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Abstract: New India is taking many
initiatives to fulfil its mission of Viksit
Bharat 2047 and aligning the same with
the United Nations Sustainable
Development Goals (SDGs), one of such
initiative is the government’s decision on
progressive use of food grade Recycled
Polyethylene Terephthalate (rPET) in
packaging by beverage industries, a
minimum target of 30% was expected
starting from April 2025.The paper
qualitatively analysed the framework
forrPET use and its strategic association
with the Viksit Bharat 2047 mission and
SDGs, through the thematic analysis of
secondary data the study examines the
links between sustainable packaging
compliance, adaptation of the policy and
India’s Industriallnnovations. India made
many of its initiatives a success such as
Plastic Waste Management Rules 2016 and
amended 2022, however many challenges
existed in its enforcement. The findings
show’s how rPET packaging adoption has
strengthen  India’sCircular ~ Economy
transition, supports  United  Nations
Sustainable Development Goals
particularly 12 (Responsible Consumption
and Production), 9 (Industry, Innovation
and Infrastructure) and 13 (Climate

Action) and reinforces developmental
priorities being environmentally
responsible and self-reliant India.

Keywords: Recycled Polyethylene
Terephthalate (rPET) Packaging, Circular
Economy (CE), Sustainable Development
Goals (SDGs), Viksit Bharat 2047, Plastic
Waste Management.

1. Introduction:

India’s Packaging industry is one of the
most prospering industries globally, it
plays very important role in supply chain
efficiency, safety of consumers and
identity of brand. However, this has also
led tosignificant environmental distresses
due to extensive use of virgin PET
commonly known as single use plastic,
theglobal plastic pollution crisis is one of
the major environmental problems, the
world is dealing with nowadays, India is a
major contributor of the plastic pollution
in the world contributing almost 20% of
global plastic waste generating around 9.3
million tonnes annually Plastics for
Change (2023)in its response the
government of India has taken several
sustainable steps like recycling of plastics
and promoted its use specially rPET and




introduced many plastic waste
management policies that focused on

plastic waste management.

NITI Aayog (2023) in its vision of Viksit
Bharat 2047 sees India as a developed
country and with a sustainable economy by
the 100" year of the independenceNIT]I
Aayog. Environmental awareness and the
adoption of the concept of circular
economy are often considered as the
fundamental pillars of the developmental
transformation.The rPET packaging rule
directly contributes to India’s vision of
Viksit Bharat 2047by responsible and
sustainable  manufacturing,  reducing
carbon footprints and improving resource
efficiency.

More importantly, the commitment of
India for the Sustainable Development
Goals gives a global touch to this
initiative. rPET packaging compliance
directly supports the SDG 12 (Responsible
Consumption and Production), SDG 9
(Industry, Innovation and Infrastructure)
and SDG 13 (Climate Action) by
minimizing  the  waste  production,
greenhouse gas emissions and sustainable
business activities.Thus, it was recognized
that implementing the rPET packaging rule
in India will not only be good for its
domestic developmental goals but also a
contribution to its global sustainability
commitment.

The study explores various dimensions of
the rPET packaging compliances in India,
naming industrial, developmental and
regulatory.Qualitatively drawing the data
from secondary sources such as academic
literatures, news articles, BIS standards,
CPCB reports, industrial publications and
reports, government documents the paper
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examines how the packaging compliance
aligns with the vision of Viksit Bharat
2047 and the SDG challenge that is
targeted to 2030 by offering the broader
view of sustainable development and
policy making.

2. Literature Review

The plastic waste originated from the use
of single wuse plastic is the global
environmental challenge nowadays. Many
countries in its response adopted measures
that can reduce the plastic consumption
and the waste derived there from,
framework for the sustainable use of
plastic and recycling it for better waste
management.When people became
environmentally aware and got driven by
missions like SDGs and Viksit Bharat
2047, it created the base for origination of
sustainable packaging and the circular
economy models, thus when we have to
study the packaging compliance in relation
with such missions, we must have to study
how it evolved.

2.1. Strategic association ofrPET
adoptionwith Viksit Bharat 2047 &
SDGs

The rPET model to India considers
circularity in the packaging industry
through systematic inclusion of regulatory,
supply chain redesign, technological
innovation, financial facilitation, and
social inclusion approaches to implement
the whole model.The Plastic Waste
Management Rules of Extended Producer
Responsibility (EPR) ensures a guaranteed
need of recycled content and thus offers
incentive on capital inflows to collection
facilities, material recovery facilities and
certified food-grade rPET processing
facilities (MoEFCC, 2022). The principle
of design-to-recycle and the standardized
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quality guidelines increase the welfare of
materials and help the execution of closed-
loop or bottle-to-bottle approaches in the
FMCG and beverage sectors (World Bank,
2020).Industrial innovation and
infrastructural growth rely on
technological modernization, which is
done by super clean mechanical recycling
and the creation of new chemical
recycling, in line with Sustainable
Development Goal 9 (UNEP,
2021).Financial instruments, such as green
procurement, concessional credit and
shared infrastructure arrangements are
used to reduce the barriers to entry among
micro-, small, and medium enterprises and
thereby, help with incremental and joint
innovations within resource constraints
(Andries, P., & Stephan, U.2019).The
mechanisms of social inclusion, including
Producer Responsibility Organizations and
institutionalisation of waste-picker
networks, enhance the security of
feedstock and, at the same time, promote
the decent work outcomes in line with the
goals of Sustainable Development Goal 8
(World Bank, 2020).Thus, it can be said
that such a framework would make rPET a
compliance-based but growth-enabling
Sustainable Development Goal 12
responsible consumption and production
and would serve to achieve the Viksit
Bharat 2047 goal of promoting green
industry, increasing  the  national
production  capacity, and  creating
sustainable circular value chains (NITI
Aayog, 2023).

2.2. Plastic Waste Management and
Evolution of Policies to handle it in
India

India generates over 3.5 million tonnes of
waste annually (Times of India,2024) with
PET bottles forming a significant portion
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of recyclable plastics. To address this, the
Plastic Waste Management Rules2016 and
later its amendments 2018, 2021 and
especially2022 which was the Extended
ProducersResponsibility (EPR) guidelines
issued by the Ministry of Environment,
Forest and Climate Change (MoEFCC,
2022) they introduced a structured
approach to hold producers responsible for
post-consumer  waste. Reports  from
(CPCB, 2023)emphasize that while EPR
has created regulatory accountability, the
on-ground implementation is hampered by
a lack of segregation, low rPET processing
capacity and dependence on the informal
sector.

Bhattacharya et.al. (2018) in their study
asked the municipalities to come up with a
plan for the scientific treatment of the
plastic wastes, brand owners and producers
to partner with the municipalities in
implementation of EPR plans. They also
suggested a plastic ban would stop the
manufacturing and extensive use of plastic.

Further,(NITI Aayog & United Nations
Development Programme, 2021)highlights
the regional disparities in waste collection
and the absence of investment in recycling
infrastructure, making the transition
toward circularity a challenge.

2.3.Sustainable Packaging and Circular
Economy
The Sustainable packaging solutions were
the desperate attempt to solve the global
plastic pollution crisis, in country like
India where packaging industry is on
boom and the waste is growing rapidly, the
use of circular economy (CE) models can
be useful, generally a liner model is
adopted in any economy which means
packaging material produced then used
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and later discarded but, in this case CE
model is used which involves packaging
material are produced and designed to
reuse and recycle that it can be used
multiple times as much as possible.
According to  (Ellen MacArthur
Foundation, 2016), circular economy is a
production loop of recycle and reuse of the
packaging material, which is important for
reducing the environmental externalities.
rPET has emerged as the most feasible
option for India’s circular economy for its
cost effectiveness and replacement option
for virgin PET.

(Patil, S., & Shah, M.,2021) highlighted
that rPET can reduce the energy
consumption and carbon emission by 75%
and 50% respectively in comparison to the
virgin PET, they also suggested the need
for the infrastructure to make the adoption
of rPET viable.

2.4. Sustainable Packaging Compliance
and Industrial Innovation

In India, the compliance of sustainable
packaging is becoming more linked with
industrial  innovation  because  the
regulatory requirements have forced
companies to redesign products, processes
and their supply chains accordingly. The
requirements of the Plastic Waste
Management Rules and the Extended
Producer Responsibility (EPR) have made
the compliance a driving factor in the eco-
innovation, specifically in materials,
packaging design, and waste recovery
systems (MoEFCC, 2022). Empirical
studies also show that regulations often
lead to innovation, as it will drive
companies to  implement  cleaner
technologies and circular economy models
(Porter and van der Linde 1995; OECD,
2021). Fast-moving consumer goods
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(FMCG) and pharmaceuticals are two
areas in India where innovations in
recyclable and biodegradable product
packaging, light materials, and digital
monitoring of packaging waste have
answered the call, which unites the
sustainability goals and operational
efficiency (World Bank, 2020). Adaptation
of policies has also facilitated
collaborative innovation where companies
have collaborated with start-ups and
waste-management businesses to comply
at a cost-efficient rate (FICCI, 2023).
Nonetheless, the results of innovation have
been proven to be asymmetric, with large
companies having more financial and
technological resources to adhere to, while
micro, smalland
mediumenterprises(MSME)  engage in
incremental or shared innovations
(Andries, P., & Stephan, U.2019).Thus, the
compliance in sustainable packaging can
be viewed as a policy-making catalyst that
combines both environmental goals and
the Indian industrial innovation strategy,
which promotes resource efficiency and
business cyclability and emphasizes the
importance of policy-making support.

2.5. Gap in the literature

Though there are many literatures on
plastic waste management, there is still a
dearth of qualitative research on the policy
and developmental implications of rPET in
the Indian context. The paper will attempt
to fill this gap by providing a detailed
discussion oninterlinkage between
sustainable packaging, circular economy,
industrial innovation and the role of the
rPET compliance in the achievement of
Viksit Bharat 2047 and application of the
Sustainable Development Goals (SDGs) in
the framework of the wider sustainability
discussion.
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3. Objectives of the Study

e To analyse the regulatory and
institutional framework for rPET
adoption in India.

e To examine the evolution of plastic
waste management policies in
India.

e To examine how sustainable
packaging compliance influences
industrial innovation and
transformation in India.

e To explore the role of rPET-based
sustainable packaging in advancing
circular economy principles.

e To identify key challenges, policy
gaps, and future pathways.

4. Research Methodology

4.1. Research Design

The current research design is qualitative
research design with an exploratory and
interpretive orientation to investigate the
regulatory, sustainability, and
developmental aspects of the rPET
packaging compliance in India. The
subject of the research is policy centric and
conceptual, and therefore it is believed that
a qualitative research design would best
capture meanings, regulatory intent, and
thematic patterns entrenched in policy
documents and within the scholarly
discourse. The research does not attempt to
quantify the outcomes, but rather it is an
attempt to form a profound interpretation
of sustainability-oriented compliance in
the larger context of Viksit Bharat @2047
and Sustainable Development Goals
(SDGsS).

4.2.Collection of data
The research is completely based on
secondary sources of data derived through
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the authoritative and valid repositories,
hence reliability and validity. The key data
sources include:

e Documents dealing with
government policy and
notifications by the Ministry of
Environment, Forest and Climate
Change (MoEFCC)

e The publications of the Central
Pollution Control Board (CPCB)
and the Bureau of Indian Standards
(BIS) are reports and guidelines.

e NITI Aayog vision and strategy
documents associated with Viksit
Bharat -2047.

e Industrial reports like
Confederation of Indian Industry
(Cll) and Federation of Indian
Chambers of Commerce and
Industry (FICCI).

e The articles and the research papers
in academic journals, policy briefs,
and sustainability reports.

e Sources by international
organizations, including the United
Nations Development Programme
(UNDP), the United Nations
Environment Programme (UNEP),
and the Ellen  MacArthur
Foundation.

All these sources present a wholesome
picture of the development of regulations,
industry practices, and sustainability goals
related to rPET packaging.

4.3Data Analysis Technique

The research uses manual thematic
analysis in terms of the six-step model
suggested by Braun, V. & Clarke, V.
(2006). The approach is well known to
conduct qualitative policy and
sustainability research and is especially
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appropriate in case of a secondary-data
based research.
The following stages were involved in the
analytical process:

o Acquaintance  with the
information: Each of the
chosen documents was re-read
to receive a profound idea of
the policy narratives,
sustainability  discourse and
compliance mechanisms of the
rPET packaging.

o Generation of initial codes:
Coding of relevant parts of the
text was done manually
according to reappearing ideas
like  regulatory  evolution,
principles of a circular

economy, sustainability
objectives and innovation in the
industry.

° Searching for themes:The

similar codes were lumped into
larger conceptual groups that
portrayed policy, sustainability,
and development aspects.

° Reviewing themes: Initial
themes were discussed to get
internal coherence and
consistency to the research
objectives.

° Defining and naming

themes:The final themes were
well defined and marked so as
to give their conceptual nature.
° To come up with the
analytical narrative: In the
findings section, the themes
were interpreted and expressed
with references to both the
existing literature and policy
frameworks, connecting the
empirical insights with those.
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4.4 Analytical Framework

The thematic analysis was informed by a
combined analytical framework that
included four dimensions that are inter-
relational:

o Strategic association of rPET
adoption, Viksit Bharat @ 2047
mission and the Sustainable
Development Goals (SDGs)

o Policy evolution and the Plastic
Waste Management in India.

o Sustainable Packagingand the
concept of Circular Economy.

o Packaging Compliance in India

and the Industrial Innovations.

4.5 Reliability and credibility

The study utilized source triangulation in
order to increase credibility and
trustworthiness on the basis of evidence
available in the government documents,
academic literature, and industry reports.
The reliability and replicability of the
analysis are also enhanced by the fact that
the coding and theme-generation process is
transparent and systematic, and
documented.

4.6 Justification for the Methodology
Manual thematic analysis is appropriate in
the study due to the policy oriented and
conceptual nature of the research. Such a
method can be used to provide a deeper
interpretive engagement with regulatory
text and sustainability narratives as
compared to a strictly quantitative method.
The approach to the study, therefore,
tributes the purpose of the research to
study the compliance of rPET packaging
as a strategic element of the sustainability
and development agenda in India.
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5. Findings
Based on thematic analysis of secondary
data, it becomes clear that the compliance
with rPET packaging in India is
conditioned by a complex of
interdependent regulatory, sustainability,
and industrial transformation processes.
The analysis produced five key insights as
the policy intent, the principles of the
circular economy, and the focus on
innovation all come together under the
more extended plan of Viksit Bharat
@2047 and the Sustainable Development
Goals.

5.1. The enhancing of the Regulatory
Framework of rPET Adoption: The
results show that India has developed a
gradually developed regulatory framework
on plastic waste management especially
the Plastic Waste Management Rules
(2016) and its further amendments.
Extended Producer Responsibility (EPR)
has been introduced, which has redirected
the responsibility to municipal systems to
the producers and brand owners to provide
a regulatory base of the usage of rPET. But
there is a good policy goal but poor
implementation because of the
infrastructural weaknesses, less
segregation at source and regional
variation in recycling opportunities.

5.2. rPET Packaging as a Sustainability
Force Compliance Instrument: The
discussion indicates that the rPET
implementation in India is not quite
voluntary, but it is rather imposed by the
regulatory requirements and not by the
environmental programs. The mandate of
recycled minimum content has fostered
confidence in the market of rPET hence
encouraging the investments in collection
systems and recycling technology. This
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observation indicates that sustainability
within the Indian packaging industry is
becoming more institutionalized with
regulatory coercion as opposed to market
transitions.

5.3. rPET contribution to Circular
Economic Transition:The results show
that rPET packaging is a key element to
the operationalization of the principles of
the circular economy in India. Recycled
rPET is a promising material to become an
ingredient of the closed-loop recycling
model of a bottle-to-bottle, specifically in
FMCG and beverage segments. However,
circularity is still not complete because of
the weaknesses in recycling facilities and
their reliance on informal waste collection
systems.

54. Viksit Bharat @2047 and
Sustainable Development Goals:The
results indicate that there is a conceptual
fit  between the rPET packaging
compliance and the national development
vision of India. The use of rPET is
associated with the SDG 12 (Responsible
Consumption and Production), SDG 9
(Industry, Innovation and Infrastructure)
and SDG 13 (Climate Action) because
sustainable packaging initiatives would
facilitate the attainment of the goal of the
environmentally responsible growth of
India according to Viksit Bharat @2047
(resource efficiency, carbon emissions
reduction, and sustainable industrial
practices).

5.5. Sustainable Packaging Adherence as
a Force of Industrial Innovation:The last
conclusion points out that the compliance
with sustainable packaging has become an
impulse to the industrial innovation. The
pressure  of regulation has forced
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companies to repackage their products, use
clean technologies, and partner with
recycling and waste disposal businesses.
Nonetheless, the results of innovation are
unevaluated with large companies having
the first move in technology and the
MSMEs have the first involvement in the
incremental or shared innovations because
of limited resources.

6. Discussion

The results of the current study can be
added to the existing discussion on the
topic of sustainable packaging since they
show that the compliance with rPET
packaging in India can serve as a strategic
tool and not only the regulatory
requirement. The development of plastic
waste management policies represents an
intentional move towards the principles of
the circular economy, which is in line with
the global sustainability literature
highlighting the power of the regulatory
frameworks in supporting the shift in the
environmental contexts.

The fact that compliance-based rPET
implementation has led to the most is in
favour of the view that regulatory
requirements are especially effective in
developing economies where market-based
sustainability incentives are yet to be
developed. This observation is consistent
with the claim by (Porter and van der
Linde, 1995) that properly structured
environmental policies are able to enhance
innovation and productivity. Recycling
targets have been imposed through the
EPR obligations in the Indian context but
the recycled material demand has been
structured, enhancing the recycling
ecosystem.
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The discussion also supports the
contribution of rPET packaging to the
development of the principles of the
circular economy. Although literature will
consider rPET as one of the most
Recyclable plastics, this research takes the
discussion further by putting rPET in the
context of institutions and development in
India. The biased nature of circularity has
been observed in the findings undermines
the need for complementary investments in
the  waste  segregation,  recycling
infrastructure  and  formalisation  of
informal waste management systems.

Significantly, the research contextualizes
rPET compliance in Viksit Bharat @2047
framework, but it emphasizes the concept
of sustainability as a core component of
the Indian development policy. The
correlation with SDGs - especially SDGs
9, 12 and 13 - prove that national
sustainability efforts and the global
development agendas are complementary.
This helps to argue that the environmental
compliance mechanisms can also promote
economic growth, innovation, and climate
resilience.

Lastly, it is highlighted in the discussion
that sustainable packaging compliance is
one of the policy-driven innovation
mechanisms, which firms should consider
implementing cleaner technologies and
joint business approaches. Nonetheless,
the difference between large companies
and MSMEs implies that regulatory
compliance is not a sufficient measure.The
policy support, the financial incentives and
the shared infrastructure patterns are
important to ensure inclusive and scalable
adoption of the rPET packaging.
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All in all, the discussion verifies that the
compliance of rPET packaging holds a
critical role at the cross-section between
the environmentally governance, industrial
innovation, and national development, i.e.
a significant part of the sustainability
transition in India, as part of Viksit Bharat
@2047.

Conclusion and the Path Ahead
Conclusion

This paper explored the rPET packaging
compliance in India by using a thematic
analysis, which is a Qualitative Research,
utilizing secondary data and placed the
findings in the larger categories of Viksit
Bharat @2047 and the Sustainable
Development Goals. The results highlight
the fact that rPET packaging has no longer
been a waste-management tool, but is now
a strategic tool to develop circular
economy principles, sustainable industrial
development, and mindful patterns of
consumption. The regulatory framework in
India, specifically, the Plastic Waste
Management Rules and the Extended
Producer Responsibility systems have
served as the ultimate determinant of
sustainability in the packaging industry.
The paper concludes that regulatory-based
sustainability  transitions have been
effective in the emerging economies,
where market incentives on environmental
matters are still scanty. rPET uptake
reveals how the compliance-based
mechanisms may facilitate sustainability
goals and industrial innovation
simultaneously. The success of rPET as a
sustainability solution however depends on
infrastructural, institutional and
governance supplements. The
transformative  potential of  rPET
packaging in helping Viksit Bharat to
become Viksit Bharat @2047 could end up
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being only partially achieved, unless issues
of systemic challenges are also addressed.

Key Challenges Identified

Although progress has been made in
policy, the study finds that there are a
number of structural and operation
problems:

o Adequacy of Infrastructure:
Poor waste segregation,
insufficient capacity of
recycling and unequal
geographical location of
facilities complicates rPET
supply chains.

o Waste Collection Informality:
The use of informal waste
pickers has persisted and
influenced the traceability,
control of quality and
uniformity of rPET feedstock.

o Cost to MSMEs Compliance
Burden: Smaller
entrepreneurship businesses are
constrained by both monetary
and technological sources in
fulfilling  recycled content
requirements.

o The quality and the Safety
Issues: Low availability of
food grade rPET supply and the
certification  issues  doesn't
allow mass usage.

o Regional Disparities: A huge
difference in the
implementation on the state-
level dilutes consistency in
compliance.

7.3. Policy Gaps

This detailed review shows the serious gap
between the intention to implement and the
actual implementation of the regulations:




\4

° Not Adequate Monitoring
System: A week and ineffective
digital monitoring system of
EPR compliance decreases the
accountability  among  the
businesses.

° A Weak Incentive Policies:
Policies are  based on
compulsory rather than

voluntary sustainability
leadership can be an unintended
problem.

o Fragmented Institutional
Coordination: Redundant

roles of the regulatory bodies
create implementation
inefficiencies which are one of
the major issues right now.

° Inadequate MSME Support:
The current systems are not
well-developed to deal with the
limited capabilities of the
smaller businesses and as the
huge part of the MSME sector
are the Micro and the Small
enterprises thus it created a
barrier in support system.

o Absence  of  Consumers
Participation: A low level of
policy attention  regarding
consumer  awareness  and
participation undermines the
results of a circle as it is said
that lesser the participation
lesser the results.

7.4. Future Directions and Policy
implications

This study suggests the below given future
directions in order to completely utilize the
potential of rPET packaging as the base of
sustainable development:
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o Enhancing Recycling
Infrastructure: There should
be an attraction to have a
greater  recycling  capacity
through public- private
partnerships to enhance equity
within the region.

o Waste Systems formalisation:
It can increase efficiency and
social sustainability through
incorporating informal workers
in formal value chains.

o Balanced Regulatory Design:
Integrating the compliance
requirements with the fiscal
incentives,  subsidies  and
technology  assistance  will
enhance the rates of adoption.

o Directions related to MSMEs:
Increasing the recycling
facilities across India, easy
availability of the formal
finance and technical support
can be provided for the
inclusive compliance.

o Digital EPR Platforms: The
transparency and traceability
could be improved with the
help of technology-enabled
monitoring systems.

o Consumers Participation:
Consumers awareness
campaigns and environmental
performance certification can
reinstate the consumers side
sustainability.

In the future, rPET packaging can be used
as an example of sector-specific
sustainability transformations in India.
With good policies in place, institutional
coordination and encompassing industrial
policies, rPET can play an important role
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by

supporting the vision of the

environmentally responsible growth of
India based on Viksit Bharat @2047, and

the

realization of major global

sustainability commitments based on the

SDGs.
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