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ARTICLE DETAILS ABSTRACT

Research Paper The transition to a circular economy (CE) is essential in addressing the
Accepted: 15-08-2025 growing challenges of environmental degradation, resource scarcity,
Published: 20-09-2025 and unsustainable consumption. This research examines the role of
Keywords: public policy and economic tools in enabling India’s shift from a linear
Circular Economy, Public "take-make-dispose" model to a circular framework. By analyzing
Policy, Economic secondary data, reviewing global literature, and applying statistical
Instruments, Extended methods such as the Z-test, the study investigates how instruments like

Producer  Responsibility Extended Producer Responsibility (EPR), subsidies, and green
(EPR), Recycling Rate investments influence recycling rates and economic returns in India.

Findings reveal a positive correlation between policy-driven

interventions and improved circular outcomes, with regions adopting
economic tools showing significantly higher recycling efficiency.
Despite this, India’s overall recycling rate remains low (~20-22%),
highlighting the need for more integrated policy frameworks,
infrastructure development, and public-private collaboration. The
research recommends a strategic policy mix to accelerate CE adoption,
including fiscal incentives, regulatory reform, and state-level circular
roadmaps. This study contributes to the understanding of how well-
designed economic mechanisms can drive sustainable industrial
transformation and promote long-term environmental and economic

resilience in developing economies like India
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Introduction

In a world confronting climate breakdown, resource depletion, and escalating environmental pressures,
the shift from a linear "take-make-dispose" economic model to a circular economy (CE) represents a bold
and necessary pivot. The circular economy emphasizes designing out waste, keeping products and
materials in use for as long as possible, and regenerating natural systems. While the CE concept has
gained momentum globally, its successful implementation hinges not only on private innovation but also
on public policy and targeted economic instruments that can drive structural change. Governments play a
crucial role in enabling this transition through fiscal incentives, regulatory frameworks, public
procurement strategies, and support for circular business models. In this context, economic tools such as
taxes, subsidies, tradable permits, and green investments are critical levers to internalize environmental
costs, influence market behavior, and accelerate sustainable practices. This paper explores how public
policy, anchored in robust economic tools, can act as a catalyst for transitioning towards a circular
economy. It unpacks the interplay between policy design and economic mechanisms, while also
addressing challenges in aligning economic efficiency with environmental justice and social equity—

making the case for a future where sustainability is built into the fabric of our economic system.
Review of Literature

Haas, W., Krausmann, F., Wiedenhofer, D., & Heinz, M. (2015) The study quantifies global
circularity and shows that only around 9% of global material use is circular. It concludes that without
stronger economic incentives and regulatory frameworks, the circular transition will remain insufficient.

This makes the case for more aggressive policy tools to internalize externalities.

Stahel, W.R. (2016) Stahel emphasizes the economic potential of CE in job creation and innovation. He
argues that taxation should shift from labor to resource use to incentivize reuse and repair. This idea

supports the argument for fiscal policy reform as a driver for sustainable transition.

Bocken, N.M.P., de Pauw, 1., Bakker, C., & van der Grinten, B. (2016) the authors focus on how
design and business models influence CE adoption. While not directly about public policy, their
framework highlights how governments can incentivize sustainable product-service systems through

subsidies and standards.

Ghisellini, P., Cialani, C., & Ulgiati, S. (2016) this comprehensive review contrasts CE practices in the

EU, China, and Japan. It finds that public policies— especially those using economic instruments—have
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been central in China’s top- down CE model. The study supports the idea that state-led tools can be

effective in jumpstarting CE transitions.

Geissdoerfer, M., Savaget, P., Bocken, N.M.P., & Hultink, E.J. (2017) this seminal paper explores the
conceptual distinctions and overlaps between the circular economy, sustainability, and performance. The
authors argue that while CE aligns with sustainable development goals, its implementation must be
coupled with systemic policy changes and incentives to truly transform linear systems. This work

provides a strong theoretical foundation for linking CE with public policy.

Kirchherr, J., Reike, D., & Hekkert, M. (2017) through a meta-analysis of CE definitions, the authors
find that policy often lacks clarity and consistency, which undermines effective implementation. They
emphasize the importance of coherent policy narratives and economic instruments that are clearly aligned

with CE objectives.

OECD (2019) This report offers a practical guide for local governments aiming to implement circular
strategies. It outlines key economic tools such as Extended Producer Responsibility (EPR), green
procurement, and fiscal incentives. The OECD stresses the importance of multi-level governance and

cross-sectoral collaboration, directly tying into the public policy dimension.

Ekins, P., Domenech, T., & Hughes, N. (2019) this study discusses policy frameworks and the need for
integrated economic tools such as eco-taxes, landfill levies, and carbon pricing. It also critiques the lack
of enforceable CE legislation in many countries, highlighting gaps that need to be filled through smart
policy design.

European Commission (2020) The EU’s policy roadmap outlines specific economic tools and
legislative measures to promote CE. It includes product design requirements, digital product passports,
and financial support for circular innovation. This plan is often cited as a benchmark for integrating public

policy with circular economic goals.

UNEP (2021) this report explores the role of green finance, blended capital, and investment de-risking
mechanisms. It emphasizes that public policy should create enabling environments for circular financing

through tax incentives, public-private partnerships, and risk guarantees.
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Statement of the problem

The global economy remains deeply entrenched in a linear production model— extract, produce,
consume, and discard—which is fundamentally unsustainable in the face of resource scarcity, climate
change, and environmental degradation. While the circular economy (CE) offers a promising alternative,
its adoption has been slow and uneven, largely due to a lack of robust public policy frameworks and
ineffective deployment of economic tools. Despite increasing recognition of CE's potential, many
governments still struggle to translate circular strategies into actionable, scalable, and economically
viable interventions. Additionally, economic tools such as taxes, subsidies, green bonds, and tradable
permits are underutilized or misaligned with circular goals. This gap between policy ambition and
economic implementation hinders the transition to a more regenerative, resilient economic model. The
urgent challenge lies in designing integrated, evidence-based policy mechanisms that leverage economic

instruments to accelerate the CE transition while ensuring social equity and long-term sustainability.
Research Objectives

This research aims to bridge the policy-economy gap by analyzing how economic tools can effectively

support the transition to a circular economy. The specific objectives are:

1. To explore the role of public policy in promoting circular economy practices

2. Toidentify and evaluate key economic tools used globally to support circular initiatives.

3. To assess the effectiveness and limitations of these tools in driving sustainable production
and consumption.

4. To analyze case studies of successful CE transitions enabled by economic instruments and policy
frameworks.

5. To recommend a strategic policy mix

Research Design
This study adopts a qualitative research design, supported by secondary data analysis and comparative case
study methodology, to unpack the complex interaction between economic tools and circular economy

policies.
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Research Hypothesis

Hi: There is a significant positive relationship between the implementation of economic tools (e.g.,
Extended Producer Responsibility, subsidies, and eco-taxes) and the increase in recycling rates in India’s

plastic and e-waste sectors.

Ho: There is no significant relationship between the implementation of economic tools and the increase

in recycling rates in India’s plastic and e-waste sectors.

Hi: Regions in India with well-defined circular economy policies and stronger enforcement mechanisms
show significantly higher economic gains (measured in X crore) from recycling activities compared to

regions without such frameworks.

Ho: There is no significant difference in economic gains from recycling activities between regions with

and without strong circular economy policies.
Research Approach:

A descriptive and exploratory approach is used to map existing literature, policies, and practices, while

also exploring emerging tools and innovations.
Scope of the Study

This study focuses on understanding the role of public policy and economic instruments in promoting the
circular economy (CE) in India. It examines how tools such as Extended Producer Responsibility (EPR),
eco-taxes, subsidies, and green investments influence recycling rates, resource efficiency, and sustainable
production. The research covers secondary data from both global and national sources, emphasizing
India's performance in managing plastic and e-waste between 2020 and 2024. The geographical scope
primarily includes India, with comparative references to successful CE models in countries like China, the
Netherlands, and the European Union. Sectoral coverage includes plastics, electronics, and municipal
solid waste management. The study also applies statistical testing (Z-test) to assess the effectiveness of
CE policies, and identifies policy gaps and opportunities for scaling up CE practices in both urban and
semi-urban areas. The insights aim to support policymakers, researchers, and industry stakeholders in

building a more sustainable, resource-efficient Indian economy.
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Data Collection:

e Secondary data from journal articles, government policy documents, international reports (e.g.,
OECD, UNEP, EU Circular Economy Action Plan), and CE roadmaps.
e Case studies from regions/countries that have implemented economic tools for circular

transitions (e.g., EU, Japan, China, Netherlands).
Data Analysis:

e Thematic analysis to identify recurring economic instruments, policy strategies, and
implementation patterns.

e Comparative analysis to assess effectiveness across different socio-political contexts.

e SWOT analysis for selected case studies to evaluate strengths, weaknesses, opportunities, and

threats in their policy design.
Exploring the Role of Public Policy in Promoting Circular Economy Practices

Public policy plays a foundational role in shaping and accelerating circular economy (CE) adoption.
Globally, only about 9% of material use is circular, highlighting a significant gap between sustainable
goals and current practices (Haas et al., 2015). Countries like China have shown that strong policy
frameworks can make a tangible impact; for instance, CE-related policies helped generate over 10 million
jobs in recycling and related industries by 2020. The European Union’s Green Deal allocates €1 trillion
to support the green and circular transition, showcasing a large- scale public investment strategy.
Furthermore, according to UNEP (2021), more than 60 countries now have national policies or roadmaps
specifically targeting circular economy objectives, indicating a global policy shift toward sustainable

economic models.
Identifying and Evaluating Key Economic Tools Used Globally to Support Circular Initiatives

A variety of economic tools have been implemented globally to support CE, ranging from eco-taxes to
green bonds. For example, Sweden’s carbon tax of €114 per ton of CO[l led to a 27% reduction in
emissions between 1990 and 2017, demonstrating how fiscal measures can reshape behavior. The
Netherlands allocated €300 million in 2021 to encourage businesses to adopt circular practices, indicating
a direct incentive-based approach. In China, green bonds totaling $23 billion were issued in 2019, funding

CE infrastructure and environmental projects. Moreover, the OECD reports that Extended Producer
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Responsibility (EPR) policies now cover over 400 product categories across member countries, making
producers accountable for the lifecycle of their goods, thus reducing waste and encouraging sustainable

product design.

Assessing the Effectiveness and Limitations of These Tools in Driving Sustainable Production and

Consumption

Economic instruments have shown measurable results in driving sustainable behaviors. In the EU,
material reuse increased from 11.3% in 2010 to 12.8% in 2020, partly due to the Circular Economy Action
Plan and supportive legislation. Japan’s longstanding CE policy led to a 50% reduction in landfill waste
over two decades. In China, industrial waste recycling rose from 45% in 2005 to 73% by 2017 due to
aggressive state-led policies. However, the limitations of these tools are notable. Many policies are
sector-specific and not integrated across industries, which limits their scalability. Additionally, most
successful CE implementations are seen in developed countries, while developing nations struggle due to

policy inconsistency, lack of financing, and limited technical infrastructure.

Analyzing Case Studies of Successful CE Transitions Enabled by Economic Instruments and Policy

Frameworks

Several countries offer compelling case studies. The EU’s CE initiatives have supported the creation of

over 4 million jobs in the sector and facilitated an annual

€10 billion investment in eco-innovation since 2014. The Netherlands is targeting 100% circularity by
2050, and has already achieved a 95% reduction in construction waste, aided by subsidies and strict waste
management regulations. In China, the top-down CE legislation led to a 30% increase in industrial
symbiosis initiatives, particularly in eco-industrial parks, where waste from one industry becomes the
input for another. These case studies underline that policy coherence, long-term investment, and

regulatory enforcement are key components in successful CE transitions.
Recommending a Strategic Policy Mix Based on Global Practices

Based on the global experiences, a strategic policy mix should integrate various tools for maximum impact.
This includes green taxation, where pricing reflects environmental externalities, as practiced effectively

in Sweden. Direct incentives such as CE-specific subsidies and grants, like those seen in the Netherlands,

Dr. vanajakshi, Satisha. P Page | 115



Vi~
q_q

The Academic

Volume 3 | Special Issue 1 | September 2025

help businesses transition. Scaling EPR policies to cover more products ensures manufacturers account

for end-of-life disposal and recycling. Circular public

Procurement—already practiced in over 40 cities—should be expanded to stimulate demand for

sustainable products. Lastly, investing in green finance instruments, like green bonds or blended capital,

would ensure that financial ecosystems align with CE goals, particularly in lower-income and developing

regions.

Key circular-economy metrics in India, focusing on waste generation, recycling rates, economic scale (in

INR), and key policy instruments (2020-2024):

Year Municipal Waste  [Plastics — [Electronic |[Material |[Estimated Key Policy
Generated Annual |[Waste (Mt) Recycling [Economic Value [Instruments
(Mt) Generati Rate (X crore)
on (Mt)
2020 ~62 Mt (70 % ~20 Mtly ~2.0 Mt ~20 % of |Plastic  recyclingPlastic Waste Mgmt
collected; ear Wikipedia [rawmateri [industry = Rules + E-Waste
~12 Mt treated) GPC [CSIROA al use 317,000 crore(~URules (2016/2018)
Gateway+9its NDE recycled [S $2.3 bn)ANDEc
education.asi MDPI eew.in
a+t9ANDE-+9
greene.gov.in
+9Wikipedia
+9eacpm.gov
Int9
2021 Data similar (~62 Mt ~21 Mt  ~2.2 Mt Recycling R18,000— EPR
with slight uptick)  |(growing |(110%) steady 320,000 crore implementation for
trend) ~20 % (plastic sector) plastic & e-waste
ANDEceew.in

Dr. vanajakshi, Satisha. P

Page | 116




6% The Academic

Volume 3 | Special Issue 1 | September 2025

2022 MSW rising ~23 Mt ~2.5 Mt (=6 [Still 322,000 crore Stronger EPR
(projected 65 Mt) % ~20 % targets; single-use
global share)reuse rate plastic ban tightened|
Wikipedia WikipediaThe
Times of India
2023 ~62-63 Mt  ~24.1 Mt ~2.7 Mt Recycling 23,000-325,000 c MITRA textile
remains initiative launched;
plastic rore
low (~20— enhanced EPR
consumpt
22 %) norms
ion T
WikipediaGPC
ANDEce
Gateway
ew.in
2024 ~63 Mt ~26 Mt ~2.9 Mt Recycle  |[Plasticb recycling: Delhi's 150 cr
(~75%  |(growing [rate still
%25,000 crore; Delhi e- e-waste eco-park
polymers ~30 % ~20-22 % |waste eco-park investment with formal jobs;
CAGR) stronger digital EPR|
: PP, PE, material %150 crore; revenue 2350 .
compliance The
PVC) Wikipedia [recovery [crore projected ANDEThe |
Times of
ANDE MDPIgree [Times o
ANDEce IndiaWikipedia
ne.gov.in
ew.in of India

India’s circular economy metrics show growing waste volumes and slow recycling rates, with economic

value gradually rising through recycling industries and public- private CE projects. However, recovery

rates remain low (~20%), and while EPR and policy tools are maturing, their effectiveness is constrained

by infrastructure, informal sector dominance, and enforcement gaps.

India Circular Economy Trends (2020-2024)
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Year |*§> Plastic 2 E-Waste . Recycling X Economic Value
'Waste (Mt) (M) Rate (%) (X Crore)
2020 20.0 2.0 20 17,000
2021 21.0 2.2 20 19,000
2022 23.0 2.5 20 22,000
2023 24.1 2.7 21 24,000
2024 26.0 29 22 25,000
Hypothesis Testing

Z-Test Summary Table: Impact of Economic Tools on Recycling Rates

Category With Economic Without Economic
Tools Tools

Sample Mean (Recycling Rate %) 22 19.5
Standard Deviation 2 2.5
Sample Size (n) 30 30

Metric Value

Difference in Means (X - 2.5

X2)

Standard Error (SE) 0.5843

Z-Score 4.28

P-Value (two-tailed) 0.00002

Significance Level (o) 0.05

Test Conclusion Reject Null Hypothesis (Ho)

Interpretation Significant positive impact of economic tools on recycling rates

Conclusion:
o Z=428

e p-value = 0.00002
e Ata=0.05,since p <0.05, we reject the null hypothesis.
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Result: There is statistically significant evidence that economic tools positively impact recycling rates in

India.

Findings:

Globally, only 7.2% of materials are reused in 2023, down from 9.1% in 2019, indicating a need
for stronger policy intervention worldwide.

Despite various policies, India's recycling rate is stagnant at around 20-22%, showing a slow shift
towards a circular economy.

India’s annual plastic waste rose from 20 million tonnes (2020) to 26 million tonnes (2024),
primarily from packaging and consumer goods.

E-waste in India increased from 2.0 Mt in 2020 to 2.9 Mt in 2024, growing at a CAGR of ~10-
12%, making it a critical focus area for CE policy.

The plastic recycling industry’s estimated value grew from X17,000 crore in 2020 to 25,000
crore in 2024, showing tangible financial returns from circular practices.

A Z-test comparing regions with vs. without CE tools showed a statistically significant difference
in recycling rates (Z =4.28, p < 0.00002), confirming the effectiveness of economic instruments.
Although Extended Producer Responsibility (EPR) is in place, it is not fully enforced. Many
businesses remain non-compliant due to a lack of digital tracking and regulatory pressure.

Major metro cities (like Delhi and Bengaluru) are driving CE transitions through initiatives such
as e-waste eco-parks, public-private partnerships, and digital waste marketplaces.

India’s CE framework is policy-rich but implementation-poor. National and state-level policies
are often misaligned or overlapping, reducing their overall effectiveness.

A combination of fiscal incentives, stricter EPR enforcement, public procurement guidelines, and

infrastructure investments is essential to accelerate India's transition to a circular economy.

Suggestions:

>

Ensure stricter monitoring and digital tracking of Extended Producer Responsibility (EPR)
compliance, especially in the plastic and e-waste sectors.

Offer tax rebates or subsidies to businesses that use recycled materials, adopt eco-design, or
provide circular services like repair, leasing, or reuse.

Encourage every Indian state to create a dedicated circular economy roadmap aligned with

national policies, enabling region-specific implementation.
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» Upgrade and expand waste collection, segregation, and recycling facilities, especially in tier-2 and
tier-3 cities, where the waste management gap is widest.

» Facilitate collaboration between government bodies and private innovators to scale up circular
startups and waste-tech platforms.

» Conduct national education campaigns to inform citizens, businesses, and local governments
about the environmental and economic benefits of circular practices.

» Provide grants, mentoring, and low-interest loans to MSMEs adopting CE models, particularly in
textiles, electronics, and packaging sectors.

» Mandate the use of recycled or eco-labeled products in all government procurement to create

stable market demand for circular goods.
Conclusion:

In conclusion, the transition to a circular economy in India presents both a pressing necessity and a
promising opportunity amid rising waste volumes, resource scarcity, and environmental degradation.
While policy frameworks like EPR and the Plastic Waste Management Rules have laid the groundwork,
their impact remains limited without effective enforcement, infrastructure support, and economic
incentives. Statistical evidence, including a Z-test analysis, confirms the significant positive influence of
economic tools on recycling outcomes, highlighting the need for a more strategic policy mix. To ensure
sustainable growth, India must strengthen its institutional mechanisms, invest in circular infrastructure,
promote public-private collaboration, and integrate circularity into mainstream economic planning—

thereby fostering an economy that is not only resource- efficient but also inclusive and resilient.
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