
 

From Production to Pollution: The Environmental 

Impact and Sustainability in the Cosmetic Industry 

Zhihanyue Liu* 

York House School, Vancouver BC V6J2V6, Canada 

*annieliuzhy08@gmail.com

Abstract. Cosmetic waste is an increasingly urgent environmental issue world-

wide, with millions of tons of packaging, microplastics, and expired products en-

tering landfills and waterways each year. Improper disposal practices, limited re-

cycling infrastructure, and the widespread use of non-biodegradable materials 

contribute significantly to pollution and harm various ecosystems. This paper in-

vestigates the environmental consequences of cosmetic waste, focusing on prod-

uct disposal, packaging waste, its damaging effects, and possible solutions. Key 

research questions include: 1) How and why does cosmetic waste contribute to 

environmental pollution, and what barriers hinder sustainable recycling and dis-

posal? 2) What strategies could mitigate cosmetic-related environmental harm 

across the supply chain? Methods include a review of existing scientific litera-

ture, studies on sustainable initiatives by cosmetic companies, and analyses of 

government and non-government organization reports on waste management 

practices. Potential solutions explored include innovations in sustainable pack-

aging, increased public education, corporate responsibility programs, and im-

proved regulatory frameworks. By identifying actionable strategies, the research 

aims to contribute to reducing the environmental footprint of the beauty industry. 

Keywords: Cosmetic Waste, Cosmetic Industry, Environmental Pollution, 

Plastic Disposal. 

1 Introduction 

The cosmetics industry has experienced rapid growth over the past decade, with the 

global market valued at $341.1 billion in 2020 and continuing to expand [1]. Along 

with its fast growth, the cosmetics industry has become one of the largest contributors 

to the 6.9 billion tons of plastic waste produced worldwide since 2015 [2]. Today, cos-

metics are considered more than just beauty products; they are tools for self-expression, 

individuality, and participation in cultural and social movements, especially with the 

rise of social media platforms like TikTok and Instagram. As consumer interest in cos-

metics and beauty trends continues to evolve, the demand for novel, inventive products, 

and the packaging they require is expected to grow.  

However, such rapid expansion comes with serious environmental consequences. 

With only 14% of plastic waste being collected for recycling and a mere 9% recycled,  
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the cosmetics industry faces significant challenges regarding waste management [3]. 
An estimated 120 billion units of packaging are generated annually by the cosmetics 
industry, much of which is not properly recycled and ends up in landfills [4]. The in-
dustry's reliance on single-use packaging and limited availability of refillable alterna-
tives further exacerbates the issue. Moreover, the proliferation of viral beauty trends 
and the increasing engagement of younger generations with cosmetics at earlier ages 
contribute to an even greater surge in product consumption. 

Given the scale of the cosmetics industry and its environmental footprint, addressing 
the problem of packaging waste is more crucial than ever. Understanding the environ-
mental costs associated with cosmetic production and packaging is essential for devel-
oping effective and sustainable solutions. Therefore, this paper will examine the envi-
ronmental impact of the cosmetics industry, from upstream to downstream, and the 
challenges of transitioning to more sustainable models. The following research ques-
tions will guide the discussion:  

1. How and why does the cosmetics industry contribute to environmental pollu-
tion, and what barriers hinder sustainable recycling and disposal?  

2. What strategies could mitigate cosmetic-related environmental harm across the 
supply chain? 

2 Cosmetics Industry’s Environmental Pollution 

The cosmetics industry significantly contributes to environmental pollution through its 
reliance on non-biodegradable packaging materials, unsustainable business practices, 
and consumer behavior. Materials like Acrylonitrile Butadiene Styrene (ABS) and Sty-
rene Acrylonitrile (SAN) are synthetic thermoplastics commonly utilized in cosmetic 
packaging due to their appealing physical and aesthetic properties, but their environ-
mental implications are increasingly concerning. Retailers' and corporate practices also 
fuel the growth of cosmetic waste, including the premature disposal of testers and over-
production of inventory. Additionally, excessive consumption and improper disposal 
habits further compound the industry’s environmental impact, as many cosmetic con-
tainers end up in landfills or release microplastics into ecosystems.  

2.1 ABS and SAN Packaging Materials 

ABS is a terpolymer composed of acrylonitrile, butadiene, and styrene, while SAN is a 
copolymer consisting of styrene and acrylonitrile. These materials are commonly used 
in the production of cosmetic containers such as lipstick tubes, compact cases, mascara 
applicators, cream jars, and lotion pumps. Their popularity is largely driven by their 
ability to mimic more expensive materials, such as glass or metal, while offering ad-
vantages such as lightweight, impact resistance, and chemical stability [5]. SAN is es-
pecially valued for its clarity and rigidity, making it ideal for transparent skincare pack-
aging, whereas ABS is used for glossy, colored packaging elements that must be dura-
ble and visually appealing [6].  
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Although ABS and SAN serve important functions in cosmetic packaging, their en-
vironmental implications are increasingly concerning. Both plastics are derived from 
petrochemicals, meaning they contribute to greenhouse gas emissions and rely on non-
renewable fossil fuel resources. More critically, these plastics are non-biodegradable 
and can persist in the environment for hundreds of years if improperly disposed of [7]. 
Unlike more commonly recycled plastics such as polyethylene terephthalate (PET) or 
high-density polyethylene (HDPE), ABS and SAN are not widely accepted in curbside 
recycling programs. Their complex chemical structures and inconsistent labeling make 
them difficult to sort and process at recycling facilities, resulting in most post-consumer 
ABS and SAN packaging ending up in landfills or incinerators. While incineration re-
duces visible waste, it releases toxic compounds like styrene gas and acrylonitrile, 
which pose hazards to human health and the environment [8]. 

In recent years, consumer demand for sustainable beauty products has prompted 
some companies to explore alternatives. Bioplastics, recycled PET, glass, and refillable 
packaging models have emerged as more environmentally responsible options. Never-
theless, the transition away from ABS and SAN has been slow due to their cost-effec-
tiveness, availability, and branding advantages [9]. Unless industry regulations change 
or new, scalable alternatives become mainstream, ABS and SAN are likely to continue 
dominating cosmetic packaging, greatly contributing to plastic pollution. 

2.2 Business Practices Contributions of Retailers and Beauty Brands 

Retailers' and corporate practices also fuel the growth of cosmetic waste. Major com-
panies like Sephora, which offer makeup testers for many products, face challenges of 
contamination and expiration of testers. These items are frequently discarded prema-
turely, adding to the industry's waste footprint. Additionally, overproduction and unsold 
inventory result in the disposal of 2% of cosmetic products annually, a statistic higher 
than waste generated by the fashion, pharmaceutical, food, and auto industries [10]. 
Many beauty brands prefer to discard excess inventory instead of offering it at dis-
counted prices, aiming to maintain the exclusivity and perceived value of company 
branding and their products. These practices result in millions of unused beauty items 
being sent to landfills each year. 

2.3 Consumer Behavior Contributions 

Excessive consumption also compounds environmental pollution, as a Consumer
Council survey found that 49% of users owned unopened skincare items over a year 
old, highlighting impulsive consumption habits [11]. As many consumers are unaware 
of proper disposal methods, and many cosmetic containers are made of mixed or non-
recyclable materials, microplastics from packaging can infiltrate waterways and soil as 
plastic tubes and containers degrade, a process that takes hundreds of years [9]. 

In addition to packaging issues, consumer behavior amplifies cosmetic waste.
Beauty consumers tend to discard 20–40% of partially used or expired beauty products, 
creating significant waste in both materials and resources [10]. This practice is often 
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driven by a lack of awareness about proper disposal methods. Furthermore, the influ-
ence of social media and beauty trends has intensified the issue. Consumers, particu-
larly those engaged with platforms like Instagram and TikTok, are frequently encour-
aged to buy new products through influencer recommendations, limited-edition 
launches, and viral beauty hauls. Approximately 57% of shoppers across all age groups 
report that social media impacts their purchasing decisions [12], creating a constant 
pressure to obtain the latest items, even when existing products are still usable. Subse-
quently, the culture of impulsive buying considerably exacerbates product overaccu-
mulation and waste. 

3 Waste Disposal Barriers 

The cosmetics industry faces significant challenges in waste disposal, primarily due to 
complex packaging materials, consumer behavior, and insufficient regulatory frame-
works. Cosmetic packaging waste, including mixed plastics like ABS and SAN, con-
tributes heavily to landfills and incineration, releasing toxic compounds and greenhouse 
gases. Additionally, multi-layered and composite materials, along with leftover product 
residue, complicate recycling efforts, as most facilities lack the capability to process 
them efficiently. Furthermore, the absence of standardized recycling policies and gov-
ernment incentives exacerbates the problem, leaving much of the industry’s waste un-
managed. 

3.1 Packaging, Colorants, Used Remainder, Other Materials 

The Cosmetic Packaging ABS and SAN Market was valued at USD 6.12 billion in 2024 
and is projected to reach USD 9.21 billion by 2033, indicating a compound annual 
growth rate (CAGR) of 5.2% from 2026 to 2033 [13]. The sheer volume of cosmetic 
packaging materials of ABS and SAN produced annually leads to large scale landfills 
and incineration, along with toxic compounds release, greenhouse gas, and public
health concerns. However, much of the cosmetics package waste consists of composite 
materials, or “mixed plastics,” which include ABS or SAN combined with other non-
recyclable substances, making separation and recycling hardly possible. Moreover, cos-
metic packaging often integrates colorants, coatings, or metallized finishes, especially 
among premium or luxury brands, which further diminish the recyclability of ABS and 
SAN components. Although these decorative additions enhance the product’s appeal, 
they actively hinder efforts to establish a circular packaging economy within the indus-
try. 

Many cosmetics are packaged in plastic bottles, jars, tubes, and multi-layered mate-
rials, many of which are not properly recycled. Single-use plastics and composite pack-
aging are commonly chosen for their convenience, cost-effectiveness, and ability to 
protect products [14]. However, these materials pose significant challenges for recy-
cling facilities due to their mixed compositions. Additionally, beauty products often 
include pumps, droppers, and applicators that are difficult to disassemble for recycling. 
As a result, over 95% of cosmetic packaging is discarded after use, with a substantial 
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portion never being recycled, leading to massive environmental waste [3]. A critical 
flaw in the industry's current packaging systems is evident in its prioritization of short-
term utility over long-term environmental sustainability. 

The disposal of cosmetics presents a serious environmental challenge due to their 
toxic ingredients. Substances like parabens, phthalates, and heavy metals, including 
lead, arsenic, and mercury, pose substantial risks to both human health and surrounding 
ecosystems [15]. Once washed off or thrown away, these pollutants infiltrate
wastewater systems unequipped to filter them, leading to soil and water contamination, 
disruption of aquatic life, bioaccumulation in food chains, and reduction in soil fertility 
[16]. 

3.2 Consumer Behavior and Lack of Knowledge for Cosmetics Waste 
Categorization and Recycling Process 

While consumers should play a critical role in properly disposing cosmetics waste, 
many lack sufficient knowledge about waste categorization and recycling procedures 
due to the complex composition of cosmetics products and their packaging. Such a 
knowledge gap greatly hinders consumers’ effective participation in sustainable waste 
management. 

The cosmetics industry faces a growing sustainability crisis, largely due to the intri-
cate nature of its packaging. Unlike standard consumer goods made from single mate-
rials like plastic or aluminum, most beauty products are encased in multi-layered, 
mixed-material containers that combine plastics with glass, metal, rubber, or mirrors. 
This complexity severely limits recyclability, for many facilities are not equipped to 
separate and process hybrid materials efficiently. For example, packaging such as pump 
bottles, sprayers, and airless jars may contain up to five different materials, including 
metal springs, plastic pumps, silicone seals, and glass, each requiring manual disassem-
bly prior to processing and recycling, a step most consumers and facilities neglect to 
address [17]. 

Even when individual components are made of recyclable materials such as PET or 
PP plastic, the combination of materials or presence of leftover product residue often 
renders them unrecyclable. Microplastics from personal care products, especially exfo-
liants and cleansers, add another layer of concern. Although many countries have im-
plemented bans on microbeads, microplastic fragments from packaging continue to de-
grade and infiltrate ecosystems [18]. These particles remain in soil and water, causing 
long-term harm to both wildlife and humans. Many consumers remain unaware that 
containers must be thoroughly cleaned before disposal. Failure to do so may lead to 
contamination in recycling streams, potentially disqualifying entire batches of materials 
from proper processing [10]. 

These complications regarding the recycling process are further intensified by the 
inclusion of small, non-recyclable components embedded in numerous cosmetic prod-
ucts. Items such as mirrors, magnets, and hinges are commonly found in lipstick tubes, 
compacts, palettes, and mascara cases, introducing additional challenges to recycling. 
These containers are typically composed of ABS or SAN and are not accepted in stand-
ard recycling programs due to their petrochemical origins [13]. 
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Consequently, up to 70% of cosmetic waste is never recycled, accumulating instead 
in landfills or the ocean, contributing to long-term environmental damage [10]. While 
some brands have introduced refillable systems and recycling programs, these initia-
tives face major obstacles. Consumer convenience, which is often prioritized, often out-
weighs sustainable choices, as some customers prefer to repurchase existing products 
rather than engage with refill or return programs. If meaningful change is to occur, the 
industry must invest in broader consumer education, accessible return systems, and 
standardized, recyclable packaging designs. 

3.3 Lack of Legislation, Government Policy, Support 

The current policy landscape of waste in the cosmetic industry is scattered and under-
developed, lacking a regulatory consensus to hold companies accountable and enforce 
industry-wide change. Very few cosmetic-specific policies exist at federal or interna-
tional levels in the United States, with environmental regulations frequently categoriz-
ing cosmetics under consumer goods. This effectively ignores cosmetics’ unique issues 
of chemical residue and packaging. In addition, existing policies like the Extended Pro-
ducer Responsibility (EPR), which is designed to transfer responsibility for products’ 
entire lifecycle, including the post-consumer stage, to producers [19], are not extended 
to cosmetic waste, as EPR initiatives are only implemented at the state level [36]. Mean-
while, according to the 2016 PAC NEXT quarterly EPR report, in Canada and the Eu-
ropean Union, EPR is only partially applicable to cosmetics, including only the pack-
aging but not the cosmetic product itself [20]. Combined with the lack of standardized 
packaging or labeling of ingredients, inconsistent regulations, and out-of-sync updates 
[21] hinder the efficacy of proper cosmetic disposal and recycling systems [22]. 

Also lacking are government subsidies allocated toward sustainable packaging. In 
North America, there are no federal programs that incentivize environmentally friendly 
cosmetic practices such as refill stations, the use of innovative materials, or even post-
consumer recycling. In addition, only very few subsidies are available for companies 
to adopt innovative and sustainable cosmetic packaging. Meanwhile, the EU’s adoption 
of the Packaging & Packaging Waste Regulation (PPWR) policy in December 2024 
has initiated efforts to reduce raw material use, enable economically viable recycling 
by 2030, incorporate recycled plastics in packaging, and align the packaging sector with 
climate neutrality to lower GHG emissions, water use, and the harms of packaging and 
packaging waste [23]. Nonetheless, the overall infrastructure of EU cosmetic waste 
regulations continues to favor large corporations over small brands, who are less
equipped to absorb high costs to invest in new packaging or registration fees for multi-
country packaging programs [24]. Subsequently, the need for continued reform and 
equitable federal and international policy design is required to ensure accessibility and 
fair participation for all brands in the industry. 
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4 Pioneers of Cosmetics Sustainable Solutions and Initiatives 

To combat cosmetic waste, efforts from both brands and consumers are essential. Many 
cosmetic companies are adopting more eco-friendly packaging solutions, such as refill-
able containers, biodegradable materials, and post-consumer recycled plastics. Brands 
like Kiehl’s and Fenty Beauty have introduced refillable compacts to reduce plastic 
waste [25]. Take-back and recycling programs, such as MAC's Back-to-M·A·C initia-
tive and Lush’s recycling efforts, encourage customers to return used packaging for 
responsible disposal. The success is evident: Sephora alone diverted 23.7 million 

current sustainable solutions and initiatives. 

 

pounds of product waste from landfills in 2022 [26]. Figure 1 is created to evaluate of 

Fig. 1. Evaluation of Current Sustainable Solutions and Initiatives 

In Figure 1, sustainable cosmetics initiatives are outlined across production, retail 
and disposal, though adoption remains limited. 

As shown in Figure 1, on the consumer level, individuals can reduce waste by choos-
ing refillable products, using items until they are finished, and properly disposing of 
expired items. Supporting companies that prioritize sustainability and ethical sourcing 
further drives positive change in the industry. While progress is being made, achieving 
a truly sustainable beauty industry will require fundamental transitions in both corpo-
rate responsibility and consumer behavior. 

Governments also play a vital role in regulating cosmetic waste and packaging. In 
Canada, companies are required to comply with federal Cosmetic Regulations, which 
mandate the disclosure of product ingredients and concentrations to Health Canada 
within ten days of first sale [27]. Provinces like British Columbia have enacted single-
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use plastic bans under the Single-Use and Plastic Waste Prevention Regulation, directly 
impacting packaging used in beauty products. Nationally, Canada is expanding Ex-
tended Producer Responsibility (EPR) programs, holding cosmetic producers account-
able for waste generated and incentivizing sustainable packaging design [28]. 

Lack of consumer education by brands is critical and urgent for lasting change. 
Brands like Love Beauty and Planet combine eco-conscious offerings with consumer 
engagement, helping customers reduce beauty waste and understand the importance of 
ingredient transparency [29]. Meanwhile, green beauty communities and platforms help 
consumers recognize greenwashing tactics and make informed choices about truly sus-
tainable brands [30]. 

A noticeable change toward minimalism is also gaining momentum, as consumers 
increasingly embrace simplified routines focused on fewer, higher-quality products. 
Refillable beauty options from brands including Charlotte Tilbury, Dior, and Hourglass 
cater to this growing demand and reduce environmental harm [31]. DIY cosmetics are 
also becoming more popular, giving consumers greater control over ingredients and 
packaging to minimize reliance on disposable materials [4]. 

Together, these solutions, policies, and lifestyle practices validate that sustainability 
in beauty is not a trend: it is an easily adopted and essential transformation propelled 
by collective responsibility and growing environmental awareness. 

5 Recommendations 

Achieving a truly sustainable cosmetics industry will require bold policy reforms, con-
tinuous innovation, and genuine commitment from both brands and consumers. The 
implementation of standardized recyclability labelling, the expansion of accessible col-
lection infrastructure, and the application of Extended Producer Responsibility (EPR) 
regulations to a broader range of cosmetic items exemplify how governments can
strengthen recycling systems. By enforcing stringent packaging standards and enhanc-
ing waste management infrastructure, policymakers can ensure that a greater share of 
beauty-related waste is responsibly processed. 

Scalable substitutes like mycelium-based packaging, biodegradable bioplastics, and 
fully dissolvable materials represent the future of sustainable packaging. Identifying 
solutions that are both economically viable and environmentally sound will require sus-
tained investment in research and development. By adopting closed-loop systems and 
cradle-to-cradle design, which guarantee that every component of a product is either 
reusable or safely reintegrated into the environment, brands could redefine industry 
standards and establish new norms. 

To mitigate the high levels of water consumption in cosmetic manufacturing, water-
efficient production, zero-packaging products, and waterless products must be at the 
forefront of beauty companies’ minds. As shown in L’Oréal’s 2020 Sustainability Re-
port, water recycling, closed-loop water systems, and harvesting rainwater can be effi-
cient solutions [32]. Furthermore, the complete elimination of packaging for products 
like soap, shampoo, and moisturizer bars serves to lower water consumption and im-
prove product quality. Examining Lush Cosmetics’ “Naked” product line, the removal 
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of packaging lowers the need for the high percentages of water typically found in di-
luted bottled products, resulting in a product that is self-preserving due to having no 
water [33]. Likewise, waterless beauty products crafted as concentrated bars for hair 
and skincare rid the dependence on packaging and chemical preservatives. As seen 
through companies like Seadrop Skincare, Susteau, and Ethique Beauty [34], their 
products can be longer-lasting, more effective, healthier for our skin and the environ-
ment, do not require recycling, and are travel-friendly compared to packaged products 
with high water content. By prioritizing water responsibility through formulations, 
packaging, and production methods, companies and the industry-at-large can reduce 
their water footprint, eliminate the need for complex recycling processes, and showcase 
a commitment to global water management. 

Without the widespread implementation of policies to address the gaps in sustainable 
practices, there is no legal or financial pressure to demand change toward an environ-
ment-first model in the cosmetic industry. Therefore, many companies continue to pri-
oritize branding and aesthetics over sustainability, preferring to drive up sales and brand 
exposure for more profit [35]. As such, the cosmetic industry will continue to engage 
in overproduction, use mixed plastics that cannot be properly recycled, and procrasti-
nate or even forego establishing take-back systems due to the absence of regulatory 
mandates and economic benefits. For companies that voluntarily engage in environ-
mental initiatives, there lies the risk of greenwashing tactics and inconsistency in in-
dustry standards [36], where companies may make bold claims, yet their output and 
statistics reflect otherwise. 

Clear and enforceable policies concerning cosmetic-specific regulations must be
made for systemic reform and a sense of shared responsibility in the cosmetic industry. 
At the moment, the most urgent regulations needed are threefold. They include: labels 
for mandatory recyclability, full disclosure and proper disposal of chemical residues, 
and limitations on non-recyclable composite packaging. In addition, tax incentives and 
subsidies must be established for the setup of take-back programs and the research and 
development of sustainable packaging that progresses toward the direction of biode-
gradable materials and options for refillable formats. Companies that produce cosmetic 
products in compliance with existing high-standard regulations like EPR or the EU’s 
new Packaging & Packaging Waste Regulation (PPWR) promoting a circular and com-
petitive economy for packaging waste [37] should be rewarded with incentives to en-
courage other companies to also adopt them across the industry. Furthermore, raising 
public awareness at each step is crucial. Therefore, government partnerships with re-
tailers, NGOs, and advocacy groups can help communicate messages about ongoing 
efforts and any updates. The overall focus in the cosmetic industry’s transition to sus-
tainability should be on national and international policy alignment to build long-lasting 
infrastructures that can be upheld or adapted for the future. For a fundamental and 
much-needed pivot toward an eco-friendly framework in the cosmetics sector [38], the 
integration of social and environmental impact alongside profit generation as a collec-
tive entity is essential. 
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6 Conclusion 

This paper is primarily written for policymakers, corporate leaders in the cosmetics 
industry, sustainability advocates, and environmentally conscious consumers. Addi-
tionally, it serves as a valuable resource for researchers and students in environmental 
science, public health, and business ethics. By examining the ecological impact of cos-
metics disposal, this paper provides critical insights to help the beauty industry recog-
nize its environmental footprint and explore waste-reduction strategies. 

Systematically coordinated strategies are necessary to address the complex and ex-
tensive challenge of cosmetic waste. Progress, however, must be rooted in corporate 
responsibility, not just alternative materials. To reduce their environmental impact,
companies must move beyond superficial green marketing and commit to transparent 
sustainability practices, including third-party certifications, public reports and disclo-
sures, and quantifiable long-term objectives. Companies can also influence consumer 
habits by incentivizing refills, promoting minimalist beauty routines, and educating 
customers on responsible usage and disposal. 

While innovations like refillable packaging and improved consumer awareness mark 
important progress, a long-term sustainable future necessitates ongoing education, reg-
ulatory enforcement, technological advancement, and ambitious leadership from indus-
try stakeholders. True transformation ultimately recognizes sustainability should no 
longer be optional, but the foundation of the cosmetics industry. Only then can the 
beauty sector evolve into one that values environmental integrity as much as economic 
success. 

Future research should further investigate the lifecycle of cosmetic packaging, par-
ticularly focusing on the biodegradability of common ingredients and the recyclability 
of materials. Governments and corporations must invest in stronger regulations, clearer 
labeling standards, and sustainable product innovations. Consumer education cam-
paigns and global collaboration will also be essential to transition the industry toward 
truly circular and environmentally responsible practices. 
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