2 \33
-’gfasnﬁ International Journal of Scientific Research in Engineering and Management (IJ]SREM)

w Volume: 09 Issue: 02 | Feb - 2025 SJIF Rating: 8.448 ISSN: 2582-3930

The Impact of Packaged Drinking Water on Consumer Health, Environment, and Market

Trends

Dr. Prasanth B, Natasha Gadal, K.Nishant, Naman Bohra, Manoj N, Nalisetty Vignesh Chaitanya

Abstract

The increasing global demand for packaged drinking water is driven by factors such as perceived safety,
convenience, and lifestyle preferences. While bottled water is often considered a reliable source of hydration,
there are significant concerns regarding its impact on consumer health, the environment, and market dynamics.
This report explores these three key dimensions, examining the potential risks associated with microplastic
contamination, chemical leaching from plastic packaging, and misleading marketing strategies. Additionally, the
environmental impact of plastic waste, carbon emissions, and resource depletion is analyzed. The study also
provides an overview of market trends, including consumer preferences, regulatory frameworks, and the
economic implications of the packaged water industry. Through a comprehensive literature review and data
analysis, this report aims to present a holistic view of the impact of packaged drinking water, highlighting the

need for sustainable alternatives and improved regulatory oversight.

Introduction

Packaged drinking water has become an integral part of modern lifestyles, particularly in urban areas where
concerns about tap water quality drive consumer choices. While many consumers associate bottled water with
purity and safety, scientific studies indicate that this perception is not always accurate. Beyond health
considerations, the environmental burden of plastic packaging and the economic implications of the industry also
warrant attention. This report investigates the broader impact of packaged drinking water, seeking to understand

its effects on health, the environment, and market structures.
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Literature Review
1. Consumer Health Implications

1.1 Microplastics and Chemical Contaminants

Several studies have identified the presence of microplastics in bottled water, raising concerns about long-term
health risks. Microplastic ingestion has been linked to potential endocrine disruption, digestive system issues,
and cardiovascular problems. Additionally, chemicals such as bisphenol A (BPA) and phthalates can leach from
plastic packaging into the water, posing additional health risks. Studies suggest that frequent consumption of

bottled water may contribute to cumulative chemical exposure, affecting metabolic and reproductive health.
1.2 Regulation and Quality Control

While government agencies such as the Bureau of Indian Standards (BIS) and the Food Safety and Standards
Authority of India (FSSAI) regulate bottled water in India, compliance varies. Some studies suggest that tap
water, when properly treated, can be of equal or even higher quality than certain brands of packaged drinking
water. A study by Mishra & Mohanty (2023) highlights that consumer trust in bottled water is largely influenced
by marketing and branding rather than empirical quality differences. Regulatory gaps also allow inconsistencies

in quality standards, leading to periodic contamination issues that go unnoticed by consumers.
2. Environmental Impact
2.1 Plastic Waste and Pollution

The global consumption of bottled water generates millions of tons of plastic waste annually, a significant portion
of which ends up in landfills or oceans. Recycling rates remain low due to inefficiencies in waste management
systems, further exacerbating the plastic pollution crisis. The study by Mishra & Mohanty (2023) emphasizes the
increasing ecological concerns associated with discarded PET bottles, which contribute to land and marine
pollution. The lack of robust recycling infrastructure in India further compounds this issue, leading to severe

environmental degradation.
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2.2 Carbon Footprint and Resource Depletion

The production of plastic bottles requires significant amounts of fossil fuels and water. Transportation and
refrigeration of bottled water contribute to greenhouse gas emissions, making it a less sustainable hydration option
compared to municipal tap water. A life cycle assessment of bottled water highlights that from production to

disposal, its carbon footprint is several times higher than that of tap water.
2.3 Impact on Water Resources

Water extraction for bottling can deplete local water sources, affecting communities and ecosystems. Over-
extraction in water-stressed regions raises ethical concerns about water equity and accessibility. Some reports
indicate that excessive groundwater extraction for commercial bottling has led to declining water tables in several
regions, exacerbating drought conditions.

3. Market Trends
3.1 Consumer Preferences and Perceptions

Market research indicates that branding and marketing play a crucial role in shaping consumer attitudes toward
bottled water. Consumers often equate bottled water with purity and health benefits, despite scientific evidence
suggesting that these perceptions may not always be justified. The research by Mishra & Mohanty (2023) reveals
that factors such as taste, brand trust, accessibility, and peer influence significantly impact purchasing decisions.
Moreover, aggressive marketing campaigns emphasizing ‘premium quality’ often sway consumer decisions

regardless of factual quality assessments.
3.2 Economic Disparities and Affordability

The cost of packaged drinking water is significantly higher than that of tap water, making it less accessible to
low-income populations. In some regions, dependency on bottled water creates financial burdens for households
that lack access to safe municipal water sources. This raises concerns about the commercialization of an essential

resource and the marginalization of economically weaker sections.
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3.3 Growth and Regulation in the Industry

The bottled water industry continues to expand, with multinational corporations and local players competing for
market share. However, regulatory policies and environmental advocacy are prompting shifts toward more
sustainable packaging and production practices. The increasing adoption of biodegradable bottles, glass

packaging, and refillable alternatives is a notable trend aimed at mitigating environmental damage.

Research Gap

Despite extensive research on the health, environmental, and economic implications of packaged drinking water,
there is a need for more comprehensive studies that integrate these dimensions. Additionally, region-specific
research, particularly in developing countries like India, is limited. Further investigation is needed to assess the
long-term health effects of microplastic consumption and to develop strategies for reducing plastic waste in the
bottled water industry. The study by Mishra & Mohanty (2023) underscores the need for research on consumer
education and policy interventions to shift reliance away from bottled water toward safer municipal supply

systems.
Methodology

Research Design

This study employs a mixed-method approach, combining qualitative and quantitative research. Qualitative data
is sourced from academic journals, industry reports, and regulatory documents, while quantitative data includes
statistical analyses of bottled water consumption patterns, environmental impacts, and consumer preferences.

Surveys and interviews provide real-world insights into consumer behavior.
Data Collection:

This study utilized six key visual data representations related to the bottled water industry, focusing on
environmental, health, and market aspects. The collected images included quantitative and comparative analyses
of chemical exposure risks, recycling rates, market trends, carbon footprint, plastic waste generation, and

microplastic contamination.
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1. Chemical Exposure Risk: Quantitative data on chemicals such as BPA, phthalates, and

microplastics in packaged water were collected, with risk scores measured on a scale from 0 to 100.

Health Risks from Chemicals in Packaged Water

80

75

70

65

60 =

Risk Score (0-100)

55

50

Phthalates Microplastics

2. Recycling Rates: Comparative data on the recycling rates of bottled water packaging versus other

materials (glass, metals, and various plastics) were gathered using bar charts.

Recycling Rate (%)
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3. Market Trends Growth: Market size data from 2018 to a projected 2024 were collected,
showcasing global market growth through a line graph.

Global Bottled Water Market Growth
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4, Carbon Footprint Analysis: Data on carbon emissions across the production, transportation, and

disposal stages of the bottled water supply chain were analyzed.
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5. Plastic Waste Generation: Regional data on plastic waste from bottled water consumption were

collected, highlighting North America and Asia as major contributors.

Plastic Waste from Bottled Water by Region
Rest of World
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6. Microplastic Contamination: Comparative data on microplastic contamination in bottled and tap

water were analyzed using bar graphs.

Microplastic Contamination in Water Samples

Microplastic Particles per Liter

Bottled Water Tap Water
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Data Analysis:

The collected data were analyzed using quantitative and comparative methods. Bar and line graphs facilitated the
identification of trends and disparities in chemical risks, recycling effectiveness, market growth, carbon
emissions, waste generation, and microplastic contamination. A risk assessment scale (0 to 100) was applied to

evaluate chemical exposure risks, and regional analyses helped identify key contributors to plastic waste.
Results:
The analysis revealed significant findings:

. Health Impacts:

Packaged water showed higher chemical exposure risks compared to tap water. Microplastics, BPA, and
phthalates were the primary contaminants identified, with risk scores ranging from moderate to high (40 to 80 on
the risk scale). Prolonged exposure to these chemicals through bottled water consumption could pose potential
health risks, particularly affecting endocrine and metabolic functions. The study suggests further research to

understand the long-term health impacts and establish safer consumption guidelines.
. Environmental Concerns:

The recycling rates of bottled water packaging were lower than those of glass and metal packaging. Despite
efforts to recycle, only a small fraction of plastic bottles were effectively processed, contributing significantly to
plastic pollution. High plastic waste generation was particularly noted in North America and Asia, emphasizing
the regional disparities in waste management practices. The study identified inefficiencies in the recycling supply

chain as a major barrier and advocated for improved infrastructure and stringent recycling policies.
. Market Dynamics:

The bottled water market exhibited strong growth from 2018, with a projected value of 250 billion USD by 2024.
Consumer preferences for convenience, perceived health benefits, and lifestyle changes were key growth drivers.
The market expansion was notably stronger in emerging economies, reflecting evolving consumption patterns

and increasing disposable incomes. Premium and flavoured bottled water segments showed promising growth
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potential, highlighting the industry's ability to adapt to diverse consumer demands despite environmental

criticisms.
. Carbon Footprint:

The production phase of bottled water was the largest contributor to its carbon footprint, followed by
transportation and disposal. The analysis revealed that the carbon emissions associated with bottled water
significantly exceeded those of tap water. Emission hotspots included plastic manufacturing processes, energy-
intensive bottling operations, and long-distance distribution networks. The findings stress the need for adopting

carbon reduction strategies such as sustainable packaging, optimized logistics, and promoting local water sources.
. Plastic Waste Contribution:

Bottled water consumption was identified as a significant source of plastic waste, primarily due to single-use
plastic bottles. North America and Asia emerged as leading contributors to this waste stream, highlighting
regional challenges in managing plastic waste effectively. The environmental impacts extended beyond landfills,
contributing to severe marine pollution that threatens aquatic ecosystems. The study emphasized the critical role
of waste management policies, consumer awareness, and the adoption of reusable and sustainable alternatives in

mitigating these ecological risks.
Conclusion

The packaged drinking water industry, while addressing modern consumer demands for convenience and
perceived safety, poses multifaceted challenges that necessitate critical evaluation. The study underscores
significant health risks associated with microplastic contamination and chemical leaching, highlighting the need
for stringent regulatory standards and enhanced quality control measures. The environmental ramifications,
including plastic waste, carbon emissions, and resource depletion, emphasize an urgent need for sustainable
packaging solutions and robust waste management infrastructure. Additionally, the market's economic disparities
reveal how dependence on bottled water can exacerbate inequalities, particularly in regions with limited access
to safe tap water. To achieve a balanced approach, stakeholders—including governments, industry leaders, and
consumers—must collaborate to promote sustainable alternatives, support municipal water system

improvements, and drive educational initiatives that reshape public perceptions. Ultimately, a transition toward

© 2025,1JSREM | www.ijsrem.com DOI: 10.55041/1JSREM41822 | Page 9


http://www.ijsrem.com/

e-Journal

2s \3;
@nm? International Journal of Scientific Research in Engineering and Management (IJ]SREM)
W Volume: 09 Issue: 02 | Feb - 2025 SJIF Rating: 8.448 ISSN: 2582-3930

eco-friendly practices and equitable water accessibility is essential to mitigate the adverse impacts of packaged

drinking water and foster a healthier, more sustainable future.
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