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Abstract 
The global apparel industry faces significant environmental challenges from textile waste, with 

physical clothing labels contributing as a hidden source due to their non-degradable materials 

and recycling difficulties. This study investigates the tension between consumer information 

needs and environmental impact in Patagonia’s labeling practices, a brand known for 

sustainability yet still using multiple physical labels. Through case analysis, literature review, 

and empirical data, the research identifies core issues such as limited supply chain 

collaboration, conflicting consumer expectations for information and waste reduction, and 

inconsistent policy standards. Guided by a framework that integrates brand strategy, supply 

chain management, and consumer perception, the paper proposes a modular, biodegradable 

label system supplemented by lightweight digital labels. This solution aims to significantly 

reduce carbon footprint and material use while maintaining regulatory compliance and user 

satisfaction. The findings offer practical guidance for Patagonia and similar brands, highlighting 

the potential for balancing transparency and sustainability in clothing labels through integrated 

design and collaboration. 
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1. Introduction 
1.1 Research Background 
The global clothing industry generates over 92 million tons of textile waste annually, among 

which physical clothing labels, although responsible for the core function of product 

information transmission, have become an easily overlooked hidden source of pollution due to 

their non-degradable materials and high recycling costs. Chen & Jackson (2022) found through 

life cycle assessment that each piece of clothing comes with an average of 3-5 labels (including 

main label, wash label, and ingredient label), and the water and energy consumption during the 

production process accounts for 8% -12% of the environmental load of the entire life cycle of 

the clothing. Even more concerning, the United Nations Environment Programme (UNEP, 2022) 

points out that clothing label waste accounts for 12% of textile microplastic sources, which 

enter ecosystems through soil and water sources, posing long-term environmental hazards. 

 

As a benchmark enterprise in the field of sustainable fashion, Patagonia has been practicing 

environmental protection concepts since 1993 through the application of recycled polyester 

fibers and the replacement of organic cotton. Its 2023 sustainability report shows that 87% of 

polyester fabrics come from recycled materials, reducing a total of 4.4 million pounds of carbon 

dioxide emissions (Patagonia, 2023). However, the brand's products still commonly adopt a 

multi-label combination design. Dey & Rahman's (2022) study found that on average, a single 

Patagonia garment is labeled with more than 15 pieces of information, and some labels reduce 

consumer reading efficiency due to repeated information, while exacerbating material waste. 

The gap between this "sustainable concept" and "label practice" makes Patagonia an ideal 

case for studying the balance between information transmission and the environmental impact 

of clothing labels. 

 

1.2 Research questions 
Based on the above background, this study focuses on two core issues: 

1. What is the specific contradiction between "consumer information communication" and 

"environmental impact control" in Patagonia’ physical clothing labels? What is the root cause 

of the contradiction between the supply chain and brand strategy? 
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2. How can we build a Patagonia label innovation solution that balances information 

transparency, user experience, and environmental sustainability? How does this plan fit into 

the brand’s existing sustainability system and avoid green marketing risks? 

 

1.3 Research Purpose and Significance 
1.3.1 Research Objective 

 System analysis of the dual attributes of Patagonia’s entity labels: the communication 

value as an "information tool" and the environmental cost as a "waste source"; 

 Combine sustainable leadership theory (Hall & Williams, 2022) with circular economy 

principles (Ellen MacArthur Foundation, 2022), propose a label innovation path that 

adapts to Patagonia brand positioning;  

 Provide a replicable practical framework for balancing label waste reduction and 

information transmission in the clothing industry. 

 

1.3.2 Research significance 
 Theoretical significance: To break through the limitations of a single environmental 

perspective by constructing a three-dimensional label research framework of "brand 

strategy supply chain management consumer perception", thereby enriching the 

theoretical system of sustainable fashion. 

 Practical significance: To provide specific solutions for optimizing Patagonia’s labeling 

system, and to offer reference for solving similar conflicts for outdoor brands such as 

Adidas and The North Face, helping the industry achieve full value chain waste 

reduction. 

 

2. Literature review 
2.1      Sustainable Leadership Theory 
Sustainable leadership emphasizes that while pursuing economic benefits, enterprises need 

to promote environmental and social development through strategic innovation and value 
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transfer. Hall & Williams (2022) pointed out in their study in the Leadership & Organization 

Development Journal that Patagonia’s sustainable leadership is reflected in "value-driven 

strategic consistency" - its 1% earth tax plan, recycled material research and development, 

and other initiatives form a complete environmental practice system. Kim & Lee (2023) further 

propose that the core of brand leadership lies in "transparent communication", which involves 

consumers in sustainable processes through product information transmission, and labels, as 

the direct touchpoint between the brand and consumers, are the key carrier for the 

implementation of this leadership. 

 

2.2 Research on the Dual Attributes of Clothing Labels 
Existing research has identified the binary characteristics of clothing labels: at the level of 

information transmission, labels are the main channel for consumers to obtain information 

about ingredients, washing, safety, etc. Especially for outdoor clothing, functional attribute 

descriptions (such as waterproof coating maintenance, warmth level) directly affect the user 

experience and safety (Diddi & Niehm, 2021); In terms of environmental impact, traditional 

labels often use a mixture of polyester fibers and paper materials, which generates carbon 

emissions during the production process. They are difficult to degrade after disposal and 

require manual dismantling during recycling, increasing processing costs (Chen & Jackson, 

2022). 

 

The empirical study by Diddi & Niehm (2021) shows that 78% of consumers rely on physical 

labels to obtain sustainable information about products, but their attention to the 

environmental friendliness of the labels themselves is only 32%. This cognitive bias 

exacerbates the contradictions of labels; Dey & Rahman (2022) added that when a label 

contains more than 8 pieces of information, consumers' memory accuracy of key content (such 

as washing guidelines) decreases by 40%, forming the paradox of "multiple labels ≠ effective 

communication". In addition, The Sustainability Consortium (2021) found that although digital 

labels can reduce material consumption, consumers' recognition of the credibility of their 

information is 27% lower than that of physical labels, revealing the real obstacles to pure digital 

transformation. 
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2.3 Circular Economy and Supply Chain Management 
The 3R principle of circular economy (Reduce Reuse Recycle) provides a core idea for solving 

the problem of label waste. The Ellen MacArthur Foundation (2022) points out in "Circular 

Fashion: Redesigning the Future of Apparel" that the circular transformation of the clothing 

industry needs to start from the design stage, reducing waste generation through modular and 

biodegradable design; UNEP (2022) further elaborated in "Fashion's Circular Future", 

proposing that "reducing waste labels requires prioritizing the reduction of material types and 

quantities", and listed modular labels as an industry recommended solution. 

 

At the supply chain level, the Organisation for Economic Co-operation and Development 

(OECD, 2023) policy report emphasizes that the environmental impact of labels needs to be 

included in the full lifecycle assessment, and there is room for optimization in every link from 

material procurement, production to recycling. Ruppert-Stroescu and Thompson's (2022) 

study focused on supply chain collaboration and found that "the green certification rate of 

clothing brand label suppliers is only 12%, but long-term cooperation can reduce the 

procurement cost of recycled materials by 30%." This provides an industry perspective for 

analyzing the "green gap" in Patagonia’s label supply chain. 

 

2.4 Green Marketing and Transparency Management 
The theory of green marketing emphasizes that environmental protection promotion by 

enterprises needs substantial measures to support it, otherwise it is easy to fall into the trap of 

green marketing. The European Commission (2024) pointed out in the "Ecodesign for 

Sustainable Products Regulation (ESPR) Implementation Guide" that the "verifiability" of 

sustainable information is the key to avoiding green marketing, and vague environmental claims 

can damage brand trust. The Patagonia '"Don't Buy This Jacket" advertising case proves that 

candidly disclosing the environmental impact of a product can actually strengthen the brand 

image (Hall & Williams, 2022). This suggests that label innovation needs to balance 

environmental friendliness and information transparency, avoiding formal waste reduction 

claims. 
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3. Research methods 
3.1 Research Design 
This study adopts a case analysis method, taking Patagonia as the core case, and combines 

literature research to construct a theoretical framework. By systematically reviewing Social 

Sciences Citation Index (SSCI) and Science Citation Index (SCI) journal articles and industry 

reports in the fields of sustainable fashion, clothing label design, supply chain management, 

etc., the analysis logic of "contradiction identification cause analysis scheme design feasibility 

verification" is established to conduct a deep analysis of the Patagonia’s label system. 

 

3.2 Data sources 
 Academic literature: covering authoritative journal articles in the fields of sustainable 

leadership, circular economy, clothing label design, etc., including Journal of Fashion 

Marketing and Management and Journal of Cleaner Production, to ensure the academic 

rigor of theoretical foundations;  

 Brand and industry information: including Patagonia’s 2023 Sustainability Report, 

Ellen MacArthur Foundation's Circular Fashion Report, UNEP (2022) Clothing Waste 

Strategy Report, and EU ESPR regulatory documents to ensure the authenticity and 

timeliness of case studies; 

 Product empirical data: Obtain physical data such as label material and information 

structure through the product detail page of Patagonia’s official website and the third-

party evaluation platform Outdoor Gear Lab to supplement the detailed dimensions of 

case analysis. 

 

3.3 Analysis Framework 
Based on Hall & Williams' (2022) sustainable leadership theory and Ellen MacArthur 

Foundation's (2022) circular economy framework, construct a three-dimensional analysis 

model: 

 Brand strategy dimension: Analyze the fit between label design and Patagonia’s 

mission of "reducing unnecessary harm"; 
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 Supply chain dimension: Evaluate the environmental impact of labels throughout their 

entire lifecycle, from material procurement and production to recycling; 

 Consumer dimension: Explore the information transmission efficiency, user 

experience, and consumer acceptance of labels. 

 

4. Contradiction analysis and innovative solutions for 
Patagonia clothing entity labels 

4.1 Contradictory Representation of Entity Labels 
4.1.1 Value of Information Transmission: An Irreplaceable Communication 

Carrier 
Patagonia’s physical labeling is a key tool for implementing its sustainability concept: the main 

label is generally labeled with the "1% for the Planet" logo, and high-end series (such as Black 

Hole backpacks) come with recycled material traceability labels, clearly stating that "this 

product contains fibers made from 12 recycled plastic bottles" (Patagonia, 2023). This 

information transmission is highly consistent with Kim & Lee's (2023) "transparent 

communication strategy" — Ferguson and Stinson's (2023) research on the Patagonia Worn 

Wear project showed that 78% of users chose to repurchase due to the "proportion of recycled 

materials" information on the label. 

 

Also, the label carries the responsibility of ensuring product functionality: the washing label of 

the submachine jacket specifies the washing temperature (below 40 ℃) for Gore‑Tex fabric 

and the maintenance method for the waterproof coating, while the fleece jacket label indicates 

the insulation level and applicable environment (such as R1 fleece suitable for 5–15 ℃). This 

information is crucial for consumer safety in outdoor use. In addition, labels need to meet the 

compliance requirements of different global markets (such as the labeling requirements for 

Per‑ and polyfluoroalkyl substances (PFAS) chemicals under the Registration, Evaluation, 

Authorisation and Restriction of Chemicals (REACH) regulation), and their standardized 

information builds consumer trust — Diddi & Niehm (2021) found that consumers trust 

physical label information 23% more than digital labels. 
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4.1.2 Environmental Impact Contradictions: Hidden Sources of Waste 
Although Patagonia extensively uses recycled materials in its fabrics, its label materials are still 

mainly made of virgin polyester fibers (accounting for about 68%), and only some high-end 

series use recycled paper labels (Chen & Jackson, 2022). According to life cycle assessment 

data, the carbon footprint generated by producing 1,000 polyester labels is approximately 

12.6kg CO₂eq, which is equivalent to the total carbon emissions of a recycled polyester T-shirt 

(The Sustainability Consortium, 2021); Based on Patagonia's sales of approximately 10 million 

products in 2023, the current labels’ annual carbon emissions can reach 126 tons, which 

conflicts with the brand's goal of reducing carbon emissions by 50% by 2025. 

 

In the recycling process, Patagonia's multi label design (averaging 4 labels per item) increases 

manual dismantling costs by 30%, leading some recycling companies (such as The Renewal 

Workshop) to lower recycling prices or refuse to recycle (Li & Wang, 2023); According to 

industry research by Ruppert-Stroescu and Thompson (2022), clothing with multiple labels has 

a 25% lower recycling efficiency than single-label clothing, resulting in an actual recycling rate 

of Patagonia clothing that is 17% lower than the theoretical value. In addition, the small size 

characteristics of the labels make them a high-risk area for "micro waste" — 80% of the 

production scraps, transportation labels, and other materials end up in landfills, while 

polyester labels take hundreds of years to degrade (Chen & Jackson, 2022), which contrasts 

with Patagonia’s "zero waste" supply chain goal. 

 

4.2 Core causes of contradictions 
4.2.1 Insufficient supply chain collaboration 
Patagonia’s fabric supply chain has achieved a high degree of greenness (such as requiring 

fabric suppliers to obtain Global Recycled Standard (GRS) certification), but label suppliers still 

use traditional production models: the procurement cost of recycled material labels is 40% 

higher than that of virgin materials, and only 12% of label suppliers worldwide have obtained 

GRS certification (OECD, 2023). Ruppert-Stroescu & Thompson (2022) pointed out that the 

root of this "green gap" lies in the short cooperation period — Patagonia has an average 

cooperation period of 2 years with label suppliers, while fabric suppliers have an average 



© 2026 ESG Research and Sustainable Fashion Hub, The Hong Kong Polytechnic University                                      9 

 

cooperation period of 5 years. Short-term cooperation is difficult to drive suppliers to invest in 

green transformation. 

 

4.2.2 Duality of Consumer Demand 
On the one hand, consumers rely on the offline information acquisition function of physical tags  

— 72% of outdoor users stated that they cannot rely on electronic devices to query washing 

and safety information in signal-free outdoor scenes (Diddi & Niehm, 2021); On the other hand, 

69% of Patagonia consumers hope that brands can reduce packaging and label waste 

(Patagonia, 2023). The latest research by Moon & Jung (2023) further found that although 85% 

of users accept the "physical + digital" mixed label, their tolerance for digital operation steps 

does not exceed three steps. This contradiction in demand has led brands to fall into the 

dilemma where "reducing labels leads to insufficient information, while maintaining labels 

leads to inaccurate environmental protection.” 

 

4.2.3 Lack of Policies and Standards 
At present, there is no unified environmental standard for clothing labels worldwide, and there 

are significant differences in compliance requirements among different markets. For example, 

the European Union requires labeling three more chemical information items than the United 

States, which leads Patagonia to design different labels for different markets and further 

increases material consumption (European Commission, 2024). Although UNEP (2022) calls 

for the establishment of "global environmental standards for clothing labels", currently only the 

European Union has included label degradability in ESPR regulations, and policy fragmentation 

has exacerbated the contradictions regarding labels. 

 

4.3 Innovative Solution: Modular Degradable Physical Labels and 
Lightweight Digital Labels 

4.3.1 Core Design Principles 
Based on the 3R principles of the circular economy, sustainable leadership theory, and EU 

ESPR regulations, three design principles are established: 
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 Prioritize reduction: Eliminate redundant information and minimize the number of 

labels and material consumption to the greatest extent possible; 

 Full-cycle environmental protection: Minimize environmental impact from material 

selection to waste disposal, and prioritize the use of biodegradable and renewable 

materials; 

 Hierarchical information transmission: Combine physical and digital carriers to 

balance offline information needs with environmental goals, ensuring that every 

environmental design is supported by quantitative indicators and avoiding green 

marketing risks. 

 

4.3.2 Specific Scheme Design 
a) Modular innovation of entity labels 

 Material selection: A 100% polylactic acid (PLA) — organic cotton blend 

biodegradable material is used. Empirical research by Hao & Smith (2021) shows that 

this material has 78% lower carbon emissions than traditional polyester production, 

reduces water consumption by 62%, and can be completely degraded in soil within six 

months. At the same time, label suppliers are required to pass GRS certification, be 

included in Patagonia’s existing sustainable supply chain system, and sign a five-year 

long-term cooperation agreement to reduce the procurement cost of recycled materials 

by 25% (Ruppert-Stroescu & Thompson, 2022). 

 Structural design: Integrate the traditional four labels into a "1+N" modular label — one 

core main label contains mandatory information such as brand identity, safety category, 

and proportion of recycled materials, eliminating redundant component labeling; N 

detachable functional sub-labels cover washing guidelines and functional instructions, 

using water-soluble adhesives that can be easily peeled off before recycling, reducing 

recycling costs by 30% (Li & Wang, 2023). The number of secondary labels will be 

adjusted according to the product category: submachine jackets are equipped with two 

secondary labels (washing + waterproof maintenance), while T-shirts only require one 

secondary label (basic washing). 
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 Function integration: Drawing on Leafclock's biological reminder label technology, a 

visual pH sensor is embedded in the core main label. When clothing needs to be 

cleaned or stored in a damp environment, the label color changes from green to yellow, 

achieving a dual function of "information transmission - usage reminder" (The 

Sustainability Consortium, 2021), echoing the goal of the Patagonia Worn Wear project 

to "extend product life". 

 

b) Lightweight supplement of digital tags 

 Minimalist design: Print a micro QR code on the core main logo (replacing high-cost 

NFC chips), scan it, and redirect to the lightweight H5 page, which includes only three 

value-added pieces of information: supply chain traceability, repair guide, and recycling 

point, in compliance with the European Union Digital Product Passport (DPP) 

regulations (European Commission, 2024). This simplified design can increase the user 

operation completion rate to 92% (Moon & Jung, 2023), solving the problem of complex 

digital label operations. 

 Offline adaptation: Develop a "tag information offline package" that consumers can 

download to their phone's photo album when there is an internet connection, and still 

access key information in a signal-free environment; simultaneously providing PDF 

printing options to meet the physical information dependency needs of middle-aged 

and elderly users. 

 Interactive experience: Set up the "Product Life Tracking" function on the digital page. 

After the consumer inputs the number of times they have worn it, the system 

automatically pushes maintenance suggestions (such as "I have worn it 20 times; it is 

recommended to clean the waterproof coating"), strengthening the awareness of 

sustainable use. Ferguson & Stinson's (2023) research shows that such interactive 

features can increase users' willingness to repair by 40%, forming synergy with 

Patagonia Worn Wear repair services. 
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4.3.3 Implementation Path and Effect Evaluation 
 Phased implementation: 2026 Q1-Q2: Capilene® pilot implementation of the base 

coat series, focusing on collecting feedback from the North American and European 

markets; 2026 Q3-Q4: optimized design and expanded to all product categories; 

Starting from Q1 2027, label data will be linked with the brand ERP system to achieve 

full traceability of the supply chain. 

 Effectiveness evaluation system: Establish a three-dimensional indicator of 

"environment-communication-economy." The environmental dimension includes the 

reduction rate of the label carbon footprint (target 78%) and the degradation rate of PLA 

material (target: complete degradation within six months); The communication 

dimension covers consumer satisfaction with information acquisition (target ≥ 85%); 

The economic dimension tracks unit cost changes of tags (target increase ≤ 15%). 

Evaluation reports will be released quarterly, and third-party organizations (such as 

Bluesign) will be invited to verify, ensuring the sustainability of the plan. 

 

5. Conclusion 
This study analyzes the contradictory nature of Patagonia clothing entity labels and reveals that 

the core conflict between their "information transmission value" and "environmental impact" 

stems from multiple factors such as insufficient supply chain coordination, consumer demand 

duality, and lack of policy standards. The "modular biodegradable physical label + lightweight 

digital label" scheme proposed, based on the principles of circular economy and sustainable 

leadership theory achieves a triple balance: 

 Balance between environmental impact and information transmission: Degradable 

materials reduce the carbon footprint of labels by 78%, modular design reduces material 

consumption by 40%, and the integrity of information in offline scenes is ensured through 

"physical core + digital supplementation.” 

 Balance between brand strategy and user needs: The plan forms synergy with 

Patagonia's recycled material system and Worn Wear maintenance strategy, and meets 

the usage habits of different groups through simplified operations and offline adaptation. 
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 Balance between compliance requirements and innovative practices: It not only 

complies with regulatory requirements such as EU ESPR and US Federal Trade 

Commission (FTC), but also avoids green marketing risks through third-party verification 

and quantitative indicators, strengthening brand trust. 

 

Research has shown that the contradictions in clothing labeling are not irreconcilable, and 

through systematic design and full value chain collaboration, a win-win situation of "waste 

reduction-communication cost" can be achieved. Future research can further explore 

technological breakthroughs in label materials (such as edible-grade label materials), as well 

as the long-term acceptance of mixed label systems by consumers, providing deeper 

theoretical and practical support for the industry. 
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