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Abstract

As the global economy and human population grow, the waste products of various
commodities increase, negatively impacting the environment. Governments worldwide are
framing extended producer responsibility (EPR) rules to make manufacturers pay for the waste
generated by their goods after they have been used by consumers. EPR is an obligation on
manufacturers to ensure environmentally sound management of their goods throughout their
product life cycle. Violating these rules may lead to penalties. Our study aims to understand
various factors by which manufacturers can comply with the EPR rules through the lens of
institutional theory and resource dependence theory. Institutional theory helps explore how
regulatory mandates and industry norms shape company responses to EPR, while resource
dependence theory analyses how interdependence between firms, their supply chain actors, and
technology can influence outcomes.

A literature review of 749 papers on EPR over a ten year period from 2012 onwards, helped
identify factors that could enable firms to comply with EPR regulations: (i) Policy and
legislation, (ii) Supply chain drivers of product design, remanufacturing capability, and reverse
flow process and partnerships, (iii) Use of digital technology and science, (iv) Consumer
behaviour, and (v) Business operating models. The review also showed that plastics were a
relatively under-researched commodity. Most of the plastic EPR rules are made for plastic
packaging used by major companies, especially in the consumer-packaged goods (CPG) supply
chains. Further, we found that optimisation and analytical modelling were more prevalent in
research than actual on-ground empirical or qualitative studies. Hence, our research
concentrates on how CPG firms respond to EPR mandates by focusing on compliance
strategies, enablers and barriers, and the role of partnerships and collaborations in fulfilling
these responsibilities, through qualitative general inquiry methods.

We first conduct a directed qualitative content analysis through document-based secondary
research in our study. We analyse the sustainability reports of 16 CPG companies listed on the
National Stock Exchange of India for two consecutive years (FY2022-23 and FY2023-24) to
understand the applicability of the identified factors to plastic packaging waste. The findings
indicate that policy and legislation, product design, science, reverse flow processes, and
partnerships are the factors that influence EPR implementation in companies.

To further our understanding, we conduct a qualitative general inquiry next, through semi-
structured interviews of industry practitioners in the CPG supply chain, followed by a thematic
analysis. A purposive sample helps us select 25 managers, after which saturation is achieved.
We identify nine distinct factors through thematic analysis (on Atlas.ti software) that may act
as enablers and barriers for EPR implementation in such firms. We develop relevant
propositions and propose a conceptual antecedents-decisions-outcomes (ADO) framework that
can guide both academicians and managers in implementing EPR. We also recommend a
mnemonic acronym — PROCTTERD - on the lines of DMAIC (of Six Sigma), which can act
as a helpful guide to managers implementing steps towards EPR.

Finally, we understand the interactions between the supply chain actors and how
coordination is achieved at an operational level through a four-entity game-theoretic model.
We model the decision of incorporating recycled materials in packaging, based on the quality
and availability of such material from a collector-recycler, and the ability of the supplier to
meet the quality specifications laid down by the manufacturer, in the backdrop of governmental
EPR norms. Two scenarios are identified, with the manufacturer-as-a-leader scenario



generating higher profits compared to the supplier-as-a-leader scenario. We examine various
options and boundary conditions, when availability becomes a constraint and when quality acts
as a limiting factor and draw conclusions for the manufacturer’s decision to relax quality
standards, reduce costs, manage the availability of recycled goods, and comply with
governmental regulations. We also recommend suggestions on how governmental incentives
can be studied to make collectors drive a higher quality of their produce.

In conclusion, this study bridges the gap in understanding EPR compliance by combining
qualitative primary and secondary data, game-theoretic interactions, and provides actionable
recommendations to lawmakers and practitioners alike.

Keywords: Extended producer responsibility (EPR), responsible production and
consumption (SDG12), plastic packaging, packaging waste, circularity, sustainability
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