N,
A
IJARI

Article Info

International Journal of Advance Research and Innovation
Vol. 11(2), Apr-Jun 2023, pp. 71-80

Doi: 10.51976/ijari.1122311

www.gla.ac.in/journals/ijari

© 2023 JARI, GLA University

Received: 25 Mar 2023 | Revised Submission: 25 May 2023 | Accepted: 07 Jun 2023 | Available Online: 15 Jun 2023

Optimizing the Fashion Startup Supply Chain: A Comprehensive
Analysis and Actionable Insights
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ABSTRACT

This project delves into the problematic dynamics of deliver chain management inside the dynamic style and
splendour industry, acknowledging the enterprise's transformative shifts driven by way of globalization,
digitalization, and heightened client expectancies. Focusing specifically on challenges faced by startups in this
sector, the study underscores the pivotal role of an optimized supply chain in ensuring their success and
sustainability. The study unfolds key findings illuminating various aspects such as product overall performance,
consumer demographics, operational performance, and delivery dynamics. Notably, the studies demanding
situations traditional assumptions through revealing a nuanced courting between manufacturing lead time and
charges, prompting a reconsideration of value-effectiveness strategies. The implications of higher disorder rates
also are mentioned, emphasizing the essential need for strong best control measures. Strategic
recommendations emanating from the study encompass targeted enhancements in production techniques, first-
class control protocols, provider choice standards, and logistics techniques. These recommendations are
tailored to empower startups in the fashion and beauty sector to attain operational efficiencies, cost financial
savings, and heightened consumer delight. Despite precious insights, the studies recognize certain boundaries,
inclusive of capability gaps inside the dataset's scope and a confined timeframe. Future studies instructions are
recommended to discover the effect of external elements and to comprise customer remarks for a greater
holistic information.

Keywords: Supply chain management, Operational Optimization, Supply Chain Sustainability, Technological
Integration..

1.0 Introduction

The fashion and splendor industry stands as a
dynamic and ever-evolving landscape, marked by its
incessant pursuit of traits, converting purchaser
options, and extreme competition. Within this vibrant
quarter, startups face a unique set of demanding
situations that call for revolutionary and adaptive
tactics, especially within the realm of supply chain
management. As the lifeline connecting uncooked
materials to end purchasers, an optimized delivery
chain is vital for the fulfillment and sustainability of
fashion and splendor startups.

2.0 Industry Overview

In recent years, the style and beauty industry has
witnessed a transformative shift, pushed by elements
such as globalization, digitalization, and heightened
consumer expectations. The rise of e-trade, coupled
with the advent of social media, has redefined how
clients interact with brands, accelerating the tempo of
trade in the industry. Startups, with their agility and
capacity for innovation, have emerged as key players
in this panorama, challenging conventional
commercial enterprise fashions and pushing the
bounds of creativity.
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The volatile nature of fashion developments and
the growing call for customized products present
possibilities and demanding situations for startups.
On one hand, startups can hastily respond to rising
tendencies, captivate areas of interest markets, and
disrupt mounted players. On the opposite hand, the
strain to minimize time-to-market and operational
costs, coupled with the need for sustainable and
moral practices, calls for startups to navigate a
complicated net of decisions in their supply chain
techniques.

3.0 Significance of Supply Chain Management

The supply chain, regularly appearing as the
backbone of any industry, holds unique significance
within the context of style and beauty startups. These
startups  function in an environment where
achievement hinges not only on creating suitable
products but also on turning in them to consumers at
the proper time, location, and cost. The supply chain
is not merely a logistical method; it is a strategic
enabler that can both propel a startup to achievement
or obstruct its boom.

A properly optimized delivery chain inside the
style and beauty area goes past the traditional notions
of procurement, manufacturing, and distribution. It
encompasses the whole lifecycle of a product, from
concept to transport, integrating elements of design,
manufacturing, advertising, and logistics. In this
tricky internet of operations, startups should tread
cautiously, balancing the need for pace and
flexibility with the necessity of price effectiveness
and sustainability.

Understanding the intricacies of supply chain-
demanding situations within the style and beauty
sector is fundamental to devising effective
techniques. One of the foremost challenges lies
within the inherently unpredictable nature of patron
alternatives. Rapid shifts in fashion developments
and beauty standards call for a delivery chain that
may quickly adapt to those changes, ensuring that
products reach the marketplace at the peak of their
desirability.

Moreover, startups often grapple with the
delicate balance between call for and supply.
Overestimating calls can cause extra stock, tying up
capital and storage space. Underestimating demand,
alternatively, can bring about stockouts, overlooked
income possibilities, and harm to the emblem's

popularity. The venture is not always the handiest to
accurately forecast calls however also responds
rapidly to deviations from those forecasts.
Sustainability has emerged as a crucial issue in the
fashion and splendor enterprise, pushed by using
growing purchaser recognition and regulatory
scrutiny. Startups are under pressure to undertake
green practices, moral sourcing, and transparent
supply chain techniques.

Achieving sustainability, however, ought to be
accomplished without compromising on price
efficiency and agility. In addressing these demanding
situations, the era emerges as a powerful best friend
for startups within the fashion and splendor quarter.
The adoption of advanced analytics, artificial
intelligence (Al), and device studying (ML) has the
capacity to revolutionize supply chain management.
These technologies offer the functionality to analyze
big datasets, expect client conduct, optimize stock
degrees, and enhance overall operational
performance.

The use of information-pushed insights can
empower startups to make knowledgeable decisions,
from choosing providers and determining production
portions to optimizing distribution routes. Real-time
visibility into the complete delivery chain permits
proactive hassle-solving, minimizing disruptions and
enhancing responsiveness to marketplace dynamics.

4.0 Objective

The primary objective of this research project is
to conduct a comprehensive analysis of the supply
chain within the context of a fashion and beauty
startup. The research aims to derive actionable
insights and practical recommendations by
leveraging a detailed dataset comprising information
on product details, pricing, availability, sales,
manufacturing, shipping, and costs. Specifically, the
project seeks to achieve the following objectives.

4.1 Sales analysis

e Analyze the number of products sold and
revenue generated over time to understand sales
performance.

e Identify customer demographics to determine
key consumer groups and their purchasing
behavior.

e Track product availability and stock levels to
ensure optimal inventory management.
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4.2 Operational analysis

e Analyze lead times, order quantities, and
production volumes to optimize inventory
management and reduce stockouts.

e Track manufacturing lead times and costs to
identify areas for improvement and cost savings.

e Monitor inspection results and defect rates to
enhance manufacturing processes and product
quality.

4.3 Operational analysis

e Analyze costs, transportation modes, and routes
to optimize logistics and reduce shipping costs.

e Monitor shipping times, carriers, and
transportation modes to ensure timely product
delivery.

e  Track shipping costs associated with carriers and
revenue generated to identify areas for cost
savings.

5.0 Literature Review

To Navigating the complicated panorama of
delivery chain optimization for greater profitability
involves a multifaceted exploration of foundational
theories and practical applications. Christopher's
(1992) and Chopra and Meindl's (2007) paintings on
call for forecasting and distribution channel layout
units the degree for an extra profound dive into
operational excellence inside supply chain dynamics.

The integration of transformative technology, as
highlighted by Lee and Billington (1992) and
Gunasekaran et al. (2001), reshapes traditional
paradigms. In our case study, we look at the tangible
implementation of statistics analytics and synthetic
intelligence, imparting no longer simply efficiency
but novel pathways for progressed calls for
forecasting, streamlined inventory control, and
statistics-driven selection aid.

A pivotal shift in the direction of a purchaser-
centric delivery chain, recommended by way of
Mentzer et al. (2001), gains importance as consumer
possibilities evolve. Our case looks at how consumer
demographics, possibilities, and buying conduct end
up integral additives informing delivery chain
operations, leading to heightened client satisfaction
and ultimately, improved profitability.

The collaborative technique throughout the
delivery chain, promoted by way of Lambert et al.
(1998) and Croom et al. (2000), emerges as an

ordinary subject. Delving into the case have a look at
reveals collaborative techniques with suppliers,
manufacturers, and vendors, mitigating dangers,
decreasing charges, and streamlining processes for
extra efficiency.

Challenges  inherent in  deliver  chain
optimization, as delineated by Simchi-Levi et al.
(2003) and Monczka et al. (2015), shape an essential
backdrop. Our case looks at serves as a realistic
guide, illustrating how the Fashion and Beauty
startup navigates and overcomes those demanding
situations, contributing to resilience techniques for
sustainable operations.

The highlight on sustainability inside the fashion
delivery chain, underscored by way of Seuring and
Muller (2008) and Sarkis (2012), activates an
exploration of environmentally conscious selections.
The case observes actively integrates those concepts,
aligning with social duty goals while ensuring
lengthy-term profitability.

Expanding the assessment to encompass sales
analysis, the contributions of Anderson et al. (1997)
introduce  consumer  segmentation,  aligning
seamlessly with the patron-centric technique
championed by Mentzer et al. (2001). Within the
case study, we witness the startup leveraging

customer demographics to tailor advertising
strategies,  strategically  influencing  income
performance.

Operational insights, as provided by Monczka et
al. (2015) and Chopra and Meindl (2007), locate
further intensity with the addition of Tan et al.'s
(2018) Lean and Just-in-Time (JIT) principles. The
case examination unfolds as a sensible adventure,
illustrating how these strategies are tactically applied
within the specific operational landscape of the
Fashion and Beauty startup.

The meticulous considerations of transportation
and logistics performance, delivered by way of
Cooper et al. (1997) and Total Cost of Ownership
(TCO) concerns, resonate with the case observer's
evaluation of fees, transportation modes, and routes.
Quality-centered manufacturing techniques,
championed with the aid of Oakland (2003),
complement the case examination's scrutiny of
inspection results and defect quotes, imparting a
comprehensive view of ways nice assurance
practices intertwine with production for sustained
operational fulfillment.
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6.0 Methodology

6.1 Data collection

To perform an intensive delivery chain
evaluation on the Fashion and Beauty startup, a
complete dataset has been obtained. This dataset,
sourced meticulously from reliable channels,
encompasses vital information throughout the supply
chain,  alongside  sourcing, manufacturing,
transportation, inventory control, profits, and
customer demographics. Its 24 columns and 100
rows make it a treasured useful resource for our
assessment. The dataset is the result of diligent
efforts to compile great facts associated with the
Fashion and Beauty startup's delivery chain. It
originates from dependable sources intricately
associated with the business enterprise's day-to-day
operations, supplying a consultant photograph of the
business enterprise's annoying conditions and
opportunities.

6.2 Data cleaning and exploratory data analysis
(EDA)

To ensure the integrity of our evaluation, a
meticulous records-cleansing method is initiated.
This entails identifying and addressing any missing
values, outliers, or inconsistencies in the dataset.
Through preprocessing, we intend to create a refined
dataset that serves as a reliable foundation for
subsequent analysis, loose from statistics anomalies
that would skew our findings. Our approach to
Exploratory Data Analysis (EDA) involves making
use of Python libraries along with Seaborn,
Matplotlib, Pandas, and NumPy.

6.3 Sales analysis

In the sales evaluation phase, we employ
statistical and visualization tools to research the
range of products bought and sales generated over
time. Additionally, we utilize demographic
segmentation techniques to perceive key purchaser
corporations and recognize their shopping behavior.
The analysis extends to tracking product availability
and stock stages, ensuring alignment with patron
demand.

6.3.1 Product performance overview

The evaluation of the variety of merchandise
sold and revenue generated unveils compelling
insights. Skincare emerges because the frontrunner,

constituting 45% of the business, followed with the
aid of haircare at 29%, and cosmetics at 25%. A
visual representation via a pie chart vividly illustrates
the percentage of products bought through product

type.

Figure 1: Percent of Product Sold by Product
Type

cosmetics

haircare

25.50%
29.53%

44.97%

skincare

Additionally, a bar chart evaluating revenue
generated and the range of products bought with the
aid of product kind emphasizes the dominance of
skincare merchandise in revenue.

Figure 2: Revenue Generated vs Number of
Products Sold by Product Type

Revenue generated vs. Number of products sold by product type
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6.3.2 Customer demographics

Understanding purchaser demographics adds
some other layer to our analysis. Females dominate
the skincare and cosmetic product categories,
whereas adult males display an extra balanced
shopping pattern throughout haircare and cosmetics.
The unknown category well-known shows a better
number of purchases throughout all three product
kinds. A bar graph visualizes the client
demographics' impact on the number of products
sold, supplying insights into alternatives and trends.
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Figure 3: Customer Demographics vs No. of
Product sold by Product type

Customer Demographics vs No.of product sold by Product Type
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6.3.3 Stock levels and availability

Stock levels and availability shed light on the
operational efficiency of the supply chain. Skincare
products, with higher availability and decreased
inventory tiers, suggest a quick manufacturing and
transport system.

Figure 4: Stock Level Representation with
Respect to Product Type
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Product type

In  assessment, cosmetics and haircare
merchandise showcase higher stock stages and lower
availability, suggesting an extended lead time for
produ’ction. Visual illustration via bar charts
emphasizes the balance between stock stages and
availability across product classes.

Figure 5: Stock Levels and Availability of
Product Tye

Availability and Stock levels of Product Type
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Product type Stock levels Availability

0 cosmetics 1525 1332
1 haircare 1644 1471
2 skincare 1608 2037

6.4 Operational analysis

Operational evaluation delves into lead times,
order quantities, and production volumes. Through
statistical modeling, we optimize stock management,
aiming to reduce stockouts and extra inventory.

Manufacturing lead instances and prices are
scrutinized to become aware of areas for
improvement and  cost-saving  opportunities.

Monitoring inspection results and defect fees offers
insights into improving manufacturing processes and
ensuring product high-quality.

6.4.1 Lead time and production analysis

The operational evaluation unfolds critical
insights into lead times, order quantities, and
production volumes, key additives in optimizing
inventory management.

Figure 6: Output Representing Product Type with
Lead time, Order Quantities, Production Volumes

Product type Lead time Order quantities Production volumes
0 cosmetics 1354 51.65 479.27

1 haircare 18.71 43.53 586.97

2 skincare 18.00 52.48 609.15
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Skincare products, main in sales, showcase
longer lead times, higher order portions, and more
manufacturing volumes. This correlation suggests
that the recognition of skincare drives a higher call
for, necessitating greater extended lead instances for
adequate production. Haircare product, with an
extended lead time and increased production
volumes, likely contains specialized elements or
complex manufacturing techniques.

6.4.2 Manufacturing costs and lead time

The exploration into production lead time and
costs exhibit a nuanced dating. The bar chart
showcases varying manufacturing prices across
special lead times. Notably, the lowest costs
correspond to a lead time of 27, challenging the
traditional belief that shorter lead times yield cost
advantages. This prompts further investigation into
the elaborate factors influencing manufacturing
expenses past lead time, imparting precious insights
for value-saving techniques.

Figure 7: Manufacturing Lead Time vs
Manufacturing Cost

lead time and Cost

6.4.3 Inspection results and defect rates

The inspection outcomes, classified as Fail,
Pass, and Pending, offer a photograph of the
product's high quality. Across all product classes, the
illness fees are significantly excessive, with an
average price of approximately 2.28%. Skincare
merchandise, notwithstanding their recognition,
exhibits the very best disorder prices, signaling
capacity best challenges of their manufacturing. The
bar graph visualizes those disorder charges,
emphasizing the want for stringent manipulation
measures.

Figure 8: Inspection Results vs Defect Rates by
Prodct Type

Inspection results Vs Defect rates by Product type
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Figure 9: Python Output

data[ 'Defect rates'].mean()

2.27715799273%9611

data[ 'Defect rates'].max()

4.939255288620948

data[ 'Defect rates'].min()

9.01860756763108149

6.5 Shipping analysis

Shipping evaluation encompasses a detailed
examination of charges, transportation modes, and
routes. Through statistical models and visualization,
we optimize logistics to lessen transport fees.
Monitoring transport instances, vendors, and
transportation modes ensures well-timed shipping.
Analysis of shipping expenses related to specific
vendors and revenue-generated publications strategic
choices for value savings.

6.5.1 Shipping costs and revenue analysis

The evaluation of shipping prices among
exceptional vendors unveils insights critical for
optimizing logistics and reducing normal shipping
charges. Carrier B emerges as the most high-priced
and revenue-producing option, indicating a need for
cautious attention in balancing cost-effectiveness
with sales technology. The pie chart vividly
illustrates the distribution of shipping prices amongst
carriers, with Carrier B standing out as a substantial
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contributor. In numerical phrases, Carrier A incurs
shipping prices of $15591.54, Carrier B at $236.90,
and Carrier C at $162.38.

Figure 10: Cost Distribution by Shipping Cost
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Figure 11: Revenue Generated vs
Shipping Carriers
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6.5.2 Shipping times across carriers and modes

The analysis of shipping times throughout
exceptional companies and transportation modes
underscores Carrier B's superiority in terms of
efficiency and activating deliveries. In all four
transportation modes—Air, Rail, Road, and Sea—
Carrier B constantly outperforms its counterparts in
phrases of delivery times. In numerical phrases,
Carrier B showcases faster transport instances, with
Air at 4.21 days, Rail at 6.33 days, Road at 4.91
days, and Sea at 6.67 days.

Our in-depth evaluation of the Fashion and
Beauty startup's supply chain uncovers important
insights with tremendous implications for decision-
making and improvements. We explored lead
instances, order portions, and production volumes,

revealing the complex stability between call for and
production. Skincare, the pinnacle-promoting class,
has longer lead times and better manufacturing
volumes, reflecting its recognition. The courting
between manufacturing lead time and charges
demands the belief that shorter lead times continually
yield fee advantages. Inspection results highlight a
commonplace enterprise mission, with all product
classes facing better disorder prices, calling for
improved high-quality management. Examining
transport charges, carriers, modes, and routes offers
precious insights for logistics optimization. Despite
being dearer, Carrier B stands proud of efficiency
and timely deliveries in all transportation modes.

Figure 12: Shipping times vs Transportation
Modes and Shipping Carriers

Shipping times

7.0 Conclusions

These insights emphasize the want for a
balanced and strategic delivery chain approach.
While skin care merchandise leads in sales,
addressing their better illness prices and longer lead
instances requires centered upgrades in production
and nice manipulation. The shipping evaluation
shows a reconsideration of vendors, weighing the
exchange among prices and efficiency. Synthesizing
these findings results in actionable pointers, inclusive
of optimizing stock management, enforcing fee-
powerful production strategies, and making strategic
adjustments in logistics for a complete and
sustainable delivery chain transformation.

8.0 Discussion and Implications
The multifaceted insights gained from our

supply chain analysis of the Fashion and Beauty
startup endure substantial implications for strategic
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choice-making and operational improvements. The
nuanced dynamics revealed in lead times, order
quantities, and manufacturing volumes underscore
the complexity of assembly customers call for,
specifically in the pinnacle-selling skincare class.
The unexpected dating among manufacturing lead
time and fees demanding situations traditional
assumptions, prompting a reevaluation of cost-
effectiveness techniques. The pervasive assignment
of higher defect charges across all product categories
highlights the crucial need for a sturdy satisfactory
manipulation framework within the enterprise. As
skin care products lead in sales, addressing their
longer lead times and multiplied defect rates turn into
a strategic vital for maintaining patron pleasure. The
delivery analysis underscores the significance of
evaluating service choices, with Carrier B's
performance outweighing its higher charges.
Balancing cost issues with well-timed deliveries is
crucial for optimizing logistics and making sure of
customer pleasure.

These findings collectively endorse a holistic
and strategic method for supply chain control.
Recommendations consist of focused improvements
in manufacturing and high-quality management
methods, reconsideration of provider picks, and
strategic modifications in logistics to obtain a
comprehensive and sustainable delivery chain
transformation. Embracing these insights can result
in operational efficiencies, cost savings, and more
desirable purchaser reports.
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