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CHAPTER

Regulatory frameworks and
policies for polymer recycling

Eliana Diaz-Cruces' and Camilo Zamora-Ledezma® * *

lGrupo de Investigacion Derecho Equidad Gobernanza y Sostenibilidad para la Justicia Social (LEGOS), Facultad de
Ciencias Juridicas, Universidad a Distancia de Madrid (UDIMA), Madrid, Spain; 2Bioengineering & Regenerative
Medicine Research Group (Bio-ReM), Escuela de Ingenieria, Arquitectura y Diseno (EIAD), Universidad Alfonso X el
Sabio (UAX), Madrid, Spain; *Biomedical Research Unit (UIB-UAX), Universidad Alfonso X el Sabio (UAX), Madrid,
Spain; 4Green and Innovative Technologies for Food, Environment and Bioengineering Research Group (FEnBeT),
Faculty of Pharmacy and Nutrition, UCAM-Universidad Catélica San Antonio de Murcia, Murcia, Spain

1. Introduction

Plastic pollution has become one of the most persistent environmental challenges worldwide, with
millions of tons of plastic waste entering natural ecosystems each year (Williams and Rangel-Buitrago,
2022). This issue not only intimidates marine and terrestrial life but also poses serious risks to human
health and the stability of global food sequences (Rhodes, 2018). As a matter of fact, the extensive use
of single-use plastics, combined with insufficient recycling infrastructure and waste management
systems, has led to the accumulation of plastic fragments even in the most remote corners of the planet
(Bergmann et al., 2022). Thus, if current trends continue, the volume of plastic waste in the oceans
could surpass that of fish by 2050 (Schmaltz et al., 2020). In response to this issue, governments around
the world are implementing policies such as prohibitions on single-use plastics, requirements for
minimum recycled content in packaging, and extended producer responsibility schemes (Knoblauch
and Mederake, 2021). These regulatory measures are inspiring manufacturers to redesign products,
invest in new recycling technologies, and adopt principles of the circular economy (Bolger and Doyon,
2019). In this context, the European Union has set ambitious targets for plastic packaging recyclability
and recycled content. Also, international agreements like the Basel Convention are fostering greater
global cooperation in managing plastic waste (Ghosh et al., 2016). However, the success of these
regulations depends on three fundamental pillars: i.- effective enforcement, ii.- industry collaboration,
and iii.- public participation. Is very important to stress, that beyond those pillars, a strong regulatory
frameworks would be essential for driving the systemic changes needed to address the global challenge
of plastic waste and promote sustainable polymer recycling.
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