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1. INTRODUCTION

Growing global concern about the environmental impact of plastic waste in the purified water industry, one of
the main generators of single-use plastic packaging, poses significant challenges for the adoption of sustainable
practices that reduce its negative impact on the environment (Arijeniwa et al. 2024; Dey et al. 2020; Liu, Nguyen,
and Ishimura 2021; Macheca et al. 2024). In Ecuador, the plastic packaging industry is positioned as one of the main
generators of single-use packaging. This problem highlights the need for innovative and effective solutions to
activate the circular economy, to seek to extend the life cycle through reduction strategies and reuse of materials
(Korhonen, Honkasalo, and Seppald 2017).

However, the effectiveness of these practices depends significantly on consumer participation, as consumers
play an important role in the circular economy of plastics to facilitate the adoption of sustainable practices (Ali et al.
2021; Gonella et al. 2024; Kolade et al. 2022). In this context, it is essential to understand the consumption patterns
of purified water in plastic containers among millennials in Guayaquil, as well as the factors that influence their
willingness to recycle within this demographic. It is crucial to analyze perceptions of the sustainability of the plastic
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packaging industry, given that this generation represents a key segment of responsible consumption and recycling
practices.

Throughout this article, the role of consumers in packaging recycling in the purified water industry will be
analyzed, highlighting the opportunities and challenges associated with raising public awareness, and the economic
incentives that can be generated in the public and private business spheres with the aim of transforming the waste
landscape in the country, moving towards a more equitable and sustainable model.

2. METHODOLOGY

This research used a methodology based on a review of scientific literature to analyze the role of consumers in
the purified water industry. To this end, exhaustive searches were conducted in scientific repositories such as
Google Scholar, Scopus, and Latindex, as well as publications indexed in open-access journals and scientific articles
relevant to the topic.

Publications were selected based on relevance, timeliness, and academic rigor, prioritizing those less than five
years old to ensure the validity of the data and approaches addressed. Some older references were also included due
to their relevance to the theoretical foundation of the study.

The sources consulted included studies on the circular economy, recycling incentives, and consumer behavior
in waste management in different contexts. In particular, authors such as (Lakhan 2024; Numata 2009; Zhou et al.
2019), who highlight the impact of economic incentives on recycling rates, and (Dufranc et al. 2024), who
emphasize the importance of education in raising awareness about recycling based on reports from international
organizations such as the United Nations Industrial Development Organization, which address recycling policies and
trends in Latin America.

To complement the theoretical analysis, surveys were conducted among Millennial consumers to understand
their habits and perceptions regarding container recycling in the purified water industry. A structured questionnaire
was designed to address Millennial consumption patterns, recycling disposition, and perceptions.

The sample consisted of young people aged 18 to 55 living in urban areas, who represent a key segment in the
adoption of sustainable practices and consumption of plastic packaging. This selection reflects the relevance of this
age group in consumption and recycling trends, allowing for the collection of representative information.

In this context, the research analyzes the synergy between citizen education and industry best practices in
environmental protection. These elements are essential for consumer participation, an aspect that forms the central
focus of the study’s discussion and conclusions.

3. DEVELOPMENT

The purified water industry has experienced exponential growth in recent decades, driven by consumer demand
for healthy lifestyles. However, this remarkable development has also generated significant environmental
challenges, particularly due to the accumulation of plastic waste derived from packaging used in the distribution of
certain products by industry. This increases the amount of plastic waste that represents a critical issue for global
environmental sustainability.

According to (Dufranc et al. 2024), consumer education plays a fundamental role in raising awareness about
packaging separation and cleaning, enabling them to participate in the recycling process. This challenge is
exacerbated in contexts where recycling infrastructure is limited or nonexistent, making it difficult for consumers to
participate in these practices.

In this context, it is crucial to improve the accessibility and efficiency of recycling facilities, in addition to
promoting awareness campaigns that highlight the individual and collective benefits of recycling in society to
mitigate environmental pollution and thus reduce the consumption of plastic waste, where the true protagonists are
consumers, industry and government. The authors, (Lakhan 2024; Numata 2009; Zhou et al. 2019) point out that:
"economic incentives and the introduction of deposit and return systems are effective tools to increase the recycling
rate" which represents a fundamental edge in the process, to achieve a sustainable model.

Therefore, (Khatami et al. 2022) highlights that consumer habits directly influence the generation of plastic
waste and, therefore, this is the success of recycling strategies. This argument emphasizes the need to educate and
raise awareness among consumers to ensure that packaging reaches recycling systems in adequate condition.

For example, (Marks, Miller, and Vassanadumrongdee 2023) identified that the lack of information on the
correct handling of plastic packaging limits recycling in most marginal and rural urban sectors due to the lack of
education and awareness to strengthen the circular economy.
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In Ecuador, the transition toward a circular economy focused on the management of single-use plastics has
gained relevance due to growing concern about the environmental impacts of this waste. Recent studies highlight
that the country faces crucial challenges related to the proper disposal and management of these materials, especially
in urban and rural areas where recycling infrastructure is insufficient. Furthermore, a lack of consumer awareness
about sustainable practices hinders the implementation of effective strategies to close the plastics lifecycle (Portilla-
Jiménez 2022).

For (Aragundi et al. 2023) point out in their research that Ecuador must develop indicators that measure
circularity in the production and consumption of plastics, while (Portilla-Jiménez 2022) analyzes the importance of
the regulatory framework to promote an effective transition towards a sustainable model in the sector. For their part,
(Valarezo Ulloa and Ruiz Virgen 2022) emphasizes the essential to mitigate the negative impacts of the
indiscriminate use of plastics and achieve an inclusive circular economy.

In this context, this research adopts a quantitative and descriptive approach, aiming to understand the
consumption patterns of purified water in plastic containers among millennials in the city of Guayaquil, a key
demographic group between 18 and 55 years of age. The sample was predominantly composed of women, who
accounted for 70% of the trend, highlighting this gender as an important influence on sustainable consumption. In
terms of age distribution, 48% of respondents were between 26 and 33 years old, 27% between 18 and 25 years old,
and 25% were over 34 years old, a population segment with high potential in the transition toward sustainable
circular economy models.

To achieve the stated objectives, a quantitative methodology based on structured surveys was used to
comprehensively analyze perceptions, attitudes, and behaviors related to the consumption of purified water and the
recycling of plastic containers. This methodology enabled the collection of preliminary information on behavioral
patterns, and the barriers consumers face when recycling, providing a representative view of the phenomenon
studied.

A probability sampling by zones was applied, specifically in the Kennedy and Urdesa neighborhoods,
residential areas that, according to data from the National Institute of Statistics and Censuses (INEC), concentrate a
high proportion of the millennial population in the city of Guayaquil. To determine the sample size, the finite
population sampling formula was applied, resulting in 384 surveys conducted among individuals from the target
population. This ensured a 5% margin of error and a 95% confidence level.

Furthermore, the importance of focusing research on Millennials lies in their influential role, both in terms of
consumption and the adoption of sustainable practices. As (Nguyen 2024) points out, the shift toward circular
economy models must begin with younger generations, who possess the knowledge and the will to influence current
systems. Millennials represent a key group in driving a more responsible consumption.

With the data collected through the surveys, the study proceeded to analyze the results, yielding several key
findings detailed below:

e Target Population: Adult men and women from the millennial segment living in the Kennedy and Urdesa
neighborhoods of Guayaquil.

¢ Research Tool: Quantitative technique using a Likert-scale survey.

* Research Objective: To identify drinking habits of purified water in plastic containers and their
predisposition toward sustainable alternatives.

One of the most relevant findings from the survey analysis indicates that 65% of respondents regularly
consume purified water in plastic containers (Fig. 1). This suggests a strong dependence on these products, possibly
linked to the perception that packaged water represents a healthier and more modern lifestyle.
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Figure 1. Purified water consumption patterns.

On the other hand, respondents identified factors that influence recycling. According to the survey, 40% cited a
lack of infrastructure as the main barrier, while 60% highlighted a lack of knowledge about proper recycling
practices due to interconnected problems: the lack of robust infrastructure and a lack of environmental education, as

shown in Figure 2.
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Figure 2. Recycling factors.

Figure 3 shows Millennials' perceptions of sustainability in the plastic packaging industry. The following

results are presented:

* Positive Perception (35%): Respondents have a favorable perception of the industry's sustainability.

e Neutral Perception (25%): A quarter of respondents are indifferent or balanced regarding the
sustainability of plastic packaging.

* Negative Perception (40%): Most responses reflect dissatisfaction and concern regarding the market in the
bottled water industry.

Millennials' Perception

u Positive Perception u Neutral Perception
u Negative Perception

Figure 3. Millennials' Perception.
The results obtained regarding the incentives considered most effective for encouraging plastic packaging

recycling are distributed as follows:
*  55% prefer financial incentives.
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* 20% consider improving recycling infrastructure to be a motivating factor to raise environmental
awareness.

*  25% believe that more education could raise environmental awareness to boost recycling.

These results are attributed to the fact that the population considers financial benefits to be more tangible
advantages that directly connect with personal interests, see Figure 4.

Recycling incentives

m Prefer financial incentives ® Recycling infrastructure

m More education

Figure 4. Recycling incentives.

Figure 5 shows that 42% of respondents prioritize the implementation of collection and recycling incentives
programs followed by 23% who support the implementation of partnerships with the government and communities
to promote recycling. Likewise, 21% support the use of recyclable or biodegradable materials, while only 14%
suggest reducing the use of plastics.

Reducing environmental impact.

Use recyclable or biodegradable
materials

programs
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Figure 5. Reducing environmental impact.

The research results highlight the fundamental role of consumers in recycling plastic packaging but also
demonstrate the need for close collaboration with industry, consumers, and public policy.

CONCLUSIONS
This study has demonstrated the fundamental role of consumers in recycling plastic packaging within the

purified water industry. The findings reflect a high dependence on plastic packaging, motivated by its practicality
and association with a healthy lifestyle.
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However, significant barriers have been identified that limit the adoption of sustainable practices, including
insufficient recycling infrastructure and a lack of consumer awareness of proper procedures. These limitations
highlight the need to involve citizen participation in plastic waste management.

Based on the findings of this study and in alignment with the proposals presented at the III International
Conference of Applied Industrial Engineering, the following public policy proposals and practical interventions are
put forward to strengthening the recycling system in the purified water industry. The actions should be promoted by
both the central government and decentralized autonomous governments (GADs), with the aim of advancing toward
a sustainable circular economy model:

* Mandatory selective collection in industry: Establish, through regulation, a mandatory system of
selective collection in industrial operations, especially in urban areas, prioritizing high consumption centers such as
universities, shopping malls, industrial zones, and residential neighborhoods.

e Structured environmental education: Include permanent environmental education programs in school
and university, coordinated by the Ministry of Education, the higher education council (CES), and the GADs, to
foster a culture of circular economy from an early age and among adults.

* Deposit and refund system: Create a national deposit and refund system for plastic containers could be
exchanged for basic goods or financial incentives, encouraging citizens participation in recycling.

* Geolocation based recycling system management by GAD’s: Design and implement a digital
geolocation systema in each canton that allows users to identify active recycling points and receive benefits such as
tax discounts for their participation.

*  Municipal app “ReciclaGYE”: As proposed by Cinthia Garcia, implement a mobile and web application
called ReciclaGYE, which maps active recycling points throughout Guayaquil. The system would reward users who
actively participate in recycling activities with benefits such as municipal tax discounts, coupons, or civic rewards.
This platform would serve as a citizen engagement tool to promote sustainable behaviors and improve the
traceability of recyclable materials.

To move toward a more efficient circular economy model, it is essential to design and implement
comprehensive strategies that strengthen environmental education to promote recycling and thus reduce the
environmental impact of plastic packaging, contributing to the creation of a society more committed to
sustainability.

In conclusion, consolidating a circular economy in the purified water industry requires a collaborative
approach involving the industry, regulatory bodies, and society to mitigate the negative effects of plastic use and
ensure a more sustainable production and consumption model.
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