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Abstract

The rise of fast fashion e-commerce, driven by consumer demand for
trendy, affordable and quickly produced clothing, has led to high return
rates, impacting customer satisfaction, profitability and sustainability.
This study iInvestigates the causes of 20% return rate of an online
retailer, aiming to reduce to 12-15% within one month using Lean Six
Sigma Techniques. Utilizing the DMAIC Cycle, the research combined
qualitative surveys and quantitative return data analysis. Root Cause
Analysis revealed that 75% of returns were due to quality and fit issues.
In response, clearer product descriptions, enhanced sizing guides, and
stricter supplier audits were implemented. As a result, return rates
decreased to 15%, enhancing customer satisfaction, boosting sales, and
achieving cost savings. The findings demonstrate that Lean Six Sigma
effectively reduces return rates and boosts customer satisfaction,
making it a valuable strategy for online retailers. Hypothesis testing
confirmed significant improvements in both customer satisfaction and
purchase frequency.

Introduction

The intersection of technology and the Internet of Things (loT) has
transformed industries, with the COVID-19 pandemic accelerating e-
commerce growth, especially in fast fashion [1]. Consumers
Increasingly turned to online shopping, but this rapid shift led to
significant challenges. In 2022, the fashion e-commerce sector faced
$218 billion in returns [2], raising concerns among retailers from 2% in
2022 to 49% in 2023 [3]. This trend highlights a critical problem that
necessitates immediate attention and solutions.

This research addresses a fast-fashion online store shipping to Puerto
Rico and the United States with 20% return rate. To tackle this issue,
the project aims to implement Lean Six Sigma techniques to reduce
return rates, streamline process, enhance product quality and provide
actionable insights benefiting the company and customers.

Background

The rise of smartphones and high-speed internet has significantly
boosted online shopping, accelerated by the COVID-19 pandemic,
pushing U.S. e-commerce trend to 27% by June 2020 [4]. Many
consumers, particularly younger ones, prefer online clothing shopping
for its convenience [5]. Social media plays a crucial role in marketing
and fueling fast fashion's rapid cycles and short lead times; for
Instance, Zara delivers in two weeks, Forever 21 six weeks and H&M
eight weeks [6], and Shein in ten days [7]. However, the fast fashion
sector faces high return rates, often ranging from 20% to 50% [8],
which negatively impacts profitability and sustainability. The fast
fashion model fosters a culture of disposability through frequent
purchasing and discarding. "Fast" denotes rapid production and the
short lifespan of lower-quality garments, often resulting in customer
dissatisfaction. Brands face the challenge of balancing speed, quality,
and sustainability. To address these issues, applying Lean Six Sigma,
particularly the DMAIC framework, has been effective. Studies [9]
[10] indicate that structured processes can significantly reduce defects
and return rates, enhancing quality and customer satisfaction while
promoting a sustainable business model through continuous
Improvement and waste reduction.

The fast-fashion online store is experiencing a 20% return rate, causing
customer dissatisfaction, threatening profitability and sustainability due
to unsellable returned products that contribute to landfill waste. This
research Is vital for improving product quality, lowering return rates,
and enhancing customer satisfaction, which are essential for staying
competitive in a fast-changing market.
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The research employed a DMAIC (Define, Measure, Analyze, Improve,
Control) Framework and utilized a mixed-methods approach
Integrating qualitative surveys and quantitative data analysis through
hypothesis testing and statistical methods.
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DEFINE PHASE

At the start of the study, the problem was identified with owner’s Input,
and parameters set in a Project Charter. To assess the Issue's severity
and significance for the store, the return rate since the online clothing
store launch in 2018 was evaluated, as shown In Figure 2, revealing an
Increasing 8%, with significant spikes following the pandemic. A
SIPOC diagram shown on Figure 3, was created to outline the
manufacturing to delivery process, clarifying the scope and identifying
Involved departments.
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Figure 2
Monthly Average Sales/Returns

Figure 3
SIPOC Diagram

MEASURE PHASE

To Investigate the causes of returns, a data collection plan was
established which involved reviewing online store records over the last
three months to look for patterns/trends and conducting VoC surveys to
measure 5 key metrics: return rate by category/type, return reasons,
product quality, customer satisfaction and cost per return. Feedback
was collected from the 100 customers who returned items to evaluate
satisfaction and reasons. A follow-up survey, was conducted with the
15 customers who cited damage/defects as their return reason to assess
material quality metrics. From this, an E-commerce Customer Journey
Process Flowchart was created to identify potential bottleneck.
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Figure 4
Return Rate by month/category/type
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Return Reasons

Figure 6
Product Quality

Figure 7
Customer Satisfaction

Figure 8
Cost per Return

ANALYZE PHASE
Findings show that returns, particularly for tops/shirts and

bottoms/jeans, are largely due to low quality and sizing (75% of
returns). Resulting in an average return rate of 20%, affecting CSAT,
with 35% reporting dissatisfaction. Customer feedback reveals that
70% suggest improvements in quality and sizing accuracy, indicating
an opportunity to enhance customer satisfaction and lower return rates.
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Summary of Findings
To better understand the root causes, analysis of survey and data using
fishbone and Pareto chart identified sizing issues as the leading cause
of 50% returns, suggesting it is the most impactful area for reduction.
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Root Cause Analysis: Pareto Chart
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Improvement implementation occurred from March 9 to April 9,
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Figure 13
Before/After Metrics, Statistical Analysis, Hypothesis Testing
Statistical analysis indicated a significant decrease in return rates at the
5% level, and revenue rose from $15,000 to $16,050.

The average before is lower than the average after, or purchases would
increase significantly.

Conclusions

The objectives of the project were successfully achieved. The key
factors contributing to high return rates were identified, primarily
linked to low product quality and sizing inaccuracies. By implementing
Lean Six Sigma (LSS) methodology, significant improvements were
made In quality and operational processes. The targeted strategies led
to a reduction in return rates from 20% to 13% within one month,
within the target range of 12-15%. This not only enhanced overall
customer satisfaction by ensuring that products met or exceeded
expectations regarding quality and fit but also resulted in cost savings
due to lower return-related expenses. Furthermore, hypothesis testing
confirmed notable increases in customer satisfaction and purchase
frequency, indicating a positive impact on sales performance as well.

Future Work

While the research yielded positive results, the one-month timeframe
limits its ability to capture long-term trends, and focusing solely on top
categories may overlook other factors influencing return rates, such as
production cycle, shipping process and inventory management. Future
research should investigate additional factors affecting return rates
beyond quality/sizing, and extend the duration of studies to better
understand long-term impacts on return rates and customer satisfaction.
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