burden to a
formalised circular economy model. This study evaluates how 12 women-led MSMEs are leveraging "sacred
refuse" to build high-value green industries. 

India generates approximately 300–500 tonnes of floral waste daily. Traditionally dumped in rivers, leading to
severe eutrophication and water pollution, this waste has become the raw material for a nascent ₹350 Crore
industry. 

The sector is projected to grow at a CAGR of 14–16%, significantly outpacing the general waste management
sector. However, it remains highly fragmented majority of the sector is dominated by micro-enterprises with
revenues below ₹1 Crore, heavily reliant on manual sorting. This case study highlights the "Value-Addition Gap"
between tech-enabled innovators and subsistence-level processors. 

The Sectoral Landscape & Resource Matrix 
Entrepreneurs have shifted from simple composting to high-value upcycling, capturing the brand value of "sacred"
materials from major shrines like Mahakal or Jagannath Puri. 

Table : Temple Waste Resource & Business Model Matrix 

Business Model Description Market Strategy 

Tech-Enabled
D2C 

Uses R&D to produce "Fleather" (floral leather) or
heavy-metal-free organic colours. 

Premium E-commerce (Amazon,
Etsy) 

Floral-to-
Fragrance 

Handcrafts charcoal-free incense and essential oils
from dried petals. 

Lifestyle & Wellness Retail 

Coconut Shell
Hub 

Converts shells into cold charcoal briquettes and
husks into cocopeat. 

Industrial Fuel & Agro-B2B 

Subsistence
Composter 

Focuses on low-tech vermicomposting with minimal
value addition. 

Local Wholesale Agriculture 

The Gender-Labor Paradox 
Workforce Impact: One micro-unit employs an average of 12–15 women, often from marginalised
communities, providing them with dignified alternatives to informal labour. 
The Multiplier Effect: Processing turns a zero-value discarded flower into products worth ₹300–₹500 per kg
(e.g., premium oils), directly improving household income stability. 
Role in Linkages: Women play a critical role in "forward linkages"—the marketing and distribution of the
finished produce coming from processed temple waste. 



Metric Top Players (15% of Survey) Survivalist Units (35% of Survey) 

Annual Revenue >₹75 Lakhs <₹8 Lakhs 

Growth Status Export-oriented; High Growth Stagnant; Subsistence level 

Technology Solar dryers & standardised pulverisers Manual pit composting 

Key Barrier Policy "last-mile" delivery Logistics & Perishability (24hr window) 

Finance Status Secured via Private/Strategic MOUs 60% rejected for formal Mudra loans 

A qualitative and quantitative survey of 14 women entrepreneurs in Kanpur, Varanasi, and Madurai reveals clear
operational constraints: 

The Upstream Bottleneck
(92%)

The majority of the
respondents cited the

total lack of source
segregation at temples.

Mixing varied floral
species degrades raw

material quality, severely
limiting the potential to

engineer high-value
derivatives. 
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Formalising India’s Temple Waste Sector Gender-Inclusive Circular Economy Frameworks
and the Path to Formal Recovery 

Performance Gap: Scale-Up Leaders vs. Survivalists 
Based on a survey of 14 women entrepreneurs across Kanpur, Varanasi and Madurai, two distinct tiers emerge. 

Table : Performance Comparison: Scale-Up vs. Survivalist Units 

Key Survey Insights & Feedback 

92%

80%

75%

42%

 
The Cultural Marketing

Gap (42%)
Entrepreneurs producing
coconut-shell briquettes
noted a specific need for

"religious-safe"
marketing frameworks

to normalise the diverse
use of upcycled sacred

waste among Hindu
consumers

The Logistics Deficit
(80%)

A vast majority require
decentralised support

for processing,
compressing, and

transporting waste. The
absence of on-site
compaction means

businesses are paying
to transport "water

weight," accelerating
perishability. 

 
The Skill & Mobility

Barrier (75%)
 Three-quarters of

founders highlighted the
urgent need for

specialised skill training
to transition

marginalised temple
workers into formalised,

higher-income
manufacturing roles.
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Formalising India’s Temple Waste Sector Gender-Inclusive Circular Economy Frameworks
and the Path to Formal Recovery 

Strategic Recommendations for 2030 

To bridge the policy-execution gap, we propose: 

Finance 
(The "Green-Gender" Credit Line)

 Introduce cash-flow-based
lending for waste MSMEs,
bypassing property-based
collateral and backed by a

government guarantee. 

Regulation 
(The "Source Access" Mandate)

Mandate that major temples
prioritise sourcing 20% of their
incense/cleaning needs from

the MSMEs recycling their
waste. 

Support 
(Tech-in-a-Box) 

Establish "Common Facility
Centers" under SFURTI to
provide shared access to

expensive machinery like freeze
dryers and oil extractors. 

The Perishability Challenge: Since floral waste degrades within 24 hours, how can decentralised "mini-
processing" hubs solve the logistics barrier for survivalist units? 

Financial Risk Perception: Why do formal banks view "Waste-to-Wealth" as high-risk, and how can
"Green Udyam" certification change this? 

The Certification Premium: Can a "Sacred-Green" hallmark allow survivalist units to move from ₹10/kg
compost to ₹300/kg premium lifestyle products? 

Case Discussion Questions 



Key Survey Insights & Feedback
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Catalysing India’s Agri-Waste Circularity:
Women-Led MSMEs as Drivers of the $1.5 Billion
Bio-Economy  

India’s agricultural sector generates approximately
958,900 tonnes of waste daily (translating to 350
million tonnes annually). Historically integrated into
low-yield animal farming or disposed of through
environmentally degrading open burning, the ground
reality of this waste stream is currently defined by
massive methane emissions and an annual
production loss of ₹90,000 crore. However, a
structural transition is underway. The sector is
shifting away from informal, base-level segregation
and survivalist vermicomposting toward a highly
formalised circular bio-economy. Today, this
localised waste is being unlocked to create high-
value, emerging products such as bio-briquettes,
compostable eco-packaging, cellulosic ethanol, and
carbon-sequestering biochar. 

The Indian agri-waste sector is a "sleeping giant"
transitioning into a formal $1.5 billion bio-economy
by 2027, driven by a 7.2% CAGR. Despite this
macroeconomic momentum, the industry faces a
profound structural bottleneck: 85% of the sector
remains dominated by micro-enterprises constrained
by low-tech, localised collection mechanisms and

severe capital gridlock. The primary opportunity for "Value Unlock" lies in empowering women-led MSMEs—
moving them from fragmented, manual composters to mechanised, high-value bio-manufacturers. By addressing
the severe gap in Level-1 processing infrastructure and redefining formal credit mechanisms, policy interventions
can successfully institutionalise rural circularity. 
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The market is currently pivoting from traditional, low-yield practices to high-growth circular
commercialisation. The matrix below outlines the primary models driving this transition. 

Sectoral Landscape & Business Model Matrix 

Business Model Description Market Strategy & Growth Potential 

Sustainable
Packaging 

Manufacturing compostable tableware,
bio-based containers, and biodegradable
films from crop residue. 

B2B partnerships with FMCG brands;
targeting a $10.2B market growing at 6.3%
CAGR. 

Renewable
Energy 

Conversion of biomass into pellets,
briquettes, Bio-CNG, and cellulosic ethanol. 

Integrating with national green energy grids,
addressing a ₹62,000 Crore potential market
(7.2% CAGR). 

Animal Nutrition 
Upcycling fermented agricultural residues
into protein-rich animal feed. 

High-volume localised rural sales; largest
immediate segment at $14.2B (6.6% CAGR). 

Agricultural
Inputs 

Production of bio-fertilisers, organic
compost, and advanced biostimulants. 

Enhancing on-farm yields and organic
transition, projected at $3.39B by 2026. 

Soil
Amendments 

High-tech pyrolysis to create Biochar
(chips, powder, granules) for carbon
sequestration. 

Export-oriented and carbon-credit eligible;
fastest growing niche at 10.7% CAGR. 

Catalysing India’s Agri-Waste Circularity: 
Women-Led MSMEs as Drivers of the $1.5 Billion Bio-Economy 

The core bottleneck stifling the sector is a phenomenon best described as the Collateral Trap. While the macro-
market demands high-volume, standardised bio-products, the micro-producers at the "bottom of the pyramid" are
starved of capital to establish baseline Level-1 processing units. Because operations occur in heavily fragmented
silos without macro-aggregators, post-processed waste is deemed "non-bankable" by formal financial institutions.
Consequently, MSMEs are caught in a Value-Addition Gap. They possess the raw material but lack the "zonal-
ready" technology and working capital required to process it into high-margin collateral, trapping them in a low-
viability cycle despite broader sectoral growth. 

Key Structural Problem: The "Collateral Trap" and "Value-Addition Gap" 

An analysis of 18 localised
Agri-waste enterprises across
Haryana, Punjab, Uttar
Pradesh, Maharashtra, Gujarat,
and Madhya Pradesh reveals
clear systemic constraints
preventing MSME scale-up: 

Key Survey Insights & Feedback 

84%

71%

70%

67%

62%
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Metric Circular Catalysts (Revenue >₹50L) Survivalist Composters (<30% Capacity) 

Tech Strategy 
Mechanised Pelletizing (increased output
by 300%). 

Manual Processes (low-volume, labour-
intensive). 

Market Linkage 
B2B Strategic Partnerships (MOUs with
FMCG). 

Localised/Fragmented (No steady cash flow). 

Certification 
Eco-Mark/Organic Cert (Commands 20%
price premium). 

Compliance Fatigue (Overwhelmed by SWM
rules). 

Finance & Model Tech-enabled, export-oriented models. 
Collateral Gridlock (85% loan rejection rate
due to lack of property titles). 

The Ecosystem
Disconnect (84%)

 Many of these units
operate in strict silos.
The lack of formalised

macro-aggregators
prevents consistent B2B

supply chains. 

The R&D Geographic
Mismatch (71%)

 Technologies heavily
promoted are not "zonal-
ready," failing to account

for diverse Indian
climatic realities and

localised waste profiles. 

The Awareness &
Execution Gap (70%)

 A massive knowledge
deficit persists regarding

equipment operation
and formal market

linkages. 

The Financing Gridlock
(67% & 62%)

7% of respondents cannot
use their output as

bankable collateral, and
62% face hard funding

constraints to establish
basic L1 segregation

infrastructure. 

Scale-Up Leaders vs Survivalist Composters: The Agri-Waste Divide 

Cohort analysis identifies a sharp operational divide between high-growth "Circular Catalysts" and
stagnant micro-units. 

Catalysing India’s Agri-Waste Circularity: 
Women-Led MSMEs as Drivers of the $1.5 Billion Bio-Economy 

Gender / Social Impact Lens 
Women are the instrumental drivers of the agri-waste transition, representing a distinct "Circular Advantage". 

On-Farm Authority: Women are the natural managers of Indian agriculture, making them uniquely positioned
to control point-of-source waste segregation. 
SHG Success Models: The proven scalability of Mission Shakti-style clusters demonstrates that cooperative
infrastructure, rather than isolated proprietorships, is the most viable mechanism for rural circularity. 
The Multiplier Effect: Women possess generational eco-intelligence regarding resource conservation.
Empowering them with mechanised infrastructure directly translates to higher household income, local job
creation, and enhanced community climate resilience. 



Village-Level Cooperative Pyrolysis Nodes: Establish decentralised, state-subsidised cooperative

processing plants to eliminate the 40–50% margin currently lost to transport and logistics. 

L1 Infrastructure Finance Mandate: Deploy specialised micro-financing and non-collateralised grants

specifically engineered for farm-level capital infrastructure (shredders, drying yards). 

MGNREGA Circularity Integration: Realign rural employment schemes to focus labour efforts on

building on-ground physical circular infrastructure, such as centralised grading units and collection

hubs. 

Academic-Business Commercialisation Sync: Task regional higher education and agricultural research

institutes with developing highly localised, "zonal-ready" business models and training modules to close

the awareness gap. 

Green Credit Redefinition: Mandate the RBI and formal banking sector to reclassify Agri-waste

processing units from "High Risk" to "Green Infrastructure," unlocking Priority Sector Lending (PSL)

benefits. 

Catalysing India’s Agri-Waste Circularity: 
Women-Led MSMEs as Drivers of the $1.5 Billion Bio-Economy 

Strategic Recommendations for 2030 

To resolve the "Policy Paradox"—where 90% of entrepreneurs are aware of schemes but only 20% benefit
—the following structural interventions are required: 

International Benchmarks 
EU Packaging and Packaging Waste Regulation (PPWR): Acts as the global benchmark for standardising
compostable and bio-based packaging, demonstrating how strict compliance metrics drive B2B demand
for circular materials, a model India's Eco-Mark must emulate to eliminate "compliance fatigue." 

Global Biofuel Alliance (GBA) Cooperative Models: Drawing parallels to successful biomass cooperative
frameworks in Brazil and the US, standardising technology sharing and policy harmonisation ensures that
fragmented farmers can collectively pool waste to supply large-scale Bio-CNG and pelletizing grids
effectively. 

Overcoming the Logistics Margin Penalty: Given the heavy fragmentation of Indian farmlands, how
can decentralised Village-Level Cooperative Pyrolysis Nodes be structurally financed to successfully
capture the 40-50% operational margin currently eroded by poor logistics? 

Solving the Collateral Trap: With an 85% loan rejection rate among micro-units lacking traditional
property titles, what alternative underwriting frameworks and digital traceability tools can be deployed
by NBFCs to accept post-processed Agri-waste as legitimate, risk-adjusted banking collateral? 

Closing the Execution Gap: Considering the "Policy Paradox" of 90% awareness but only 20% scheme
utilisation, how must state-level implementation frameworks be redesigned to eliminate "compliance
fatigue" and seamlessly transition women-led SHGs into formalised, high-value bio-manufacturing
networks? 

Case Discussion Questions 
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Catalysing the Circular Economy: 
Overcoming the Policy Paradox for Women-Led
MSMEs in India’s Urban Waste Sector  
India’s urban waste ecosystem is undergoing a
fundamental structural transition from a linear
collect-and-dump mechanism to a traceability-driven
circular economy. Based on our operational
assessment, these units are actively diverting
approximately 15 Tonnes of waste daily. However,
the ground reality reflects a bifurcated system. While
a fraction of enterprises have integrated into formal
B2B supply chains, producing value-added products
like bio-briquettes and eco-enzymes. The vast
majority remain trapped in informal disposal
practices. These stagnant operators rely heavily on
rented manual rickshaws, restricting their catchment
areas and forcing immediate liquidation of daily
scrap due to an inability to stockpile inventory. India
generates over 62 million tonnes of waste annually,
with a significant portion remaining untreated,
highlighting a substantial opportunity for scaling

Textile Waste Resource & Business Model Matrix 

Sectoral Landscape & Business Model Matrix 

waste management infrastructure and circular
economy solutions.  Yet, an Execution Gap
threatens to stall equitable scaling: 90% of the sector
operates informally. While women constitute the
majority in this workforce, they are disproportionately
concentrated in low-value, hazardous sorting roles,
with men dominating the lucrative aggregation and
processing tiers. This study identifies a profound
Policy Paradox. Despite high awareness of
government financing programs, systemic rigidities
such as collateral requirements and exclusionary
municipal tender criteria prevent women-led micro-
enterprises from scaling. Unlocking this
demographic’s potential is not merely a social
imperative. It is a vital Value Unlock necessary to
achieve the decentralised material recovery targets
mandated by Swachh Bharat Mission 2.0. 

xxix

The formalisation of the waste sector is currently governed by a triad of policy frameworks: Udyam Registration,
the Prime Minister’s Employment Generation Programme, and SBM-U 2.0. Despite these frameworks, the
transition from informal scrap dealing to formal resource recovery requires distinct operational upgrades. 

Business Model Description Market Strategy 

Market Leaders 
Transitioned from aggregators to processors
(e.g., upcycling bio-briquettes) and secured
MoUs with ULBs. 

High-margin B2B sales and long-
term municipal contracts. 

Tech-Enabled B2B
Providers 

Formal contracts with GST billing and material
traceability software and service clients with
EPR mandates. 

Premium pricing via compliance-
driven corporate partnerships. 

Stagnant Scrap
Dealers 

Purely informal operators that are highly
vulnerable to input cost volatility due to an
inability to stockpile inventory. 

Daily survivalist trading with local,
informal aggregators. 

Micro-Scale Sorters 
Reliant on rented manual rickshaws, severely
limited catchment area and volume capacity;
rejected for formal loans. 

Hyper-local collection with zero
pricing leverage. 
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Financial Exclusion & Collateral
Norms (85%): The vast majority face
severe roadblocks in raising capital.
Traditional banking norms demand
property collateral, a barrier that
structurally filters out women.
Insight: This highlights an urgent
need for specialised credit guarantee
schemes, ESG funding quotas, or
policies recognising processed
waste as secondary collateral. 

Catalysing the Circular Economy: 
Overcoming the Policy Paradox for Women-Led MSMEs in India’s Urban Waste Sector 

Key Structural Problem: The Collateral Trap and the Policy Paradox 

The core bottleneck paralysing the lower tiers of the waste ecosystem is the Policy Paradox, combined with a
severe Collateral Trap. Survey data reveal that while 85% of women entrepreneurs are aware of public credit
schemes, only 10% successfully secure funding. Financial institutions universally categorise informal waste
trading as "high risk" and speculative, effectively bypassing government credit guarantee mandates. Because
these women-led micro-enterprises lack immovable property to pledge as collateral, they are structurally excluded
from the formal banking system. Consequently, they cannot invest in the mechanisation (balers, shredders) or
logistics required to transition out of the Stagnation Zone. 

Key Survey Insights & Feedback 

An operational assessment of 16 surveyed enterprise respondents reveals a stark operational divide
defined by the following systemic frictions: 

85%

78%

72%

65%

60%

Occupational Safety & Infrastructure Deficits (78%): Respondents explicitly cited physical safety as a
daily concern. Insight: Operating in unorganised, informal waste environments exposes women to
severe safety risks and harassment, directly correlating a lack of hard infrastructure with human
vulnerability. 

Bureaucratic & Regulatory Friction (72%): A significant majority find navigating complex municipal
bureaucracy and state pollution control board regulations to be a major barrier to formalisation. 

Public Apathy & Source Segregation (65%): The high operational cost of processing mixed,
unsegregated waste cripples profit margins. Insight: Without aggressive enforcement of Solid Waste
Management Rules and household-level penalties, the economic burden of segregation falls entirely on
the micro-entrepreneur. 

Market Access & Procurement Bias (60%): Women face extreme difficulties breaking into male-
dominated, informal networks to secure lucrative municipal contracts. Insight: Systemic bias persists
without digitised, transparent vendor selection or mandated procurement quotas for women-led ULB
tenders. 
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Catalysing the Circular Economy: 
Overcoming the Policy Paradox for Women-Led MSMEs in India’s Urban Waste Sector 

To understand the divergence in enterprise trajectories, we must compare the operational metrics of
those who have scaled versus those who remain stagnant. 

Performance Gap Analysis: Value-Creation Leaders vs. Survivalist Aggregators 

Feature Value-Creation Leaders (Top Players) Survivalist Aggregators (Stagnant Units) 

Supply Source 
Formal MoUs with ULBs and Corporate Bulk
Generators 

Informal, erratic daily collection; exposed to
fluctuating scrap prices 

Logistics 
Optimised catchment areas with motorised
transport 

Geographically restricted; reliant on rented
manual rickshaws 

Finance Access 
Access to trade credit; premium export
pricing structures 

85% Loan Rejection; trapped in the
Collateral Trap 

Technology Traceability Software; GST Billing integration 
Fully manual; no inventory stockpiling
capability 

Markets Corporate EPR Clients; Export Markets Local informal scrap dealers (low margin) 

The waste management sector exhibits a severe ownership-to-workforce gap. The localised impact of
empowering female proprietors is profound. The 16 enterprises assessed in this study demonstrate a powerful
Multiplier effect: they collectively generate over 300 direct livelihoods, 80% of which are provided to women from
marginalised communities. Transitioning these enterprises from informal sorters to formalised processors is
critical to transforming vulnerable daily-wage labour into secure, dignified employment. 

Gender and Social Impact Lens 

Strategic Recommendations for 2030 

Cash-Flow Credit Mandate: Direct public sector banks to replace archaic collateral demands with cash-
flow-based underwriting, utilising UPI and GST transaction histories to formulate alternative credit
scores for waste aggregators. 

Micro-Tender Reservations: Institute a procurement policy mandating that ULBs reserve 20% of
decentralised waste management micro-tenders specifically for women-led SHGs and cooperatives. 

Eligibility Revision Framework: Eliminate the restrictive ₹5 Cr+ turnover criteria for localised municipal
tenders, establishing tiered bidding that allows micro-enterprises to compete for ward-level contracts.
 
Shared Waste-Tech Infrastructure Hubs: Establish government-backed, decentralised processing hubs
where micro-enterprises can access heavy capital machinery (shredders, balers, extruders) on a pay-
per-use basis, eliminating the need for upfront capital expenditure. 

To dismantle the structural barriers impeding women-led MSMEs in the waste sector, policymakers must
shift from passive welfare to active market-enabling: 
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International Benchmarks 

Brazil (Minas Gerais): The WIEGO Gender & Waste Project successfully integrated targeted gender action
plans into municipal waste picker cooperatives, elevating women into leadership and processing roles. 

Colombia: The Constitutional Court mandated a formal remuneration structure for informal waste pickers,
integrating their services directly into public utility tariffs. 

Indonesia (KWT Mandiri): Women-led community groups established highly profitable localised circular
models, monetising organic municipal waste through eco-enzyme production. 

Vietnam: A UNDP-backed model successfully bridged the formalisation gap by providing occupational
health safety standards and protective gear to informal waste workers, stabilising the labour force. 

Global precedents demonstrate that integrating the informal waste sector yields high economic and
environmental dividends: 

Case Discussion Questions 

Credit Gap Constraint: How can financial institutions and fintech regulators collaboratively
transition from traditional collateral-based underwriting to cash-flow and material-traceability-
based credit scoring for informal waste aggregators? 

Tender Barrier Constraint: In what ways can municipal bodies redesign SBM-U 2.0 procurement
frameworks to dismantle the ₹5 Cr+ turnover barrier and integrate micro-enterprises, without
compromising urban service delivery and compliance? 

Infrastructure & Perishability Constraint: How can public-private partnerships be structured to
operationalise decentralised "Waste-Tech Hubs," solving the inventory stockpiling and logistics
bottlenecks currently paralysing survivalist micro-sorters? 

Catalysing the Circular Economy: 
Overcoming the Policy Paradox for Women-Led MSMEs in India’s Urban Waste Sector 
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Model Type Business Model Description Market Strategy 

Waste-as-a-Service
(WaaS) 

Tech-enabled model using WhatsApp bots to collect
organic waste from 50+ restaurants for bio-CNG
conversion. 

High-frequency B2B recurring
contracts. 

Organised Urban
Mining 

Transition from unorganised scrapping to formal
recovery, collecting ~450 tons of plastic/paper
waste annually. 

Volume aggregation for
industrial recycling. 

Green Value-
Addition 

Adoption of solar-powered machinery (e.g., sorting
belts) to reduce operational carbon footprints. 

Premium positioning for green
procurement. 

B2B Export
Aggregation 

Evolution from local aggregation to registered
export/B2B vending for large conglomerates. 

Long-term MOUs and
compliance tracking. 

Structural Shifts in India’s Circular Economy:
Policy Interventions for Women-Led Clean Energy
Enterprises  
India’s waste management landscape is undergoing
a critical transition from informal, unorganised
scrapping to structured "Urban Mining" and bio-
energy production. At the ground level, traditional
disposal practices have heavily relied on manual
segregation at vulnerable dumpsites. However, a
systemic shift is underway as micro-enterprises
formalise, currently recovering approximately 450
tons of plastic and paper waste annually within
targeted cohorts. This transition is actively
converting raw urban waste into high-value emerging
products, including bio-CNG for commercial use, bio-
briquettes, and recovered e-waste components,
fundamentally redefining waste from a disposal
burden to a localised resource. 

The enterprise ecosystem is characterised by an operational shift toward tech-enabled and value-added
models. Women entrepreneurs are moving beyond basic aggregation, deploying new business models to
service corporate and municipal clients. 

Sectoral Landscape & Business Model Matrix 

The circular economy and clean energy ecosystem are predominantly driven by micro-units, with women
historically anchored at the lowest, most vulnerable tiers of waste segregation. A critical structural evolution is
now occurring as a new cohort of women "Greenpreneurs" ascends the value chain. Despite this upward mobility,
growth is heavily bifurcated. While high-performing units scale through municipal contracts and digital
compliance, a significant structural bottleneck, defined by collateral-based credit denial and logistical
dependencies, keeps a majority of enterprises in a state of survivalist stagnation. Bridging this execution gap
through targeted policy that presents a massive opportunity to formalise livelihoods and accelerate decentralised
green industrialisation. 
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Structural Shifts in India’s Circular Economy:
Policy Interventions for Women-Led Clean Energy Enterprises 

 The core bottleneck impeding sectoral growth is a dual Policy Paradox. First, despite active market participation,
micro-enterprises are caught in a Collateral Trap; traditional banking frameworks demand physical property for
loans, which women typically do not own, effectively nullifying their operational cash flow and municipal utility.
Second, the Value-Addition Gap is exacerbated by a lack of owned logistics, forcing reliance on third-party
transport that actively drains thin operating margins, leaving units highly vulnerable to daily spot-market price
fluctuations. 

Key Structural Problem: The Collateral Trap and Logistical Attrition 

Key Survey Insights & Feedback 

 An analysis of 12 MSMEs across Uttar Pradesh, Bihar and Gujarat reveals a sharp operational divide: 

The Compliance Dividend 46%:
Units with formal MoUs with Urban
Local Bodies (ULBs) and ERP
integration demonstrated greater
operational stability, insulating
themselves from market volatility
and sustaining high performance.
 
 The Credit Void 75%: 75% of the
surveyed cohort, primarily those
without digital compliance or formal
ULB ties, faced loan rejections
strictly due to collateral deficits. 

The gap between thriving greenpreneurs and stagnant units is defined by technological adoption and
strategic partnerships rather than mere tenure. 

Scale-Up Leaders vs. Survivalist Aggregators 

Feature Scale-Up Leaders Survivalist Aggregators 

Market Strategy Long-term MOUs with ULBs Reliance on daily spot markets 

Operational Tech ERP tools, Solar machinery Manual / Non-scalable operations 

Financial Access Access to Green tenders 75% Credit Denial (Collateral issues) 

Growth Status 
Registered Exporters / B2B
Vendors 

Stagnant revenues for 3+ years 

75%

46%

35%

22%

 Margin Erosion 22%: Stagnant units universally suffered a 20% profit loss to third-party logistics and
remained highly exposed to raw material price fluctuations. 

Contradiction in Formalisation 35%: Despite policy push towards circularity, limited access to
affordable capital for transport and technology upgrades continues to constrain formalisation, forcing
many units to remain stuck in low-margin trading instead of transitioning to value-added processing. 
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Structural Shifts in India’s Circular Economy:
Policy Interventions for Women-Led Clean Energy Enterprises 

 Women-led MSMEs serve as the critical nodes of India's circular supply chain. The surveyed cohort alone supports
over 120 livelihoods, primarily absorbing and formalising women from marginalised communities. This creates a
powerful multiplier effect: by bringing women out of hazardous dumpsite picking and into facility management,
the socio-economic baseline of entire communities is elevated. Furthermore, with 60% of these women-led units
adopting solar-powered machinery, they are actively internalising carbon-reduction costs. Targeted policy
interventions here do not just alleviate poverty; they enable rapid vertical mobility from the base of the pyramid to
industrial asset ownership. 

Gender Lens and Social Impact 

Green Cash-Flow Credit Line: Mandate public financial institutions to accept valid municipal waste
contracts and B2B MOUs as primary collateral, bypassing traditional property-ownership requirements.
 
Single-Window Green License: Institute a unified regulatory clearance mechanism that bundles waste
handling permits, GST, and Udyam registration to lower the friction of formalisation. 

"Tech-for-Green" Capital Subsidies: Launch targeted subsidies for decentralised value-addition
machinery (e.g., solar dryers, baling machines, electric freight tricycles) to eliminate the 20% logistical
attrition. 

Capital Subsidy Expeditor Mechanism: Digitise and mandate a 30-day clearance window for approved
capital subsidies to prevent the current 8–12 month delays that cause fatal working capital crunches
for micro-units. 

Strategic Recommendations for 2030 

 To transition the 85% micro-unit base from survival to scale, the following structural interventions are
required: 

International Benchmarks 
 Global precedents demonstrate that integrating informal waste workers requires deliberate legal and
financial frameworks: 

Colombia (Bogotá): The RURO registry system provides legal recognition and fixed, formalised
remuneration for waste pickers, treating them as essential public service providers. 

Brazil (Minas Gerais): Implementation of a "Recycling Bonus" policy coupled with a targeted Gender Action
Plan specifically designed for women waste pickers. 

South Africa: Deployment of National Waste Picker Integration Guidelines that secure formal municipal
contracts and minimum operational standards. 

UNIDO (Global): The "Women in Green Industry" framework, which guides governments in designing
gender-responsive industrial policies. 
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Case Discussion Questions 

Overcoming the Collateral Trap: How can public sector banks and fintechs operationalise "cash-
flow based lending" frameworks that utilise ULB MOUs and B2B invoices as alternative collateral
for women-led MSMEs lacking property rights? 

Mitigating Logistical Attrition: What shared-infrastructure models or micro-logistics subsidies can
municipal governments deploy to help survivalist aggregators recover the 20% profit margin
currently lost to third-party transporters? 

Bridging the Execution Gap: Given the stark contrast in the survey data, what specific capacity-
building interventions are required to transition a manual, spot-market dependent unit into an ERP-
compliant enterprise capable of securing ZED certification? 



Critical
Barriers to
Scaling 
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 Based on the operational assessment and primary surveys, the journey of women-led MSMEs from survivalist
micro-units to formal "Circular Catalysts" is hindered by six systemic bottlenecks. 

Critical Barriers to Scaling  
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1. The "Collateral Trap" and Financial Exclusion 

Financial institutions categorise waste management as high-risk and demand
immovable property as collateral. Because women historically lack land or
property titles, they face immense loan rejection rates (e.g., 81% in e-waste and
85% in agri-waste). 

Property-Based Underwriting

 This is the most pervasive barrier across all sectors (e-waste, textiles, agri-waste, and urban waste). The traditional
banking framework structurally excludes women entrepreneurs through the following mechanisms: 

Government subsidies are frequently back-ended, creating fatal working capital
crunches for startups that require front-loaded capital to survive the initial
gestation period. 

Back-Ended Subsidies

Government subsidies are frequently back-ended, creating fatal working capital
crunches for startups that require front-loaded capital to survive the initial
gestation period. 

Unrecognised Inventory

 Collateral Trap
Property-based underwriting
Back-Ended Subsidies
Unrecognised Inventory

Upstream Bottlenecks
Mixed Waste Sourcing
The Incentive Paradox

Regulatory Friction
High Opex for Compliance
The Policy Execution Gap

Ownership-to- Labour Paradox
Marginalised Leadership
Safety and Skill Deficits

Exclusionary Procurement
Restrictive Tender Criteria
Informal Network Bias

Infrastructure Deficits
Logistical Attrition
Lack of Level-1 Processing



38

Critical Barriers to Scaling 

Many respondents in the temple and e-waste sectors cited a total lack of
source segregation. When waste streams are irreversibly mixed, it degrades
the raw material quality, making value-added engineering and premium pricing
nearly impossible. 

Mixed Waste Sourcing

Consumers often hoard high-value waste (such as hibernating electronics)
because informal, cash-only transactions are unconvincing, thereby keeping
critical feedstock out of the formal circular economy. 

The Incentive Paradox

3. Upstream Bottlenecks: The Segregation Failure 
 The failure of source segregation at the household and institutional level neutralises the potential for high-value
resource recovery: 

Municipal Solid Waste (SBM-U 2.0) tenders often mandate a minimum turnover
of ₹5 Crore+. This structural rigidity automatically disqualifies grassroots,
women-led micro-enterprises from bidding for localised ward-level contracts. 

Restrictive Tender Criteria

Women find it challenging to navigate and penetrate informal, male-dominated
scrap aggregator networks to secure steady feedstock or negotiate lucrative
municipal Memorandums of Understanding (MoUs). 

Informal Network Bias

4. Exclusionary Procurement and Tender Bias 
 Women face severe difficulties breaking into lucrative, formal B2B and municipal supply chains, which remain
heavily male-dominated: 

2. Infrastructure and Logistical Deficits 
 The physical realities of waste management heavily penalise micro-enterprises that lack the capital required for
baseline mechanisation: 

Without owned transport or localised processing hubs, stagnant units rely on
rented manual rickshaws or third-party logistics. Transporting uncompressed
"water weight" erodes profit margins by 15% to 20%. 

Logistical Attrition

Entrepreneurs lack the localised infrastructure (such as common shredders,
balers, or solar dryers) needed to process waste before it perishes. This is
particularly critical in the floral/temple waste sector, where raw material
degradation occurs within 24 hours. 

Lack of Level-1 Processing
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Critical Barriers to Scaling 

Navigating complex municipal bureaucracy, State Pollution
Control Board regulations, and Extended Producer Responsibility
(EPR) norms pushes compliance costs to 18% to 20% of
operating expenses for smaller units. 

High Opex for Compliance

In sectors like temple waste, there is a 95% awareness rate of
government schemes (like PMEGP), yet only a 10% utilization
rate. This is driven by bureaucratic friction and the absence of
specific "Green Waste" codes in formal lending lists. 

The Policy Execution Gap

5. Regulatory Friction and Compliance Fatigue 
 While formalisation is the ultimate policy goal, the transitional process is highly cost-prohibitive for micro-units: 

Women constitute 60% to 90% of the grassroots workforce
(handling collection, sorting, and manual segregation), yet they
own less than 15% of the registered, formal enterprises in
sectors like textiles and temple waste. 

Marginalised Leadership

Operating in the informal sector exposes these women to severe
physical safety risks. Furthermore, there is a critical absence of
"zonal-ready" technology training and green-skill development
programs required to transition them from manual sorting to
mechanised processing. 

Safety and Skill Deficits

6. The Ownership-to-Labour Paradox 
 A massive disparity exists between the demographic executing the labour and the demographic capturing the
economic value: 



Strategic
Roadmap
Policy & Corporate Action 
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 As India accelerates its transition toward a regenerative Circular Economy to meet its 2070 Net Zero targets,
women-led MSMEs have emerged as the indispensable 'Circular Catalysts'. To fully unlock their potential and
overcome systemic barriers like the 'Collateral Trap' and 'Policy Paradox', the following strategic interventions are
recommended for 2026 and beyond. 

 Strategic Roadmap: Policy & Corporate Action 
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 1. Overcome the "Collateral Trap" with Gender-
   Responsive Green Finance 

 The financing friction point remains the primary barrier to the green transition. Currently, financial
institutions categorise waste management as high-risk, leading to an 81-85% loan rejection rate for
women who lack traditional property titles. 
 It is recommended that financial institutions launch gender-specific "Green Her" bonds. 
 These instruments should fund women-led climate ventures by accepting alternative collateral such as
supply chain contracts, IP, verified carbon credits, or post-processed waste inventory. 
 Expanding the MSE-GIFT scheme to provide 2% interest subventions for five years on loans up to ₹2
crore is critical for technology adoption. 

2. Simplify Compliance and Subsidise Green Certifications 
 The technical barrier of certification must be dismantled to integrate MSMEs into MNC supply chains.
Without certifications like the Global Recycle Standard (GRS), micro-units remain trapped in low-margin
survivalist operations. 
 Implement a 90% subsidy for micro-enterprises led by women for ISO 14001 and Zero Defect Zero
Effect (ZED) certifications. 
 Establish decentralised "Green Certification Clinics" to provide hands-on documentation support,
moving beyond the current reimbursement model, which leaves firms with prohibitive upfront costs. 

3. Implement Digital Inclusion and Traceability through DPI 
 Leverage Digital Public Infrastructure (DPI) to create transparent circular supply chains. 
 Connect the Udyam portal with the EPR-GSTN portal to automate waste tracking and invoice
verification. 
 Provide subsidised access to blockchain-based waste mapping. 
 This ensures the "traceability" required to comply with global mandates like the EU’s Carbon Border
Adjustment Mechanism (CBAM). 
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 To address the "double burden" of unpaid care work, the government must invest in community-based
infrastructure. 
 Establish "Circular Innovation Hubs" near residential clusters to reduce "travel-time taxes". 
 These hubs should offer common facility centers for waste processing, testing equipment, and
collective marketing, allowing entrepreneurs to focus on strategic growth rather than logistics. Access
to shared machinery (like balers and shredders) will prevent the 15-20% margin erosion currently
caused by transporting uncompressed waste. 

4. Mitigate "Time Poverty" and Logistical Attrition via
Decentralised Circular Hubs 

 Large corporations and Central Public Sector Enterprises (CPSEs) should be required to source a
minimum percentage of recycled material from women-led aggregators. 
 This provides a stable market for firms like Banyan Nation or Saahas Zero Waste. 
 Corporate initiatives should include technical training for vendors to help them transition from linear to
circular production models. 

 5. Mandate Corporate Supply Chain Equity for ESG and EPR 

 Policy fragmentation often hinders MSME growth. State-specific policies (e.g., Odisha’s Mission Shakti)
should be harmonised with central schemes like RAMP. 
 A "National Programme for Green Transition of MSMEs" would ensure that incentives for energy
efficiency remain consistent, preventing regional disparities. This unified approach will help close the
execution gap where scheme awareness is high but actual utilisation remains low. 

6. Harmonise State and Union Policies to Resolve the "Policy 
    Paradox" 

 The GeM "Womaniya" initiative has already secured ₹80,000 crore in orders (representing 4.7% of total
GeM order value). 
 Mandate a 5% preferential procurement quota specifically for "Green Women-Led MSMEs". 
 Prioritise upcycled uniforms, recycled paper, and sustainable building materials for public
infrastructure. Additionally, municipal bodies must eliminate the restrictive ₹5 Crore+ turnover criteria to
allow micro-enterprises to compete for localised ward-level waste contracts. 

7. Dismantle Tender Bias and Expand Public Procurement 
    (Womaniya 2.0) 
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Strategic Roadmap: Policy & Corporate Action 

 The ₹10,000 crore MSME Growth Fund marks a shift from debt to equity. 
 This fund should prioritise "Circular Champions"—enterprises in deep-tech circularity, such as battery
recycling and bio-material manufacturing. 
 Unlike traditional debt, this risk capital allows for the long-term R&D required for breakthrough
sustainability solutions. 

8. Integrate Equity Financing via the MSME Growth Fund 

 The ₹10,000 crore MSME Growth Fund marks a shift from debt to equity. 
 This fund should prioritise "Circular Champions"—enterprises in deep-tech circularity, such as battery
recycling and bio-material manufacturing. 
 Unlike traditional debt, this risk capital allows for the long-term R&D required for breakthrough
sustainability solutions. 

9. Standardise Resource Tracking and Sustainability 
    Reporting 

 The circular economy is projected to generate a market value of $2 trillion in India. 
 Leverage the Skill Council for Green Jobs to train women in solar grid maintenance, e-waste
dismantling, and carbon auditing. Moving women from hazardous, manual dumpsite sorting to
formalised, mechanised processing requires urgent "zonal-ready" technology training. 
 Restructure programs into a three-tier framework covering entrepreneurship, technical skills, and rural
artisan support to maximise impact. 

10. Focus on Skills for Emerging Green Jobs and Value 
      Addition 



Conclusion
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Conclusion

Final Vision 

 By 2030, India aims to be a global hub for the circular economy, generating an estimated $624 billion in annual
value. However, India's ultimate "Panchamrit" pledge of achieving Net Zero emissions by 2070 will be
mathematically and operationally impossible without the full participation of women. The evidence presented in this
white paper confirms that women-led MSMEs are not just participants but pioneers. They are turning coconut shells
into bio-briquettes and batteries, agricultural crop stubble into sustainable packaging, and discarded temple waste
into high-value fragrances. They are the true "Circular Catalysts" who intuitively understand that the economy must
serve the ecology, not consume it—serving as the primary engine to decouple India's economic growth from its
carbon footprint. 

 The path forward requires a fundamental shift in narrative from "welfare" to "wealth creation," aligning gender equity
directly with our national climate targets. 

 Investors must recognise the superior ROI and risk-adjusted returns of women-led green businesses, actively
working to bypass the restrictive "Collateral Trap" to fund the Net Zero transition at the grassroots level. 
 Policymakers must dismantle the systemic barriers of credit access, compliance fatigue, and time poverty that
hold these entrepreneurs back, bridging the execution gap with decentralised infrastructure and supportive
mandates. 
 Corporations must actively integrate these agile, resilient enterprises into their core supply chains, treating them
as vital partners in achieving Extended Producer Responsibility (EPR) and corporate Net Zero goals. 

As India marches toward the dual vision of Viksit Bharat 2047 and a Net Zero future, empowering its women
entrepreneurs is the surest path to ensuring that this economic growth is not just rapid, but resilient, regenerative,
and equitable. The circular future is female. 

The Call to Action 
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