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UNIT-I

QUALITY CONTROL AND ITS STANDARDS
DEFINITION OF QUALITY CONTROL:

Quality control (QC) in garment manufacturing is the process of ensuring that garments
meet predetermined standards throughout the production process, from raw materials to
finished products. It involves inspecting raw materials, production processes, and finished
garments to detect defects and ensure they comply with specifications.

Scope of Quality Control:

The scope of quality control (QC) is broad and encompasses all aspects of a product or
service, from raw materials to the final customer. It involves ensuring that products and
services meet defined standards and requirements throughout their lifecycle.

1. Raw Materials and Ingredients: QC ensures that raw materials and ingredients used in
production are of the right quality, meeting specifications and safety requirements.

2. Production Processes: QC monitors and controls manufacturing processes to ensure they
are consistent and produce products of the desired quality.

3. Finished Products: QC inspects and tests finished products to verify that they meet quality
standards, specifications, and regulatory ‘requirements before they are released to
customers.

4. Packaging and Labeling: QC ensures that packaging and labeling are accurate, complete,
and meet relevant regulations.

5. Post-Production: QC may also involve ongoing monitoring of product performance,
customer feedback, and:compliance with regulations after the product is sold.

6. Services: In the service industry, QC focuses on ensuring that service delivery meets
specified standards, customer expectations, and relevant regulations.

7. Data Collection and Analysis: QC involves collecting and analyzing data to identify trends,
potential.issues, and opportunities for improvement.

8. Process Improvement: QC findings are often used to identify areas for process
improvement and to ensure that quality is maintained or enhanced.

9. Customer Satisfaction: Ultimately, QC aims to ensure customer satisfaction by providing
high-quality products and services.

ESTABLISHING MERCHANDISING STANDARDS:

Establishing merchandising standards in garments involves creating and enforcing guidelines
that ensure consistency in product presentation, quality, and customer experience. This
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includes standards for product selection, visual merchandising, pricing, and inventory
management.

1. Product Selection and Curation:
e Brand Alignment:
Ensuring product selections align with the brand's image and target audience.
e Trend Analysis:

Staying updated on market trends and consumer preferences to ensure relevant
product offerings.

e |nventory Management:
Maintaining appropriate inventory levels to avoid stock outs or overstocking.
2. Visual Merchandising and Store Layout:
e Attractive Displays:

Creating eye-catching and organized displays that-highlight key products and brand
messaging.

e Strategic Placement:
Positioning products strategically to maximize visibility and encourage sales.
e Brand Consistency:
Maintaining a uniform visual representation of the brand across all channels.
3. Pricing and Promotions:
e Strategic Pricing:
Developing pricing models that balance profit margins with competitive pricing.
e Promotional Strategies:

Implementing effective promotional plans to drive sales and increase customer
engagement.

4. Inventory Management and Demand Planning:
e Demand Forecasting: Accurately predicting demand to optimize inventory levels.

e Order Management: Managing orders efficiently to ensure timely deliveries and
avoid stockouts.

e Inventory Tracking: Using technology to track inventory and identify trends.
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5. Customer Experience:

Clear Signage:

Providing clear and informative signage to guide customers and highlight product
information.

Engaging Displays:

Creating displays that are informative, engaging, and appealing to the target
audience.

Intuitive Product Arrangement:

Arranging products in a way that is easy to navigate and encourages exploration.

6. Quality Control:

Fabric and Trim Quality: Ensuring that all materials meet quality standards.
Fit and Finish: Checking samples for fit, comfort, andoverall look before production.

Care Label Instructions: Providing clear and accurate care label instructions.

7. Legal and Regulatory Compliance:

Product Labeling: Adhering to all legalland regulatory guidelines for product labeling,
advertising, and safety.

Sustainability: Integrating sustainability practices into sourcing and production.

8. Documentation and Training:

Standard Operating Procedures: Documenting merchandising standards in a clear
and concise format.

Employee Training: Providing thorough training to ensure employees understand
and comply.with merchandising standards.
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ESTABLISHING RAW MATERIAL QUALITY CONTROL SPECIFICATIONS:

Establishing raw material quality control specifications in the garment industry is crucial to
ensure the final product meets desired standards for performance, aesthetics, and
durability. Here’s a comprehensive guide to-help you set up these specifications effectively:

1. IDENTIFY THE RAW MATERIALS INVOLVED

Common raw materials in garments:

Fabrics (woven, knit, non-woven)
Threads (sewing, embroidery)
Interlinings

Zippers, Buttons, Hooks
Labels;Tags

Elastic, Ribbons, Laces

Packaging materials

2. DEFINE SPECIFICATION PARAMETERS

Each type of raw material should have clear, measurable quality criteria. Below are some
standard parameters:

A. Fabric Specifications

Fiber composition (e.g., 100% cotton)
GSM (grams per square meter) / Weight
Color fastness (to wash, rub, light)
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Shrinkage (after washing or ironing)
Tear/Tensile strength

Fabric defects tolerance (e.g., 4-point system)
Width

Hand feel and appearance

Skewness and Bowing

B. Thread Specifications

Type (spun polyester, core-spun, cotton)
Tex size/Denier

Tensile strength

Color matching

Elongation at break

Abrasion resistance

C. Trims (Zippers, Buttons, etc.)

Material type (plastic, metal, resin)

Functionality test (smooth running, secure closure)
Color, size, shape

Attachment strength

Corrosion resistance (for metals)

D. Labels and Tags

Print clarity

Correct content (care instructions, branding)
Adhesion/Attachment durability

Wash durability

3. CREATE INCOMING QUALITY CONTROL (1QC) PROCEDURES

Develop SOPs (Standard Operating Procedures):

Sampling method (e.g., AQL standards)

Visual and functional inspection checklist

Use of testing equipment (e.g., GSM cutter, tensile tester)
Acceptance/rejection criteria

Documentation and reporting format

4. CONDUCT TESTING AND INSPECTION

Recommended tests:

Color fastness (ISO/AATCC standards)
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e Tensile strength (ASTM/ISO methods)

e Dimensional stability (shrinkage test)

e Seam slippage

e Surface inspection using a 4-point system for fabrics
e Zipper run test

e Button pull test

5. ESTABLISH ACCEPTANCE CRITERIA

e AQL 2.5 for major defects

e AQL 4.0 for minor defects
Clearly define:

e Critical defects: Safety/hazard issues (e.g., sharp edges onzippers)

e Major defects: Functional or noticeable visual issues

e Minor defects: Small visual issues not affecting performance
6. SUPPLIER QUALITY AGREEMENTS

e Define material quality specifications

e Qutline penalties for non-conformance

e Require pre-shipment inspection and approval

e Include testing and retestingprotocols
7. DOCUMENTATION AND:RECORDS

e Technical data sheets (TDS)

e Material test reports

e Inspection records

¢ Non-conformance reports (NCR)

e Corrective and preventive action reports (CAPA)
8..CONTINUOUS IMPROVEMENT

e Use historical QC data to improve supplier performance

e Provide feedback and training to vendors

e Update specifications based on new trends, machinery, and end-user requirements
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QUALITY CONTROL OF RAW MATERIALS:

Quality control (QC) of raw materials in the garment industry ensures that all inputs used in
the production process meet predefined quality standards, which directly affects the
performance, durability, appearance, and customer satisfaction of the final product.

QUALITY CONTROL OF RAW MATERIALS IN GARMENT INDUSTRY
1. Objectives of Raw Material QC
e Prevent defects in final garments
e Minimize production delays and costs
e Ensure consistency and reliability
e Improve customer satisfaction and brand reputation
2. Key Raw Materials in Garment Industry
e Fabrics (main component)
e Sewing threads
e Trims and accessories (zippers, buttons, hooks, etc.)
e Labels and tags
e Fusible interlinings
e Elastic, laces, ribbons
e Packaging materials
3. Inspection and Testing Procedures
A. Fabric Inspection
e 4-Point System: Commonly used to classify defects (knots, holes, color shading, etc.)

Color Fastness Tests:

o Washing fastness (ISO 105 C06 or AATCC 61)
o Rubbing fastness (ISO 105 X12 or AATCC 8)

o Light fastness (ISO 105 B0O2 or AATCC 16)

Shrinkage test

GSM (fabric weight) check

Tensile strength
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e Tearing strength
e Skewness/Bowing test
e Visual inspection for defects
B. Sewing Thread Inspection
e Thread count (Tex/Denier)
e Tensile strength
e Color matching
e Abrasion resistance
o Twist level
e Lubrication level (for sewing performance)
C. Trims and Accessories
e Zippers:
o Smooth function test
o Puller strength
o Durability under repeated use
e Buttons:
o Pull test
o Cracking.or chipping
o Colorandshape consistency
e FElastic/Laces:
o Elongation percentage
o Recovery rate
o Strength
D. Labels and Tags
e Print clarity
e Correct information

e Attachment strength
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e Wash durability
4. Sampling and AQL (Acceptable Quality Level)
Typical AQL standards:
e Critical defects — 0% tolerance (e.g., safety hazards)
e Major defects — AQL 2.5 (e.g., color mismatch)
e Minor defects — AQL 4.0 (e.g., small stains)
5. Tools and Equipment Used
e GSM cutter and weighing scale
e Crockmeter (for rubbing fastness)
e Light box (color matching)
e Tensile strength tester
e Shrinkage templates and wash machines
e Needle detector (for trims)
e Button pull tester
6. Documentation and Reporting
e Material Inspection Report (MIR)
e Test Reports from.internal/external labs
o Defect logbook
e Non-Conformance Report (NCR)
e Corrective Action Report (CAR)
7. Supplier Collaboration

e Establish quality standards with suppliers
e Conduct regular audits

e Share feedback and improvement plans
e Use pre-shipment inspection reports

8. Continuous Monitoring

e Trend analysis on defects
e Root cause analysis (RCA)
e Implementation of corrective and preventive actions (CAPA)
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e Periodic training for QC personnel

Summary Table:

RAW
PARAMETER TESTING TOOL
MATERIAL ac 5 STING TOoLS

. GSM, color fastness, defects,||GSM cutter, wash machine,” light

Fabric )
shrinkage box

Thread Strength, color, twist, finish Tensile tester, microscope
Zipper/Buttons |(|Pull strength, smoothness, finish Pull tester, visual inspection
Labels Accuracy, durability Wash test, inspection
Interlining Fusing strength, shrinkage Fusing press, strength tester

ESTABLISHING PROCESSING QUALITY SPECIFICATION:

Establishing processing quality specifications. in. garment manufacturing is crucial for
ensuring consistent product quality and controlling costs. It involves defining clear standards
for each stage of the production process, from raw materials to finished goods, and
implementing quality control measures to verify adherence to these standards. This
approach helps minimize defects, reduce waste, and ultimately, improve customer
satisfaction and profitability.

1. Defining Quality Specifications:
Raw Materials:

Establish detailed specifications for fabrics, trims, and accessories, including weight,
color, strength, and shrinkage.

Cutting:

Specify tolerances for fabric cutting, ensuring accurate dimensions and minimizing
fabric'waste.

Sewing:

Define quality standards for stitching, including stitch type, length, and tension, as
well as seam construction and finishing.
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Finishing:

Specify requirements for pressing, washing, labeling, and packaging, ensuring
consistent appearance and functionality.

2. Implementing Quality Control:
Pre-production Inspection:

Verify that raw materials and components meet specifications before production
begins.

In-process Inspection:

Monitor production at various stages to identify and correct deviations:from quality
standards.

Final Inspection:

Conduct a thorough inspection of finished garments to ensure they meet all quality
specifications before shipment.

Acceptable Quality Level (AQL):

Use AQL sampling plans to assess the quality.of finished goods, ensuring that a certain
percentage of defects is acceptable.

Training:

Train quality control personnel on the established specifications and inspection procedures.
Documentation:

Maintain detailed records of inspections, defects, and corrective actions.

3. Cost Control:

Reduced Waste:

By identifying and correcting defects early in the process, quality control minimizes material
waste and.rework.

Lower Returns:
Ensuring consistent quality reduces the likelihood of product returns due to defects.
Improved Efficiency:

By streamlining the production process and minimizing errors, quality control improves
overall efficiency and reduces production time.
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Reduced Rework:

Catching defects early minimizes the need for rework, saving time and resources.
4. Tools and Techniques:

7 Quality Control Tools:

Utilize tools like flowcharts, checklists, Pareto charts, and control charts to analyze quality
data and identify areas for improvement.

Color Standardization Systems:

Employ systems like Pantone to ensure consistent color matching throughout the
production process.

Statistical Process Control (SPC):
Use SPC techniques to monitor and control the variability in the production process.
Automated Inspection Systems:

Consider using automated fabric testing and Al-powered inspection systems to enhance
accuracy and efficiency.

By implementing robust quality control procedures, garment manufacturers can not only
ensure high-quality products but also_optimize their production processes, minimize costs,
and build a strong reputation for quality and reliability.

Quality
Management
| | |
. . nality T
Quality Planning Q - Quality Control
' ’ Assurance ’
Criteria driven Prevention driven Inspection driven

QUALITY CONTROL INSPECTION PROCEDURES FOR PROCESSING:

Quality control (QC) inspection procedures in garment manufacturing ensure products meet
specified standards, minimizing defects, and controlling costs. This involves inspecting
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fabrics, trims, and accessories, conducting inline inspections during production, and
performing final inspections before shipment. Effective QC reduces returns, improves
efficiency, and enhances brand reputation.

Detailed QC Procedures:
1. PRE-PRODUCTION INSPECTION:
Raw Material Inspection:

Check fabric rolls, trims (zippers, buttons, etc.), and accessories for defects, color
consistency, and adherence to specifications.

Size Set Sample Review:

Create and review size set samples to ensure accurate measurements and pattern
alignment.

Pilot Run:

Conduct a pilot run with a limited quantity to identify potential issues before bulk
production.

2. IN-LINE (DURING PRODUCTION) INSPECTION:

Stitching Quality:

Inspect for proper stitch length, seam strength, and consistent stitch appearance.
Measurement Checks:

Verify garment measurements against approved specifications.

Sewing Defects:

Identify and addressissues like skipped stitches, loose threads, and puckering.
Trims and Findings:

Ensure correct placement and functionality of zippers, buttons, and other trims.
Defect Identification:

Monitor for issues like fabric defects, color variations, and construction errors throughout
the.production process.

3. POST-PRODUCTION (FINAL) INSPECTION:

AQL Sampling: Use the Acceptable Quality Limit (AQL) sampling method to randomly select
garments for inspection.
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Visual Inspection: Examine garments for overall appearance, including color matching, fabric
defects, and construction flaws.

Functional Testing: Check button and zipper functionality, seam strength, and other
performance aspects.

Label Verification: Ensure correct labeling, including care instructions, size, and country of
origin.

Packaging and Labeling: Verify proper folding, packaging, and labeling according. to
requirements.

Needle Detection: Ensure no metal fragments are present in the finished garments.
4. COST CONTROLIN QC:
Defect Prevention:

Early detection and correction of defects during production minimizes costly rework or
waste.

Efficient Resource Allocation:

Optimize QC efforts by focusing on critical areas‘and using appropriate inspection levels
(e.g., AQL sampling).

Data Analysis and Improvement:

Analyze QC data to identify trends and implement corrective actions to prevent recurring
issues.

Supplier Collaboration:

Work closely with suppliers to ensure they understand quality requirements and
consistently deliver materials that meet specifications.

Standardized Processes:

Implement standardized QC procedures and checklists to ensure consistent and efficient
inspections.

Training:

Provide adequate training for QC personnel to ensure they are knowledgeable and
proficient in their tasks.
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Benefits of Effective QC:
Reduced Returns and Recalls:

Minimizes the risk of defective products reaching customers, reducing returns and potential
recalls.

Improved Customer Satisfaction:

Ensures consistent product quality, leading to higher customer satisfaction and brand
loyalty.

Enhanced Productivity:
Reduces rework and waste, improving overall production efficiency.
Cost Savings:

Prevents costly rework, reduces waste, and minimizes the need for expensive corrective
actions.

Brand Reputation:
Builds trust and confidence in the brand by consistently delivering high-quality products.
QUALITY CONTROL OF FINISHED GARMENTS:

Quality control (QC) of finished garments.involves a thorough inspection process to ensure
that the final product meets the required quality standards before it's shipped. This process
includes checking for defects, ‘verifying correct labeling and packaging, and ensuring the
garment matches the customer's specifications.

Key aspects of finished garment QC:
Visual Inspection:

Inspectors visually examine the garment for any flaws, such as stains, holes, loose threads,
or improper stitching.

Labeling and Packaging:

Verification of correct labeling (washing instructions, size, etc.) and proper packaging to
prevent damage during transit.

Garment Measurements:
Checking key measurements against the approved size chart to ensure consistency.
Finishing Details:

Inspecting details like buttons, zippers, and other trims to ensure they are securely attached
and functional.

Page 18 of 75



ACADEMIC YEAR 2025-2026, SEMESTER -V
STUDY MATERIAL FOR B.Sc FASHION TECHNOLOGY
GARMENT QUALITY AND COST CONTROL

Fabric and Workmanship:

Assessing the overall quality of the fabric, stitching, and construction to ensure it meets the
required standards.

Importance of Finished Garment QC:

Reduces Returns and Complaints:

By identifying defects early, QC minimizes the risk of customer dissatisfaction and returns.
Protects Brand Reputation:

Delivering consistent quality builds trust and strengthens the brand's reputation.

Reduces Wastage:

Early detection of defects helps minimize material wastage andproduction delays.
Ensures Compliance:

QC ensures that the garments meet relevant quality regulations and standards, especially
important for exports.

In essence, finished garment QC is a critical'step’in the apparel production process that
ensures the final product is of high quality, meets customer expectations, and minimizes
potential issues related to product returns and-brand reputation.

QUALITY CONTROL FOR PACKAGING, WAREHOUSING AND SHIPPING:

Quality control in packaging, warehousing, and shipping is crucial for ensuring product
integrity, customer satisfaction, and operational efficiency. This involves implementing
robust processes and checks at each stage to prevent defects, minimize damage, and
maintain accurate inventory.

Packaging Quality Control:

e Material Selection:
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Ensuring packaging materials meet specified standards for durability, protection, and
suitability for the product.

Design Integrity:

Verifying packaging design effectively protects the product during handling and
transportation.

Primary, Secondary, and Tertiary Packaging:

Inspecting each layer (e.g., product container, box, pallet) for damage, correct
materials, and proper assembly.

Product Verification:
Confirming the correct product, quantity, and condition are within the packaging.
Labeling and Marking:

Ensuring accurate and clear labeling, including barcodes, shipping information, and any
necessary warnings.

Sealing and Closure:

Verifying secure sealing and closure of packages to prevent tampering and
contamination.

Testing and Inspection:

Employing methods like visual.inspection, dimensional measurements, leak testing, and
functional testing to identify defects.

Warehouse Quality Control:

Inventory Accuracy:

Maintaining accurate records of stock levels and locations through regular cycle counts
and audits.

Receiving and Put-away:

Implementing procedures for inspecting incoming goods, verifying quantities, and
ensuring proper storage.

Storage Conditions:

Maintaining appropriate temperature, humidity, and environmental controls for
different product types.
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Picking and Packing:
Implementing efficient and accurate picking and packing processes to minimize errors.
Handling Procedures:

Ensuring proper handling procedures to prevent damage during storage, movement,
and loading.

Outbound Inspections:

Conducting final checks before shipment to verify the correct product,‘quantity,-and
packaging are loaded.

Security:

Implementing measures to prevent theft, loss, and damage during storage and
transportation.

Technology Integration:

Utilizing warehouse management systems (WMS).and other technologies to streamline
operations and improve accuracy.

Shipping Quality Control:

Shipping Documentation:

Ensuring accurate and complete shipping documentation, including packing lists,
invoices, and shipping labels.

Loading Procedures:

Implementing proper loading procedures to secure cargo and prevent shifting during
transit.

Transportation Conditions:

Monitoring and maintaining appropriate transportation conditions (e.g., temperature,
humidity).

Delivery Verification:

Confirming the correct delivery address and receiving proper signatures upon
delivery.

Claims and Returns:

Implementing procedures for handling damaged shipments and facilitating returns.
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STATISTICAL QUALITY CONTROL:

Statistical Quality Control (SQC) is the application of statistical tools in the manufacturing
process for the purpose of quality control. In SQC technique attempt is made to seek out
systematic causes of variation as soon as they occur so that the actual variation may be
supposed to be due to the granted random causes.

Statistical quality control refers to the use of statistical methods in the monitoring and
maintaining of the quality of products and services.

Statistical quality control (SQC) is very important branch of Statistics, as in theitoday’s.age of
globalization quality of the product has become important aspect of.the life. In this
competitive age, as the customer has lot of choice, the companies whose products are of
good quality will only survive in the markets. Thus, SQC is the branch of statistics, which
deals with the statistical tools or the methods, which are used for 'controlling the quality of
the product.

Basic Categories of Statistical Quality Control (S.Q.C):

All the tools of SQC are helpful in evaluating the quality of services. SQC uses different tools
to analyze quality problem. SQC comprises the set of statistical tools used by quality
control professionals. It can be divided into three broad categories:

1. Descriptive Statistics
2. Statistical Process Control (SPC)
3. Acceptance Sampling

1. Descriptive Statistics:

Descriptive Statistics involves describing quality characteristics and relationships. This
group includes.the mean, standard deviation, range and distribution of data.

2. Statistical Process Control (SPC):

The statistical process control (SPC) is applied in established technological processes in
order to observe, analyze, and regulate them. The use of SPC allows for timely warning
in case of a deviation and, if necessary, to correct the parameters of the process. The
application of SPC is a prerequisite for the timely detection of the reasons behind
quality deterioration. It helps in decreasing the defects, maintaining the quality at a
selected level, and improving the technological process. The application of statistical
techniques to determine whether a process is functioning as desired. SPC is used to
determine whether the process is functioning properly or not.
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3. Acceptance Sampling:

This involves random inspection of a sample of goods. The application of statistical
techniques to determine whether a population of items should be accepted or rejected
based on inspection of a sample of those items.

Acceptance sampling can help to solve this problem. However, although acceptance
sampling is helpful in deciding on acceptability after the product has been produced, it
does not aid in identifying a quality problem during the production process. To‘do this:it
is necessary to use tools from the SPC category.

Variations of Statistical Quality Control (S.Q.C):

1.

2.

Allowable or cause variation

Assignable or preventable variation

Functions of Statistical Quality Control (S.Q.C):

1.

3.

4.

Evaluation of quality standards of incoming material,-product process and finished
goods.

Judging the conformity of the process to establish standards taking suitable action,
when deviation is noted.

Evaluation of optimum quality, obtainable under given condition.

Improvement of quality and productivity by process control and experimentation.

Main Purposes of Statistical Quality Control (S.Q.C):

The main purpose of Statistical Quality Control (S.Q.C) is to divide statistical method for
separating allowable variation from preventable variation.

The Significance of Statistical Quality Control (S.Q.C) in the Textile and Apparel Industry:

Yarn manufacturing technologies

1.

The expected quality of product can be produced and hence customers satisfaction
can be achieved which brings higher profit.

It.is very easy to separate allowable variation from the preventable variation by this.
It ensures an early detection of faults in process and hence minimum wastage.

With its help one can easily defect the impact of chance in production process in the
change in quality.

It ensures overall co-ordination.

It can be use in the interpretation control chart.
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Importance of Statistical Quality Control (SQC) in Textile and Apparel Industry:

Statistical quality control (SQC) in textile industry is designed to sample a large population
on an infrequent basis. Quality assessment therefore only takes place on a small portion of
the total product. It has been argued that the use of continuous monitoring would mean
that there would be no need for SQC. This attitude assumes that the sole function of SQC is
to catch the defective product before it reaches the customer (i.e. acceptance sampling),
and ignores the potential for statistics as a tool for product improvement. In recent years,
those SQC techniques that worked well for final product quality control have been applied
to both the materials being processed and to process conditions. This proceduretis_now
known as statistical process control (SPC). However, some SPC techniques that work with
infrequent sampling may not be useful when very frequent or continuous sampling is
necessary. Nevertheless, SPC is currently widely used in the textile and-apparel.industry.
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SAMPLING PLANS:

Sampling plans in the garment industry are crucial for ensuring product quality and meeting
buyer specifications before mass production. These plans involve selecting specific items
from a production lot for inspection, based on various factors like lot size, defect rate, and
required quality levels. Different types of samples, such as fit samples, size set samples, and
pre-production samples, are used at different stages of the production process to assess
different aspects of the garment.

Key aspects of sampling plans in the garment industry:

1. PURPOSE OF SAMPLING:

Quality Assurance:

Sampling helps identify defects early in the production process, preventing them from
reaching the customer.

Order Confirmation:

Samples are used by buyers to assess the quality, style; and fit of garments, and to
decide whether to place or confirm an order:

Standardization:

Sampling ensures that all garments in“a production run meet the same quality
standards and specifications.

Problem Identification:

Sampling helps manufacturers identify potential issues in the production process,
allowing for corrections before large-scale production.

2. TYPES OF SAMPLES:

Fit Sample:
Used to.check the garment's fit and measurements against the specified size chart.
Size Set Sample:

A range of sizes (e.g., XS, S, M, L, XL) are produced to verify the consistency and
accuracy of sizing across the entire size range.

Pre-Production Sample (PP Sample):

A sample made after all components (fabric, trims, etc.) are approved and before mass
production begins. It is a final check of all aspects before mass production.
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Salesman Sample:
Used to showcase the garment to potential buyers and secure orders.
Development Sample:

Initial samples created during the development phase to test the design and
construction.

Sealed Sample:
A final approved sample that serves as a benchmark for quality during production:
TOP Sample (Top of Production):

Samples taken from the beginning of the bulk production run to.ensure consistency
with the approved PP sample.

Shipment Sample:

Samples taken from the final shipment to ensure.thatthe delivered goods match the
approved samples and specifications.

GPT Sample (Garment Performance Test):

Samples tested for various performance aspects like washability, colorfastness, and
durability.

3. SAMPLING METHODS:

Random Sampling: Each.item in the lot has an equal chance of being selected for
inspection.

Representative Sampling: Samples are chosen to represent the variation in the lot,
ensuring that different sizes, colors, or styles are included in the sample.

Stratified Sampling: Used when the lot is divided into subgroups (e.g., different sizes)
and samples‘are drawn from each subgroup.

Systematic Sampling: Samples are selected at regular intervals (e.g., every 10th item).

Single Sampling Plan: A single sample is inspected, and the lot is accepted or rejected
based on the results.

Double Sampling Plan: If the first sample doesn't meet the acceptance criteria, a
second sample is inspected, and the results of both samples are combined for the
decision.

Multiple Sampling Plan: Multiple samples are inspected sequentially until a decision is
reached.
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e Skip-Lot Sampling: Some lots are skipped for inspection based on their quality history.
4. AQL (ACCEPTABLE QUALITY LEVEL):

e AQL is a widely used standard in the garment industry that defines the maximum
percentage of defective items that are considered acceptable in a lot.

e Different AQL levels are used for different types of defects (critical, major, minor).

e Sampling plans are often designed based on the chosen AQL, inspection level,. and
lot size.

5. IMPORTANCE OF SAMPLING IN GARMENT INDUSTRY:

e Sampling is a critical process in garment manufacturing that helps ensure product
quality, consistency, and customer satisfaction.

e It allows manufacturers to identify and correct issues early in the production
process, minimizing the risk of defects in the final product.

Population

INDUSTRY-WIDE QUALITY STANDARDS:

Industry-wide quality standards in the garment industry ensure consistency, reliability, and
customer. satisfaction. These standards encompass various aspects like fabric quality,
stitching, colorfastness, and overall garment construction. Compliance with these standards
is.crucial for manufacturers to meet customer expectations, reduce defects, and enhance
their brand reputation.

Key Quality Standards and Practices:

e |SO 9001:
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This standard focuses on establishing a robust quality management system to ensure
products consistently meet customer requirements and expectations.

ISO 14001:

This standard emphasizes environmental management, encouraging manufacturers to
minimize their environmental impact during production.

AQL (Acceptable Quality Level):

AQL levels are used to determine the acceptable number of defects in a batch of
garments, often expressed as a percentage.

Fabric Quality:

This includes checking for colorfastness, fabric defects, fiber quality, and ensuring the
fabric meets the required specifications.

Stitching Quality:

This involves evaluating seam strength, seam slippage, and stitch density to ensure the
garment's durability.

Colorfastness:

This refers to a fabric's ability to retain.its color during washing, light exposure, and
rubbing.

Garment Measurements:

Ensuring consistent sizingtand addressing potential shrinkage is crucial for customer
satisfaction.

Pre-production, In-process, and Pre-shipment Inspections:

Quality control istimplemented at various stages of production, from inspecting raw
materials to final'.checks before shipment.

Continuous Improvement:

Regularly reviewing and improving processes to minimize defects and enhance overall
guality.

Training and Skill Development:

Ensuring that workers are well-trained and equipped to maintain quality standards.

Benefits of Adhering to Quality Standards:

Reduced Defects:
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Implementing quality control measures helps identify and address defects early in the
production process, minimizing waste and rework.

Improved Efficiency:

Streamlined processes and optimized workflows contribute to increased production
efficiency.

Enhanced Customer Satisfaction:

Consistently meeting quality standards ensures that customers receive products that
meet their expectations, leading to increased satisfaction and loyalty.

Strengthened Brand Reputation:

A commitment to quality enhances a brand's reputation and credibility, making it more
attractive to consumers.

Reduced Costs:

By minimizing defects and rework, manufacturers can reduce overall production costs.
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UNIT-II
FUNCTION OF PRODUCTION CONTROL:

Production control in the garment industry is a critical function that ensures efficient and
timely production of garments, minimizing waste and cost while maintaining quality. It
involves planning, scheduling, and monitoring all stages of the production process, fromraw
materials to finished products.

KEY FUNCTIONS:

1. PLANNING AND SCHEDULING:

e Capacity Planning: Determining the available resources (labor,.machines, etc.) to
meet production demands.

e Material Planning: Ensuring the right materials are available at:the right time.
e Line Planning: Organizing the production line layout and workflow.
e Sequencing: Determining the order in which.garments will be produced.
e Scheduling: Creating a timeline for each production stage.
2. MONITORING AND CONTROL:

e Tracking Production Progress: Monitoring the actual production against the planned
schedule.

e Quality Control: Ensuring that garments meet the required quality standards at each
stage.

e Resource Management: Ensuring efficient use of labor, machines, and materials.

e Identifying Bottlenecks: Pinpointing areas where production is lagging behind
schedule.

e Taking Corrective Actions: Implementing changes to get production back on track.
3. COORDINATION AND COMMUNICATION:
o Interdepartmental Coordination:

Ensuring smooth flow of information and materials between different departments
(e.g., purchasing, cutting, sewing, finishing).

e Communication with Stakeholders:

Keeping relevant parties (e.g., management, buyers, suppliers) informed about
production progress.
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4. OPTIMIZATION:

e Reducing Waste: Minimizing material waste, machine downtime, and labor
inefficiencies.

e Improving Efficiency: Optimizing production processes to increase output and
reduce costs.

e Meeting Deadlines: Ensuring timely delivery of finished garments to customers.

PRODUCTION ANALYSIS:

Production analysis. in the. garment industry involves breaking down the entire
manufacturing process into individual operations to optimize efficiency, quality, and
cost. This analysis includes assessing each stage, from raw material procurement to finishing
and packaging, to identify bottlenecks, improve workflows, and ensure consistent product
quality.

e Process Breakdown:

Dividing the overall manufacturing process (cutting, sewing, finishing) into smaller,
manageable operations.

e Method Selection:

Choosing appropriate work methods and equipment based on the specific operation
and available resources.

e Resource Allocation:

Determining the optimal allocation of resources (labor, machines, materials) to meet
production targets.
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Quality Control:

Implementing measures to ensure that each garment meets the required standards for
stitching, sizing, and appearance.

Cost Analysis:

Evaluating the cost of each operation to identify areas for potential savings‘and
optimize pricing.

Cycle Time Analysis:

Measuring the time taken for each operation to identify bottlenecks and. areas for
improvement.

Productivity Improvement:

Implementing strategies to increase output and efficiency, such as‘optimizing workflow,
improving machine utilization, and reducing waste.

Stages of Garment Production:

1. Design & Sample Making: Developing .the initial design, creating patterns, and
making a sample garment for approval.

2. Production Planning: Planning the production schedule, material requirements, and
resource allocation.

3. Spreading & Cutting: Laying out fabric and cutting it according to the patterns.

4. Sewing & Assembly: Sewing the different pieces of the garment together.

5. Finishing & Packaging: Adding finishing touches like ironing, pressing, and packaging
the garment for shipping.

Benefits of Production. Analysis:

Increased Efficiency:

Optimizing workflows and resource allocation can significantly improve production
efficiency.

Improved Quality:

By identifying and addressing potential quality issues early on, production analysis can
help ensure consistent product quality.

Reduced Costs:

Identifying areas where costs can be reduced, such as through process optimization or
material sourcing, can lead to significant cost savings.
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e Faster Lead Times:

Efficient production planning and execution can help reduce the time it takes to
produce a garment, leading to faster turnaround times.

e Better Decision Making:

Production analysis provides valuable data that can be used to make informed decisions
about production planning, resource allocation, and quality control.

QUALITY SPECIFICATIONS:

Quality specifications in the garment industry encompass a wide range of standards
and criteria used to ensure garments meet customer expectations. and quality
requirements. These specifications cover fabric quality, garment _.construction,
measurements, and overall appearance. Key aspects include colorfastness, seam strength,
stitch density, and adherence to specific measurements. Effective quality control relies on
rigorous inspection at various stages, from raw materials-to finished products, to minimize
defects and ensure consistency.

Key Aspects of Quality Specifications:

e Fabric Quality: This includes assessing the fabric's composition, colorfastness,
strength, and absence of defects like holes; stains, or variations in shade.

e Garment Construction: This/involves evaluating the quality of stitching, seam
strength, and overall construction, ensuring the garment is durable and well-made.

e Measurements: Garments must adhere to specified dimensions and size charts to
ensure proper fit and consistency.

e Visual Inspection: This includes checking for defects like loose threads, uneven
hemlines,-and other visible imperfections.

e Colorfastness: Ensuring the garment's color remains consistent after washing,
exposuretolight, and rubbing is crucial.

o Trims and Accessories: All buttons, zippers, and other trims must be properly
attached and functional.

e Labeling and Packaging: Accurate labeling with fiber content, care instructions, and
other required information is essential.

Quality Control Processes:

e Pre-production Inspection: This involves checking fabric quality, sample garments,
and patterns before mass production begins.
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e During Production Inspection: Regular inspections during the production process
help identify and rectify issues early on.

e Pre-shipment Inspection: This final inspection ensures that finished garments meet
all quality specifications before being shipped to the customer.

Importance of Quality Control:

e Reduces defects and waste: Early identification and correction of defects minimize
material waste and production time.

e Ensures customer satisfaction: Consistent quality builds trust and loyalty with
customers.

e Enhances brand reputation: High-quality garments contribute to a positive brand
image and reputation.

e Improves efficiency and profitability: Streamlined quality control processes lead to
better productivity and reduced costs.

QUANTITATIVE SPECIFICATIONS:

Quantitative specifications in the garment industry refer.to precise, measurable details that
define the quality and characteristics of a garment, ensuring consistency and accuracy
throughout the production process. These ‘specifications cover various aspects like fabric
properties, measurements, stitch details, and finishing requirements.

Fabric Specifications:

e Fabric Weight: Measured in.grams per square meter (gsm) or ounces per square yard,
indicating thickness and drape.

e Fabric Count: Refers torthe number of warp and weft yarns per inch, influencing fabric
strength and texture.

e Fabric Width: Consistent fabric width is crucial for efficient cutting and marker making,
minimizing waste.

e Fabric Shrinkage: Specifies the expected shrinkage after washing or other treatments to
maintain garment dimensions.

e Color Fastness: Measured by colorfastness to washing, dry cleaning, perspiration, and
sunlight, ensuring color stability.

Garment Dimensions:

e Measurements: Precise measurements for various garment parts (e.g., chest, waist,
length, sleeve length) are specified with tolerances to allow for acceptable variations.
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e Seam Allowance: The distance between the seam line and the raw edge of the fabric,
which varies depending on the seam type and fabric.

Stitch and Seam Specifications:
e Stitch Density: Number of stitches per inch, affecting seam strength and appearance.

e Thread Specifications: Thread type, color, and count are defined for different seams'and
applications.

Finishing Specifications:

e Fastener Strength: Tests for button strength, zipper quality, and other fasteners to
ensure durability.

e Labeling: Specifications for label placement, size, and content.
Quality Control Parameters:

e Defect Levels: Acceptable defect levels are defined as Defects per Hundred Units (DHU)
or other metrics.

e Observation Quality Level (OQL): Represents the maximum acceptable percentage of
defects in a production lot.

e Tolerance: Acceptable variations in measurements and other specifications.
BASIC PRODUCTION SYSTEMS:

In the garment industry, basic. production systems include Make-Through, Progressive
Bundle, Unit Production, and Modular systems. These systems vary in how they handle
workflow, material movement, and operator interaction, impacting production speed,
efficiency, and flexibility:

Here's a breakdown of each system:
1. Make-Through System:

o A single ‘operator completes all or most of the operations required to make a
garment.

e This system is common in small-scale production, tailoring, or for specialized
garments.

e [t offers flexibility and individual craftsmanship but can be slower for large orders.
2. Progressive Bundle System (PBS):

e The work is broken down into small, sequential operations, and bundles of garment
parts move from one workstation to the next.
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e Each operator performs a specific task within the bundle.

e This system is known for its efficiency in mass production and is suitable for
standardized garments.

e PBS can lead to higher productivity but may result in quality issues if not managed
properly, according to gotextilefabrics.com.

3. Unit Production System (UPS):

e UPS uses an overhead transporter system to move garment components from one
workstation to another.

e [t allows for simultaneous production of multiple styles without line restructuring.

e UPS can improve material handling, reduce handling time, and potentially increase
throughput.

4. Modular Production System:

e A self-contained, manageable work unit (module) with a team of multi-skilled
operators.

e The team is responsible for completing a specific set of operations or a whole
garment.

e This system promotes flexibility, teamwork, and can improve quality and efficiency.
e Modular systems are often favored for complex or customized garments.

WHOLE GARMENT, DEPARTMENTAL WHOLE GARMENT, SUB ASSEMBLY SYSTEMS AND
PROGRESSIVE BUNDLE SYSTEMS, PRINCIPLES FOR CHOOSING A PRODUCTION SYSTEM:

Various production systems are employed to manufacture clothing, each with its own
characteristics and suitability for different production needs. These systems include Whole
Garment, Departmental Whole Garment, Sub-Assembly, and Progressive Bundle
systems. Choosing the right system depends on factors like production volume, complexity
of the.garment, required flexibility, and cost considerations.

1. Whole Garment Production System:

e Concept: One or a few operators are responsible for assembling an entire garment from
start to finish.

e Characteristics: High flexibility, suitable for bespoke or small batch production, and
requires highly skilled operators.

e Advantages: High quality control, less handling of work-in-progress (WIP), and reduced
need for detailed work instructions.
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Disadvantages: Low productivity, high labor costs, and limited scalability for large
production runs.

Best for: Couture, custom-made garments, or samples.

2. Departmental Whole Garment System:

Concept: Garments are produced within a specific department, where a team of
operators handles all stages of assembly for a particular garment type.

Characteristics: Combines aspects of whole garment and sub-assembly ‘systems,
providing some flexibility and efficiency.

Advantages: Improved quality control, shorter lead times compared to the progressive
bundle system, and better utilization of specialized skills withina department.

Disadvantages: Requires skilled operators, potentially higher WIP. within a department,
and may be less efficient for very simple garments.

Best for: Specialized garment types or when<specific. departments have unique
expertise.

3. Sub-Assembly System:

Concept: Garment parts are grouped:into sub-assemblies (e.g., sleeves, collars, pockets)
which are then assembled into thefinal' garment.

Characteristics: Focuses on efficiency in producing specific components before final
assembly.

Advantages: Higher‘throughput, improved quality control, and reduced handling of
small parts.

Disadvantages: Requires careful planning and coordination between sub-assembly and
final assembly:stages, potentially higher WIP if not managed well.

Best for: Complex garments with standardized sub-assemblies.

4. Progressive Bundle System (PBS):

Concept: Garment parts are processed in bundles, with each operator completing a
specific operation and passing the bundle to the next operator.

Characteristics: A traditional, highly structured system with a linear flow of production.

Advantages: High productivity for large volumes of standardized garments, lower skill
requirements for operators, and relatively lower initial investment.

Disadvantages: Can lead to bottlenecks, high WIP, quality control issues, and difficulty
adapting to style changes.
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e Best for: Mass production of simple garments.
Principles for Choosing a Production System:
* Production Volume:
Garment Complexity:
Flexibility:

Skill Requirements:

*

*

*

* Cost:
* Lead Time:

* Quality Control:

* Production Efficiency:
* Capital Investment:

EVALUATING PRODUCTION SYSTEMS :

Evaluating garment production systems involves assessing various factors to optimize
efficiency, quality, and cost-effectiveness. Key. considerations include processing time,
transportation time, waiting time, and ‘inspection time. Different production systems
like Make-Through, Progressive Bundle, Unit Production, and Modular Systems offer varying
levels of flexibility and throughput. Ultimately, the most effective approach often involves
combining different systems toleverage their respective strengths.

Types of Production Systems:

» Make-Through: One operator completes all or most of the garment construction,
suitable for.customized or low-volume production.

» Progressive Bundle: Garments move in bundles through a series of workstations,
each performing a specific operation, suitable for mass production.

» ~Unit Production System: Each garment is placed on a carrier that moves along a
conveyor system, allowing for more efficient material handling and tracking.

» Modular System: Operators work in teams, each responsible for a set of operations,
providing flexibility and high throughput.

Efficiency Metrics:

» Processing Time: The total time taken to assemble a garment, including all
operations.
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» Transportation Time: The time spent moving garments between workstations or
departments.

» Waiting Time: The idle time of a work bundle before the next operation.

Inspection Time: The time spent checking the quality of the garment during and
after production.

Cost Considerations:

» Labor Costs: Evaluate the cost of labor for different production systems; considering
the skill level required.

» Material Costs: Assess the impact of the production system on material waste and
efficiency.

» Equipment Costs: Consider the cost of machinery and equipment required for each
system.

Quality Control:

» In-process inspection: Regularly check for defects during production to minimize
rework and waste.

» Final inspection: Ensure that the finished garments meet quality standards before
packaging and shipping.

Flexibility and Adaptability:

» Changeover times: Assess ‘how quickly the system can adapt to changes in style,
volume, or production requirements.

» Skill requirements: Consider the skill level of operators required for each system.
Sustainability:

» Waste reduction: Evaluate the system's ability to minimize material waste and
energy consumption.

> Environmental impact: Consider the overall environmental footprint of the
production system.
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UNIT-III
FUNCTIONS OF COST CONTROL:

Cost control in the garment industry is a multi-faceted function focused on managing
expenses to enhance profitability and competitiveness. It involves accurately estimating,
calculating, and supervising costs throughout the production process, from raw materials to
finished goods, to identify and eliminate wasteful practices and optimize resource
utilization.

1. Cost Estimation and Calculation:
> Cost Estimation:

This involves forecasting costs before production begins; helping to set realistic
budgets and pricing strategies. It includes estimating costs for raw materials, labor,
overheads, and other expenses.

> Cost Calculation:

This is the process of determining the actual cost of producing a garment, taking into
account all expenses incurred during manufacturing.

» Categorical Cost Analysis:

Breaking down costs into.categories (e.g., direct materials, direct labor,
manufacturing overhead) helps identify areas where costs can be controlled and
optimized.

2. Cost Supervision and Control:
» Monitoring and Tracking:

Regularly-maonitoring costs during production to identify deviations from estimated
costs and prevent excessive spending.

> Waste Reduction:

Implementing measures to minimize waste of materials, time, and resources, leading
to.cost savings.

» Efficiency Improvement:

Optimizing production processes, labor utilization, and resource allocation to
enhance overall efficiency and reduce costs.
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» Quality Control:

Ensuring that quality standards are maintained while minimizing costs. This includes
implementing quality checks throughout the production process to avoid defects and
rework, which can lead to increased expenses.

» Supplier Management:

Negotiating favorable prices with suppliers for raw materials and other-inputs,
ensuring cost-effective sourcing.

3. Cost Optimization and Decision Making:
» Strategic Planning:

Using cost information to make informed decisions about production planning,
pricing, product mix, and resource allocation.

» Profitability Analysis:

Assessing the profitability of different products and production processes to identify
areas for improvement and maximize overall profitability.

» Budgeting and Forecasting:

Developing budgets and financial.forecasts based on cost data, providing a
framework for financial management.and control.

» Continuous Improvement:

Fostering a culture of continuous improvement by regularly reviewing cost data and
identifying opportunities to optimize processes and reduce costs.

4. Specific Areas of Focus:
» Labor Cost Management:

Optimizing=labor utilization, implementing incentive programs, and ensuring fair
wages and benefits.

» Material Cost Management:

Negotiating favorable material prices, minimizing waste, and ensuring efficient
material usage.

» Overhead Cost Management:

Controlling indirect costs such as electricity, rent, and administrative expenses.
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» Inventory Management:

Maintaining optimal inventory levels to minimize storage costs and prevent
stockouts.

» Production Planning and Control:

Ensuring efficient production planning and execution to minimize lead times<and
production costs.

» Technology Adoption:
Leveraging technology and automation to improve efficiency and reduce labor.costs.
TYPES OF COSTS AND EXPENSES:

In the garment industry, costs and expenses can be broadly categorized into direct and
indirect costs, as well as fixed and variable costs. Direct costs include-materials like fabric
and trims, and labor directly involved in production. Indirect costs, or overheads, cover
expenses like rent, utilities, and administrative salaries.

Direct Costs:
» Fabric: The cost of the fabric used, including the type, grade, and consumption rate.
» Trims and Accessories: Costs for items like zippers, buttons, labels, and hangtags.

» Direct Labor: Wages for workers directly involved in production, such as cutting,
sewing, and finishing.

Indirect Costs (Overheads):
» Factory Overheads:

Expenses related torunning the factory, including rent, utilities (electricity, water,
etc.), equipment maintenance, and repairs.

> Administrative Overheads:

Costs associated with managing the business, such as salaries for administrative
staff, office expenses, and potentially marketing costs.

» Other Overheads:

Expenses like insurance, transportation, and potentially interest on loans or
depreciation of equipment.

Other Important Cost Considerations:
+» Packaging

R/

+» Shipping and Logistics

Page 42 of 75


https://www.google.com/search?sca_esv=64fd34011e110855&biw=1536&bih=738&q=Inventory+Management&sa=X&ved=2ahUKEwicjI2pwoCPAxVaSmwGHaEmKHkQxccNegUI3gEQAQ&mstk=AUtExfDhuOgU2_3NP5e3U5XHsw18MDuOQbDxV0em6DBGA4TOvQpcsr4HHB-uoqBWlTKZSqr5JntR7n-IFfE4P6_Kx15iQUFGkEf47YYQX-YUW8yXKueyGv7TZrJLYu2PL3vMivRrkGaUhlpO9LHZJxW8I1IuFgwp1nkGHS8b_9OOTnnXMN0&csui=3
https://www.google.com/search?sca_esv=64fd34011e110855&biw=1536&bih=738&q=Production+Planning+and+Control&sa=X&ved=2ahUKEwicjI2pwoCPAxVaSmwGHaEmKHkQxccNegUI4gEQAQ&mstk=AUtExfDhuOgU2_3NP5e3U5XHsw18MDuOQbDxV0em6DBGA4TOvQpcsr4HHB-uoqBWlTKZSqr5JntR7n-IFfE4P6_Kx15iQUFGkEf47YYQX-YUW8yXKueyGv7TZrJLYu2PL3vMivRrkGaUhlpO9LHZJxW8I1IuFgwp1nkGHS8b_9OOTnnXMN0&csui=3
https://www.google.com/search?sca_esv=64fd34011e110855&biw=1536&bih=738&q=Technology+Adoption&sa=X&ved=2ahUKEwicjI2pwoCPAxVaSmwGHaEmKHkQxccNegUI5QEQAQ&mstk=AUtExfDhuOgU2_3NP5e3U5XHsw18MDuOQbDxV0em6DBGA4TOvQpcsr4HHB-uoqBWlTKZSqr5JntR7n-IFfE4P6_Kx15iQUFGkEf47YYQX-YUW8yXKueyGv7TZrJLYu2PL3vMivRrkGaUhlpO9LHZJxW8I1IuFgwp1nkGHS8b_9OOTnnXMN0&csui=3

ACADEMIC YEAR 2025-2026, SEMESTER -V
STUDY MATERIAL FOR B.Sc FASHION TECHNOLOGY
GARMENT QUALITY AND COST CONTROL

X/
°e

Value-Added Services
Sampling and Development
Quality Control

Profit Margin

Selling and Distribution Costs

Fixed vs. Variable Costs:

>

Fixed Costs:

These costs remain the same regardless of production volume, such as rent, salaries
of administrative staff, and depreciation.

Variable Costs:

These costs fluctuate with the level of production,.such as the cost of fabric, trims,
and direct labor.

APPAREL MANUFACTURING COST CATEGORIES:

Apparel manufacturing costs in the garment industry can be categorized in two main ways:
by how they relate to the product (direct vs. indirect), and by how they behave in response
to changes in production volume (fixed vs. variable).

1. Direct costs

These are expenses directly tied to.the production of a specific garment and fluctuate with
production volume.

Fabric: The most significant cost, often representing 60-70% of the total cost for
basic styles.. It includes the cost of fabric, dyeing, printing, finishes, and treatments.

Trims:.and accessories: Buttons, zippers, thread, labels, hang tags, etc. The cost
depends onithe type, quality, and quantity of these items.

Direct Labor: Wages for workers directly involved in the production process (cutting,
sewing, finishing, etc.).

Packaging: Costs for materials like polybags, boxes, and cartons used for packing and
shipping the finished product.

2. Indirect costs:

These are general expenses necessary to run the business, but not directly tied to a specific
garment. They are typically allocated across total production volume.
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e Factory overheads: Rent, utilities (electricity, water), equipment maintenance,
depreciation of machinery.

e Administrative overheads: Office expenses, salaries of management and
administrative staff, human resources, sales, and marketing.

e Value-added services: Costs for special processes like embroidery, printing, and
washing that contribute to the garment's final look.

e Transportation and Logistics: Shipping materials, transportation ' between
production and sales sites, import duties, freight, and insurance.

e Quality control: Expenses incurred in inspecting the products to .ensure quality
standards.

e Research and development: Expenses incurred in developing new products and
improving existing ones.

SALES COST CONTROL:

Sales cost control focuses on managing expenses.related to selling products to ensure
profitability. This involves strategies like optimizing production costs, negotiating favorable
supplier terms, and streamlining distribution’channels. Effective sales cost control requires
accurate costing, efficient operations, and-a keen understanding of market dynamics.

Costing:

Determining the total cost of producing.a garment, including materials, labor, overheads,
and other expenses, is crucial.for setting the selling price and ensuring profitability.

Cost Optimization:

Strategies like minimizing <fabric usage, finding cost-effective fabrics, streamlining
production processes, and optimizing material usage can significantly reduce manufacturing
costs.

Supplier Management:

Negotiating favorable terms with suppliers for materials, trims, and packaging can lead to
significant.cost savings.

Production Efficiency:

Improving production processes, optimizing equipment utilization, and minimizing waste
can reduce overall production costs.

Inventory Management:

Efficient inventory management can minimize storage costs and prevent losses due to
obsolescence or spoilage.
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Distribution Optimization:
Streamlining distribution channels and logistics can reduce shipping and delivery costs.
Sales and Marketing:

Controlling marketing expenses and optimizing sales strategies can help maximize revenue
while managing costs.

Examples of Cost Control Measures:
e Fabric Wastage Reduction
e Negotiating Bulk Discounts
e Process Streamlining
e |nventory Management Systems
e Energy Conservation
e Technology Adoption

e Employee Training

PURCHASING COST CONTROL:

Purchasing cost control in the garment industry focuses on optimizing expenses
related to sourcing materials and components to maximize profitability and
efficiency. Effective strategies include careful supplier selection, negotiating favorable
pricing, optimizing order quantities, and managing inventory efficiently. By implementing
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these measures, garment manufacturers can reduce costs, improve their competitive edge,
and maintain healthy profit margins.

Supplier Selection and Negotiation:

Choosing reliable suppliers based on price, quality, and delivery timelines is
crucial. Negotiating favorable payment terms and bulk purchasing agreements can
significantly impact cost.

Order Quantity Optimization:

Balancing the need to avoid overstocking (which ties up capital and incurs helding costs)
with the need to avoid understocking (which can lead to production delays) is
essential. Just-in-time (JIT) ordering can minimize inventory holding.costs.and reduce
waste.

Material Cost Optimization:

Materials often represent the largest portion of garment production costs. Utilizing digital
tools to track fabric consumption, minimize waste, and explore cost-effective, eco-friendly
alternatives can lead to substantial savings, according to-Apparel Magic.

Inventory Management:

Efficient inventory management practices, including aligning fabric orders with production
schedules, can prevent overstocking and reduce carrying costs.

PRODUCTION COST CONTROL:

Production cost control is crucial for profitability and competitiveness. It involves a multi-
faceted approach to managing expenses throughout the entire production process, from
raw materials to finished goods. Effective cost control measures can significantly impact a
company's bottom line’ by optimizing resource utilization, minimizing waste, and
streamlining operations.

Raw Material Management:

e .Fabric Optimization: Minimizing fabric waste during cutting is essential. Accurate
fabric consumption prediction and efficient cutting techniques, including the use of
technology, can significantly reduce waste.

e Bulk Purchasing: Negotiating favorable prices with suppliers for bulk purchases of
fabrics and trims can lower material costs.

e Inventory Management: Implementing effective inventory management systems to
prevent overstocking and obsolescence of materials is crucial.
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Labor Cost Management:

Efficient Workflow: Optimizing the production line layout and workflow can reduce
labor time and improve efficiency.

Skill Development: Investing in employee training and skill development can
enhance productivity and reduce errors.

Incentive Systems: Implementing performance-based incentive systems can
motivate workers and improve output.

Overhead Cost Management:

Energy Efficiency: Reducing energy consumption through the use of energy-efficient
equipment, lighting, and renewable energy sources can lower utility.bills.

Facility Optimization: Optimizing the use of production space and consolidating
operations can reduce rent and other facility-related costs.

Supplier Negotiation: Renegotiating contracts with=suppliers for better pricing and
terms can lower overhead expenses.

Production Process Optimization:

Technology Adoption: Utilizing technology, such as CAD/CAM systems for design and
pattern making, can improve accuracy and reduce errors.

Quality Control: Implementing robust quality control measures at each stage of the
production process can minimize defects and rework, reducing associated costs.

Lean Manufacturing Principles: Adopting lean manufacturing principles to eliminate
waste and streamline production processes can improve efficiency and reduce
costs.

Costing and Pricing:

Accurate Costing: Developing a comprehensive cost accounting system to accurately
track all production costs, including direct costs (materials, labor) and indirect costs
(overhead), is essential.

Target Costing: Implementing target costing, where the desired selling price is
determined and then the target cost is calculated, can guide cost reduction efforts.

CMT Costing: Understanding CMT (Cut, Make, Trim) costing, which breaks down
costs into cutting, sewing, and trimming, is important for pricing and cost
management.
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ADMINISTRATION COST CONTROL :

Administrative costs involves managing expenses related to the overall management
and operation of the business, excluding direct production costs. This includes expenses like
rent, utilities, salaries for non-production staff, and administrative supplies. Effective cost
control in this area can significantly impact profitability.

1. Identifying and Tracking Administrative Costs:

» Categorize expenses: Differentiate between direct production costs (materials,
labor) and indirect, or administrative, costs.

» Allocate costs accurately: Determine how much each department or activity
contributes to overall overhead costs.

» Utilize cost accounting systems: Implement systems to track and analyze
administrative expenses, including software solutions for efficient data
management.

2. Controlling Administrative Expenses:

» Optimize space utilization: Ensure efficient use of office space to minimize rent and
utility costs.

» Negotiate favorable contracts: Seek.competitive pricing for utilities, insurance, and
other services.

» Streamline administrative processes: Implement efficient workflows and leverage
technology to reduce.time and resource consumption.

3. Leveraging Technology:

» Automate tasks: Automate repetitive administrative tasks to reduce manual effort
and improve efficiency.

» Utilize cloud-based solutions: Consider cloud-based software for accounting, HR, and
other administrative functions to reduce IT infrastructure costs.

» Implement a central database: A central database can streamline information
sharing and reduce the need for multiple data centers, lowering costs associated
with setting up and maintaining them.

4. Other Important Considerations:

» Regularly review expenses: Conduct periodic reviews of administrative costs to
identify areas for potential savings.

» Establish a budget: Develop and adhere to a budget for administrative expenses.
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» Train staff: Ensure administrative staff are aware of cost-saving measures and are
empowered to contribute to cost control efforts.

COST RATION POLICIES:

Cost rationalization in the garment industry focuses on reducing expenses throughout
the production process without compromising product quality. This involves strategic cost
management, optimizing material usage, improving labor efficiency, and controlling
overhead costs.

Material Optimization:

» Fabric Utilization: Maximizing fabric usage by optimizing marker. planning and
exploring digital printing technologies can significantly reduce material costs.

» Trims and Accessories: Careful selection of trims and accessories, negotiating with
suppliers, and minimizing waste can contribute to cost savings.

Labor Cost Management:

» Production Efficiency: Improving line efficiency, . optimizing work processes, and
investing in training can reduce labor time'and costs.

» SMV (Standard Minute Value): Accurately calculating and managing SMV helps in
optimizing labor allocation and reducing production time.

Overhead Cost Reduction:

» Energy Efficiency: Implementing “energy-saving devices and optimizing energy
consumption can lower. utility costs.

» Inventory Management: Efficient inventory management, including reducing
inventory holding.costs through supply chain optimization, can lead to significant
savings.

Production Process Optimization:

» Lean Manufacturing Principles: Adopting lean manufacturing principles can help
eliminate waste, streamline processes, and improve overall efficiency.

» Technology Adoption: Utilizing technology like ERP systems, real-time tracking, and
data analytics can provide valuable insights for cost optimization.

Pricing Strategies:

» Target Costing: Setting target costs based on market research and customer
expectations helps in controlling production costs.

» Profit Margin Analysis: Determining target profit margins and analyzing cost-volume-
profit relationships helps in making informed pricing decisions.
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THE MANUFACTURING BUDGET:

The cost of manufacturing for apparel refers to the expenses borne by a factory in its
operation to produce garments. This encompasses direct labor expenses and manufacturing
overhead. Manufacturing overhead includes salaries of indirect labor, administrative staff,
costs of power and fuel, maintenance and repair charges, rent for the factory, and
administrative costs. Another term for this is operating cost. It’s vital to ascertain thiscost
on a per-unit basis.

There are primarily two methods to determine the Cost of Manufacturing (CM) for a
specific apparel style or order:

1. Relying on the Standard Time (SAM) of the product.
2. Using the Daily Production Average.
1. Using Standard Time (SAM) for CM Calculation

For a more precise cost estimation, this method is‘preferred."However, not all small-
scale businesses have the means to gauge product SAM or the necessary data.

» Product SAM: This is the established time needed for creating a garment. It's
measured via Time Study or synthetic data.

» Target Efficiency: This percentage signifies the expected efficiency for producing a
certain product and order volume:

» Operating Cost per day/machine: As the name suggests, it’s the daily cost to run a
machine. First, determine the monthly operating expense, and from there, derive
the daily cost per machine.

Formula:

{Cost of Manufacturing} = (Operating cost per day per machine x SAM)}H{(Target
Efficiency% x-Working hours x 60)}]

e Forinstance, if a garment’s SAM is 21 minutes and the target efficiency is 60%, the
actual'production time per garment is 35 minutes.

e If the factory operates for 8 hours daily and the machine’s daily cost is Rs. 1022, the
manufacturing cost amounts to Rs. 74.52.

2. Using Daily Production Figures for CM Calculation

This approach is commonly adopted by apparel producers. The CM is derived from past
production data, offering a simpler way than the SAM-based method.

» Daily production: Determine the average daily production rate for a specific style
using past production data.
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» Manpower for production: Ascertain the number of sewing machines or operators
needed for the said production volume.

» Operating cost per day/machine: As discussed earlier.
Formula:
{Cost of Manufacturing} ={Operating cost per Day}*{Total garments produced daily}

e For example, if daily production yields 550 garments, and 40 operators are needed,
with an operating machine cost of Rs. 1022 daily, the manufacturing cost stands at
Rs. 74.33.

CASH FLOW CONTROLS:

Effective cash flow management is crucial for the success and sustainability of any business,
but it's especially critical in the garment industry due to its unique challenges such as
seasonal demand, long production cycles, and volatile raw material costs.

1. Accurate cash flow forecasting and planning

e Understand your cash flow: Track all cash inflows (sales, loans, investments) and
outflows (material costs, salaries, marketing-expenses) to get a clear picture of your
cash situation.

e Create detailed forecasts: Project future cash inflows and outflows based on
historical data, sales trends, and market conditions.

2. Optimizing working capital management
Efficient Inventory Management:

Implement Just-in-Time. (JIT). Inventory: Order and receive raw materials and produce
garments as needed, minimizing inventory holding costs and tying up less cash.

Accounts Receivable Management:

Tighten Credit Control: Establish clear payment terms, conduct credit assessments for new
customers, and actively follow up on overdue invoices.

Accounts Payable Management:

Negotiate Favorable Payment Terms: Collaborate with suppliers to secure longer payment
terms or discounts for early payments, preserving cash reserves.

3. Controlling costs and expenses

Review and Reduce Costs: Regularly analyze operating expenses (rent, utilities, salaries) and
identify areas for cost reduction without compromising product quality or business
efficiency.
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4. Leveraging technology

Automate Financial Processes: Utilize accounting software and automation tools to
streamline invoicing, bill payments, expense tracking, and reconciliation, saving time and
reducing errors.

5. Other important controls

Maintain a Cash Reserve: Build a contingency fund to manage seasonal fluctuations,
unexpected expenses, or market downturns. Aim for at least 3-6 months of operating
expenses as a buffer.

STANDARD COST SHEET:

A standard cost sheet is a crucial document in the garment industry-that provides a detailed
breakdown of the expected costs involved in manufacturing a specific garment style. It helps
manufacturers and designers determine the production cost per unit.and set competitive
prices. It also serves as a benchmark for evaluating performance and identifying areas for
cost reduction.

1. Prime Cost

Direct Materials: This is typically the most significant” cost component in basic styles,
accounting for 60-70% of the total cost.

o Fabric
o Trims and Accessories
o Packaging

Direct Labor: The wages paid to workers directly involved in the production process, such as
cutters, sewers, and finishers. It is calculated based on the standard minute value (SMV), the
standard time required for a qualified worker to perform a given task.

Direct Expenses: Specific expenses without which the product could not be produced, such
as the cost of specific tools or machinery maintenance used exclusively for that garment.

2. Factory.overheads (or Works Cost)
These are indirect costs associated with the factory's operation.

Indirect Materials: Materials used in the factory but not part of the finished product, such
as needles or lubrication oil.

Indirect Labor: Wages of factory employees not directly involved in production, like
supervisors or quality controllers.

Indirect Expenses: Factory expenses like rent, utilities (electricity, water), and depreciation
of machinery.
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3. Office and administration overheads

These are general expenses involved in running the business, not directly tied to
production.

o Office and administrative staff salaries.
o Office rent and utilities.

o Marketing and merchandising expenses.

4. Selling and distribution overheads
These costs are related to selling and distributing the garments.

o Advertising and promotional costs.

o Sales team salaries and commissions.

o Distribution costs, including packaging, shipping,.and logistics.
5. Profit

The manufacturer adds a profit margin, typically a percentage of the total production cost,
to determine the selling price.

Factors influencing standard cost calculation
Several factors influence the standard cost calculation in the garment industry, including:
o Fabric type and quality.
o Complexity ofithe design and construction techniques.
o Production quantity and minimum order quantities (MOQs).
o Labor costs and efficiency.
o Sourcing location and logistics costs.

o Wastage allowances.
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BREAK-EVEN-CHARTS:

Break-even. charts are visual representations of break-even analysis, a vital financial tool
used<in_the garment industry (and other businesses) to understand the relationship
between costs, revenue, and profit at various levels of production or sales.

e Fixed Costs: These costs remain constant regardless of the production volume, such
as rent, salaries of administrative staff, insurance, and equipment depreciation. On a
break-even chart, the fixed cost line is a straight horizontal line. Garment
manufacturers need to carefully manage fixed costs to ensure they are covered even
during periods of lower production.

e Variable Costs: These costs fluctuate directly with the level of production, including
raw materials (fabric, thread, zippers, etc.), direct labor wages, and utilities directly
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tied to production like electricity for machines. The variable cost per unit remains
constant, but the total variable cost increases with production volume.

e Total Costs: This represents the sum of fixed costs and variable costs at each level of
production. The total cost line on the chart starts at the fixed cost level and rises as
production increases.

e Total Revenue: This is the income generated from selling the garments at a specific
price per unit. The revenue line on the chart starts at zero and rises with increasing
sales volume.

e Break-Even Point (BEP): This is the point where the total revenue line intersects the
total cost line. At the BEP, the garment business neither makes:a profit nor incurs a
loss; total costs are exactly covered by total revenue. .Example of break-even
calculation

e Let's consider an example:

e Variable cost per unit: Rs. 400
e Sale price per unit: Rs. 600

e Total fixed costs: Rs. 10,00,000

1. Contribution per unit: Sale price per unit.- Variable costs per unit = Rs. 600 - Rs. 400 =
Rs. 200.

2. Break-even point in units: Total Fixed.Costs / Contribution per unit = Rs. 10,00,000 / Rs.
200 = 5000 units.

3. Break-even sales in rupees: Break-even point in units * Selling price per unit = 5000
units * Rs. 600 = Rs:»:30,00,000.

This example highlights how break-even analysis helps determine the production and sales
targets needed. to cover costs and potentially generate profit. Break-even analysis is an
essentialtool for effective financial management and strategic planning in the competitive
garment industry

Fixed Cost Break Even Chart
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UNIT-IV
QUALITY MANAGEMENT

QUALITY :

Quality in quality management refers to the degree to which a garment meets the
predefined requirements and specifications, including its functionality, appearance, and
durability. It encompasses meeting customer expectations, industry standards, and legal
regulations. Quality management ensures that the entire production process, from raw
materials to the finished product, is optimized for delivering consistent and acceptable
garments.

Key aspects:

Conformance to specifications: Ensuring the garment matches the intended design,
measurements, materials, and construction details.

Functionality: The garment should perform its_intended purpose, such as providing
warmth, comfort, or specific features like pockets.

Appearance: This includes the visual appeal.of the garment, such as color, texture,
and overall aesthetic.

Durability: The garment should be able.to withstand wear and tear and maintain its
quality over time.

Safety: Ensuring the garment is safe for the wearer, free from harmful chemicals,
and meets safety standards.

Quality Management in Garment Manufacturing:

e Quality Control (QC):

This involves inspecting the garment at various stages of production to identify and
correct defects.. QC is product-oriented, focusing on the finished product and ensuring it
meets the required standards.

e .. Quality Assurance (QA):

QA focuses on preventing defects by managing the processes that contribute to quality
throughout the production cycle.

e Compliance with standards:

Adhering to industry regulations and standards, such as those related to materials,
testing, and labeling.
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e Sustainability:

Increasingly, quality management in the garment industry also considers sustainability
aspects, such as the use of eco-friendly materials and ethical production practices.

Importance of Quality in Garment Industry:

e Customer satisfaction: High-quality garments lead to satisfied customers and positive
brand reputation.

e Reduced costs: Preventing defects and errors early in the production<process can
significantly reduce costs associated with rework, returns, and waste.

e Competitive advantage: A strong commitment to quality can give. a garment
manufacturer a competitive edge in the market.

e Brand integrity: Maintaining high quality helps preserve the brand's image and
reputation.

e Operational efficiency: Effective quality management .can streamline production
processes and improve overall efficiency,

EVOLUTION OF QUALITY MANAGEMENT:

The garment industry has evolved from basic inspection to comprehensive systems focused
on customer satisfaction and sustainability. Early quality control focused on identifying
defects after production, while. modern approaches emphasize prevention through
integrated systems like Total Quality. Management (TQM) and utilize technologies like digital
fabrication and data analytics.to optimize processes, reduce waste, and enhance product
quality.

Here's a more detailed look at the evolution:
Early Stages (Pre-20th Century):
» Craft Production:
Quality was largely determined by individual craftsmanship and visual inspection.
» Basic Inspection:
Defect identification after production was the primary method of quality control.
The Rise of Modern Quality Management:
» Statistical Process Control (SPC) (1920s-1940s):

Developed by Walter Shewhart, SPC introduced statistical methods to monitor and
control production processes, identifying and correcting variations.
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» Total Quality Management (TQM) (1950s-Present):

TQM, popularized by Deming, Juran, and Crosby, shifted the focus to customer
satisfaction as the driving force. It emphasized continuous improvement, employee
involvement, and integrated quality management throughout the organization.

Quality Management in the Garment Industry:
» Traditional Quality Control (1980s-2000s):

Emphasis on functional and aesthetic quality, with rigorous checks at various stages
of production.

» Modern Systems (2000s-Present):

Digital Fabrication: 3D printing and other technologies enable rapid prototyping and
customization, enhancing design processes and reducing waste.

Data Analytics: Real-time monitoring and data analysis help identify potential quality
issues early, allowing for proactive adjustments.

Sustainability: Focus on reducing environmental.impact through efficient resource
management, waste reduction, and durable product design.

Quality 4.0 and Beyond: Integration of ‘advanced technologies like Al, loT, and
machine learning to further optimize production and quality management.

Key Aspects of Modern Quality Management in Garments:
» Material Selection:

Ensuring fabrics ‘'meet standards for strength, colorfastness, and other quality
parameters.

» Production Monitoring:
Regularinspections during cutting, sewing, and finishing to catch defects early.
» Standardized Testing:

Conducting tests for seam strength, tear resistance, shrinkage, and other relevant
properties.

» Compliance with Regulations:
Adhering to safety standards and other relevant regulations.
» Customer Feedback Integration:

Utilizing customer feedback to identify recurring issues and improve processes.
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» Continuous Improvement:

Employing tools like PDCA cycle and Six Sigma to identify areas for improvement and
implement changes.

QUALITY FUNCTION AND QUALITY PLANNING:

Quality function and quality planning in the garment industry involve systematically
ensuring that garments meet specified standards through proactive measures and checksat
various production stages. This ensures customer satisfaction, reduces waste, and maintains
brand integrity. Quality planning involves setting quality standards, defining inspection
procedures, and establishing training programs, while quality function focuses on
implementing these plans at each stage of production.

Quality Function in Garment Industry:
» Pre-production Quality Control:

This involves inspecting raw materials (fabric, trims like zippers and buttons) for
defects, ensuring they meet quality standards before cutting or sewing.

» Production Quality Control:

Regular inspections during cutting, sewing, and finishing to identify and correct any
defects or deviations from standards. This includes checking for accurate
measurements, proper stitching, and overall appearance.

» Pre-shipment Inspection:

Final inspection of finished garments before they are shipped to ensure they meet all
quality criteria, including labeling and packaging.

» Quality Assurance:

A proactive approach that focuses on building quality into every stage of production,
including. process planning, staff training, and compliance checks.

» DataAnalytics:

Using data collected from various stages to predict potential defects, analyze
production processes, and improve quality based on customer feedback.

Quality Planning in Garment Industry:
» Defining Quality Standards:

Establishing clear and detailed quality requirements for each garment, including
measurements, tolerances, stitching specifications, and finishing details.
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» Developing Inspection Procedures:

Creating standardized procedures for inspecting materials, during production, and
final products.

» Training the Workforce:

Ensuring that all employees involved in the production process are adequately
trained on quality standards, inspection procedures, and proper handling of
equipment.

» Establishing a Quality Control System:

Implementing a system for monitoring quality at various stages; collecting data, and
identifying areas for improvement.

» Using Quality Tools:

Implementing tools like Six Sigma or Total Quality.Management (TQM) to improve
consistency, efficiency, and reduce costs.

» Continuous Improvement:

Regularly reviewing and refining quality \processes based on feedback and data
analysis to ensure ongoing improvement.

BASIC CONCEPTS OF TOTAL QUALITY MANAGEMENT (TQM) :
1.Customer Focus:
=  TQM emphasizes understanding and meeting customer needs and expectations.

= This involves gathering feedback, analyzing customer preferences, and designing
products that satisfy those preferences, according to Fibre2Fashion.

2. Continuous Improvement (Kaizen):

= TQM promotes a culture of ongoing improvement in all aspects of the garment
production process.

= This involves identifying areas for improvement, implementing changes, and
continuously monitoring results to achieve higher quality and efficiency, says
Khatabook.

3. Employee Involvement and Empowerment:
= TQM recognizes that employees are the key to quality and success.

= |t encourages active participation, providing training, and empowering employees to
take ownership of quality and suggest improvements.
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4. Process-Oriented Approach:

= TQM focuses on managing and optimizing all processes involved in garment
production.

= This includes everything from raw material procurement to final product inspection
and shipping.

5. Fact-Based Decision Making:

= TQM relies on data and analysis to make informed decisions about quality
improvements.

= This involves collecting data on defects, identifying root causes; and using, statistical
tools to track progress and measure the effectiveness of implemented.changes, says
Number Analytics.

6. Supplier Quality Management:
= TQM extends beyond the factory walls to include suppliers.

= |t emphasizes building strong relationships with suppliers, ensuring they meet
quality standards, and collaborating with them'to improve quality throughout the
supply chain.

7. Integrated System:

= TQM requires an integrated approach, where all departments and functions within
the organization work together toachieve quality goals.

= This involves breaking down silos and fostering collaboration between different
teams, such as design, production, and quality control.

PRINCIPLES OF TQM :

Total quality Management strives towards the achievement of quality in everything one
does. Quality means conformance to customer requirements. In today’s highly competitive
economy, business must face the challenge of continually improving the quality of the goods
or services. TQM involves everyone in the organization. It aims at standardizing and
improving. all process in the organization. The function of quality has evolved from more
product inspection to an all-encompassing TQM. It is no longer just a Technical function; it
has.become a management discipline.

In a manufacturing organization, TQM generally starts by sampling a random selection of
the product. The sample is then tested for things that matter to the real customers. The
causes of any failures are isolated, secondary measures of the production process are
designed, and then the causes of the failure are corrected. The statistical distributions of
important measurements are tracked. When parts’ measures drift out of the error band, the
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process is fixed. The error band is usually tighter than the failure band. The production
process is thereby fixed before failing parts can be produced.

QUALITY TRILOGY:

The Quality Trilogy, as defined by Joseph Juran,isa three-part framework for quality
management consisting of Quality Planning, Quality Control, and Quality Improvement. In
the garment industry, these principles can be applied to ensure products meet customer
needs and quality standards throughout the entire production process.

Quality Planning: This involves identifying customer needs and developing{products and
processes that meet those needs. In the garment industry, this could mean researching
current fashion trends, understanding consumer preferences for fabrics, fits, and styles, and
then designing garments that align with those findings. It also~includes -planning the
production process to ensure efficiency and quality at each stage.

Quality Control: This phase focuses on ensuring that products and processes meet the
established quality standards. In garment manufacturing, this could involve inspecting
fabrics for defects, ensuring accurate pattern cutting and stitching, and verifying that
finished garments meet specified measurements and..quality criteria. Statistical Process
Control (SPC) methods and tools like 7 QC tools (check sheets, histograms, Pareto charts,
etc.) are often used to monitor and control quality during production.

Quality Improvement: This involves continuously improving products and processes to
achieve higher levels of quality and customer satisfaction. In the garment industry, this
could mean identifying areas for improvement in fabric usage, reducing waste in cutting and
sewing, or refining garment designs.to enhance fit and comfort. This phase emphasizes
proactive measures to prevent defects and enhance overall product quality.

FOUR PILLARS OF TQM:

The four pillars of Total Quality Management (TQM) in the garment industry
are customer. focus, continuous improvement, employee involvement, and a process-
oriented approach. These pillars are the foundation for creating a quality-focused culture
that aims to consistently meet or exceed customer expectations.

Customer Focus:

This.involves understanding and prioritizing customer needs and satisfaction. In the garment
industry, this means gathering customer feedback through surveys, reviews, and other
channels to understand their preferences and pain points. By understanding what
customers want, businesses can align their products and services to meet those needs,
ultimately increasing customer satisfaction.
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Continuous Improvement:

This pillar emphasizes the ongoing effort to enhance processes, products, and services. In
the garment industry, this could involve implementing lean manufacturing principles to
reduce waste and inefficiencies, using techniques like Six Sigma to identify and eliminate
defects, or adopting a Kaizen approach to encourage incremental improvements from all
employees.

Employee Involvement:

This pillar recognizes that every employee plays a vital role in maintaining and improving
guality. Empowering employees to make decisions, fostering teamwork,«and encouraging
feedback are crucial aspects of employee involvement. Cross-functional teams can be
established to solve problems and improve processes.

Process-Oriented Approach:

This pillar focuses on the importance of well-defined and.managed processes in achieving
consistent quality. In the garment industry, this involves mapping out production processes,
creating standard operating procedures (SOPs),..monitoring performance using key
performance indicators (KPIs), and using root<cause analysis to address any issues. By
focusing on process improvement, the industry can  minimize variations and ensure
consistent quality in garment production.

Customer Process Employee Training
Focus Management & Empowerment

Continuous Improvement

PDCA CYCLE & PDSA CYCLE:

PDCA and PDSA cycles are iterative frameworks used for continuous improvement of
processes and products. PDCA (Plan-Do-Check-Act) focuses on systematically planning,
executing, evaluating, and adjusting processes. PDSA (Plan-Do-Study-Act) is a variation
where the "Study" phase replaces "Check," emphasizing a deeper analysis of results before
taking action. Both cycles are crucial for enhancing quality, efficiency, and problem-solving
in garment manufacturing.
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PDCA Cycle (Plan-Do-Check-Act):

Plan: Identify a problem, analyze its root cause, and develop a plan for
improvement.

Do: Implement the plan on a small scale or pilot basis.

Check: Evaluate the results of the "Do" phase, comparing them to the planned
outcomes.

Act: Based on the evaluation, take action to implement the changes fully, adjust the
plan, or start a new cycle with further improvements.

PDSA Cycle (Plan-Do-Study-Act):

Plan: Similar to PDCA, involves identifying the problem and developing a plan.
Do: Execute the plan on a small scale.

Study: Analyze the results in detail, looking for patterns, insights, and potential areas
for improvement.

Act: Based on the study, take action to refine the plan or implement changes.

Key Differences and Applications in Garment Industry:

Check vs. Study:

The "Check" phase in PDCA focuses on a straightforward comparison of results, while
"Study" in PDSA involves a'more in-depth analysis of data and feedback.

Continuous Improvement:

Both cycles are ‘designed for continuous improvement, but PDSA's emphasis on
deeper analysis can lead to more targeted and effective changes.

Lean Manufacturing Integration:

Both'.cycles are integral to Lean Manufacturing, aiming to minimize waste and
maximize value for the customer.

Problem-Solving:

These cycles are vital for identifying and resolving issues related to quality,
efficiency, and production delays in the garment industry.
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KAIZANCONCEPT:

The Kaizen concept, meaning "continuous improvement,"” is a powerful tool in the garment
industry for enhancing efficiency, quality, and productivity through small, incremental
changes. It involves all employees in identifying and implementing these changes, fostering
a culture of ongoing improvement and waste reduction.

Continuous Improvement:

Kaizen emphasizes the importance of making small, ongoing changes rather than large,
infrequent ones, leading to gradual but significant improvements over time.

Employee Involvement:

It encourages all employees, from management to shop floor workers, to participate in
identifying areas for improvement and suggesting solutions.

Waste Reduction:

Kaizen focuses on eliminating waste in all forms, including material waste, time waste, and
motion waste, which directly impacts production costs and efficiency.

Process Optimization:

By streamlining processes and optimizing workflows, Kaizen helps to improve the overall
efficiency.of the garment manufacturing process.

Quality. Improvement:

Kaizen helps to identify and address quality issues at their source, leading to a reduction in
defects and improved product quality.

Cost Reduction:

By reducing waste, improving efficiency, and enhancing quality, Kaizen contributes to
significant cost reductions in garment production.
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Increased Productivity:

With streamlined processes, reduced waste, and improved quality, Kaizen leads to increased
overall productivity in the garment factory.

5"“SPHILOSOPHY:

The 5S philosophy, a methodology for workplace organization and efficiency, is highly
applicable and beneficial in the. garment industry. It involves systematically organizing,
cleaning, and standardizing.the work environment to improve productivity, quality, and
safety. The five S's (Sort, Set in Order, Shine, Standardize, and Sustain) provide a framework
for creating a more efficient and effective garment production process.

1. Sort (Seiri):

e Action: Identify and remove unnecessary items from the workspace, such as
outdated patterns, fabric scraps, or broken equipment.

e - Benefit: Reduces clutter, frees up space, and minimizes the risk of accidents.
2.Set in Order (Seiton):

e Action: Organize and arrange essential tools, materials, and equipment in a logical
and accessible manner.

e Benefit: Reduces time spent searching for items, improves workflow, and minimizes
wasted motion.
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3. Shine (Seiso):

e Action: Regularly clean and maintain the workspace, including machines, equipment,
and the surrounding area.

e Benefit: Improves hygiene, prevents potential safety hazards, and extends the
lifespan of equipment.

4. Standardize (Seiketsu):

e Action: Develop and implement standard procedures for tasks, such’as machine
operation, quality control, and material handling.

e Benefit: Ensures consistency, reduces errors, and promotes a culture of continuous
improvement.

5. Sustain (Shitsuke):

e Action: Establish a system for maintaining the 5S-practices,.including regular audits
and training.

e Benefit: Ensures the long-term effectiveness of the:5S system and fosters a culture of
continuous improvement.

Benefits of 5S in the Garment Industry:

» Increased Productivity: Streamlined processes and efficient workflows lead to higher
output.

» Improved Quality: Standardized procedures and a clean environment minimize
defects.

» Reduced Costs:'Waste reduction, less rework, and optimized resource utilization
contribute'to cost’savings.

» Enhanced Safety: A clutter-free and well-maintained workspace reduces the risk of
accidents'and injuries.

» ‘Improved Morale: A cleaner, more organized, and efficient work environment can
boost employee morale and motivation.

QUALITYCIRCLES

Quality Circles (QCs) in the garment industry are small, voluntary groups of employees who
meet regularly to identify, analyze, and solve work-related problems, focusing on improving
quality and productivity. These circles foster a collaborative environment where employees
can contribute to problem-solving and process improvement, leading to enhanced quality,
increased efficiency, and greater job satisfaction.
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Small, Voluntary Groups: QCs typically consist of 6-12 employees who perform
similar tasks within the same work area.

Regular Meetings: Members meet regularly, often during work hours, to discuss
issues and brainstorm solutions.

Problem-Solving Focus: QCs identify, analyze, and solve problems related to quality,
productivity, safety, or other work-related issues.

Participatory Management: They are a participative management technique,
empowering employees to contribute to decision-making.
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UNIT-V

ENVIRONMENTAL MANAGEMENT SYSTEM

ENVIRONMENTAL MANAGEMENT SYSTEM (EMS)-MEANING & DEFINITION:

An Environmental Management System (EMS) in the garment industry is a structured
approach that helps companies minimize their environmental impact by managing their
activities, processes, and resources. It involves identifying, assessing, and controlling
environmental aspects, setting objectives and targets, and implementing programs to
improve environmental performance. The EMS framework helps garment businesses
comply with regulations, reduce waste, conserve resources, and enhance their overall
sustainability.

An EMS is a systematic approach to managing an organization's environmental
responsibilities.

It's a set of policies, procedures, and practices that guide how a company identifies,
assesses, and manages its environmental impacts.

The goal is to minimize negative environmental impacts and continuously improve
environmental performance.

Key Components of an EMS in the Garment Industry:

Environmental Policy: A statement outlining the organization's commitment to
environmental protection and sustainability.

Planning: Identifying environmental aspects (e.g., water consumption, energy use,
waste generation)and assessing their potential impacts.

Implementation ‘and Operation: Establishing procedures and controls to manage
environmental aspects, such as water treatment systems, waste management
protocols, and energy-efficient practices.

Checking and Corrective Action: Monitoring environmental performance, measuring
progress against objectives, and taking corrective actions when necessary.

Management Review: Regularly reviewing the effectiveness of the EMS and making
necessary improvements.
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ELEMENTS OF EMS:

An Environmental Management System (EMS) in the garment industry, based on
standards like ISO 14001, focuses on systematically managing the environmental impacts of
textile production processes. Key elements include establishing an environmental policy,
identifying and evaluating environmental aspects and impacts, setting objectives and
targets, implementing plans, monitoring performance, and continuously improving the
system.

1. Environmental Policy:

A documented statement outlining the organization's commitmentto environmental
protection and sustainability.

It should align with the organization's overall goals and objectives.

This policy serves as the foundation for the entire EMS.

2. Planning:

Environmental Aspects and Impacts: Identifying all potential environmental impacts
associated with the company's activities, products, and services.

Legal and Other Requirements: Ensuring compliance with relevant environmental
laws, regulations, and other requirements.

Objectives and Targets: Setting specific, measurable, achievable, relevant, and time-
bound (SMART) goals to reduce.environmental impacts.

Environmental Management ‘Programs: Developing detailed plans and actions to
achieve the established objectives and targets.

3. Implementation and Operation:

Resources, Responsibilities, and Authority: Assigning roles and responsibilities for
environmental management and providing the necessary resources.

Competence, Training, and Awareness: Ensuring that employees are trained and
aware of their environmental responsibilities.

Communication: Establishing effective internal and external communication
channels for environmental information.

Document Control: Maintaining accurate and up-to-date records of the EMS
documentation.

4. Checking and Corrective Action:

Monitoring and Measurement: Regularly monitoring and measuring environmental
performance to track progress and identify areas for improvement.

Page 70 of 75


https://www.google.com/search?sca_esv=db6c98fd308e1745&cs=0&q=ISO+14001&sa=X&ved=2ahUKEwjFm7__hYGPAxXEUWwGHZd8LbgQxccNegQIAhAB&mstk=AUtExfBwZU0pk8DT_ajDE8_gHWTrmYxdfFNAZfAVMaIH2NErX0ZGs3PJ2EW72uMSdkHBQwQnTRQRPF2EvpOLomeAl9NhJmM-9gHoBxIDANR0hJh0_tZWlNw8qV0a4uKXZ3Is-AwtQKYyPUWv2kevGKc6isAz7d3VYK_z5RNsJ58ZQrmztZ8VNdS21qBHjucnzcy1x6eW&csui=3

ACADEMIC YEAR 2025-2026, SEMESTER -V
STUDY MATERIAL FOR B.Sc FASHION TECHNOLOGY
GARMENT QUALITY AND COST CONTROL

Non-Conformance and Corrective Action: Establishing procedures for addressing any
non-conformances and implementing corrective actions.

Auditing: Conducting regular internal and external audits to assess the effectiveness
of the EMS and ensure compliance.

5. Management Review:

Reviewing the System's Effectiveness: Regularly reviewing the overall performance
of the EMS to identify areas for improvement and ensure its continued suitability
and effectiveness.

Making Necessary Changes: Implementing changes to the EMS based.on the findings
of the review process.

Continuous Improvement: The EMS should be a dynamic system, constantly evolving
and improving its environmental performance.

BENEFITS OF EMS:

>

Regulatory Compliance: Helps ensure adherence to environmental regulations and
permits.

Reduced Environmental Impact: Minimizes < pollution, waste, and resource
consumption.

Cost Savings: Optimizes resource use; reduces waste disposal costs, and lowers
energy consumption.

Improved Reputation:Enhances the company's image and builds trust with
customers and stakeholders.

Competitive Advantage: Demonstrates commitment to sustainability, making the
company more attractive to environmentally conscious consumers.

Enhanced Employee Engagement: Promotes environmental awareness and
stewardship among employees.

Sustainable Practices: Drives the adoption of sustainable materials, production
processes, and waste management strategies.

Continuous Improvement: Provides a framework for ongoing environmental
performance improvement.

ENVIRONMENTAL POLICIES:

Environmental policies in the garment industry focus on minimizing the sector's ecological
footprint through sustainable practices, waste reduction, and responsible sourcing. Key
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areas include reducing water and energy consumption, minimizing chemical usage,
promoting circular economy principles, and ensuring ethical labor practices.

1. Reducing Environmental Impact:
* Water and Energy Conservation:

Implementing water-efficient dyeing and finishing processes, utilizing renewable
energy sources (solar, wind), and investing in energy-efficient machinery are-crucial
steps.

* Chemical Management:

Shifting towards eco-friendly dyes and chemicals, minimizing the use of hazardous
substances, and implementing robust wastewater treatment systems are essential.

* Waste Reduction and Recycling:

Encouraging the use of biodegradable and compostable’ materials, promoting
recycling and upcycling initiatives, and extending the-lifespan of textiles are vital for
a circular economy.

2. Promoting Ethical Labor Practices:
* Fair Wages and Safe Working Conditions:

Sustainable fashion businesses prioritize fair wages, safe working conditions, and
ethical sourcing of materials.

* Combating Greenwashing:

Ensuring transparency and accuracy in environmental claims is crucial to build
consumer trust. and \prevent misleading information according to Beveridge &
Diamond PC.

3. Policy and Regulatory Frameworks:
* Extended Producer Responsibility (EPR):

Implementing EPR schemes, where producers are responsible for the end-of-life
management of their products, is gaining traction.

* Transparency and Labeling:

Providing clear and accurate information about the environmental impact of
products, such as carbon emissions and water consumption, empowers consumers.
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* Circular Economy Initiatives:

Laws like the French AGEC law, which prohibits the destruction of unsold non-food
products, are encouraging a shift towards reuse, donation, and recycling, according
to ClimateSeed.

% National and International Standards:

Collaboration between industry stakeholders and governments is crucial to.develop
and implement effective environmental policies.

4. Key Initiatives and Organizations:
* ZDHC (Zero Discharge of Hazardous Chemicals) program:

This program focuses on eliminating harmful chemicals from textile:production and
promoting safer alternatives.

IMPLEMENTATION OF ISO 14000 STUDY ON OTHER MANAGEMENT SYSTEM: SA8000,
OHSAS18000 AND WRAP.

Implementing I1SO 14000 alongside SA8000, OHSAS 18000, and WRAP in the garment
industry involves establishing an Environmental Management System (EMS) while also
addressing social compliance and occupational health & safety. SO 14000 focuses on
environmental protection, SA8000 on' social accountability, OHSAS 18000 (now ISO
45001) on occupational health and .safety, and WRAP on responsible apparel
production. These standards, when integrated, create a comprehensive framework for
sustainable and responsible garment manufacturing.

1. 1SO 14000 (Environmental Management System - EMS):
» Focus:

Minimizing environmental impact, managing resources efficiently, and reducing
pollution.

» Implementation:
e Conducting environmental impact assessments.
e Developing environmental policies and objectives.
e Establishing monitoring and control procedures.
e Optimizing processes to reduce waste and energy consumption.

e Implementing corrective actions for identified environmental issues.
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2. SA8000 (Social Accountability):
» Focus:

Ensuring fair labor practices, safe working conditions, and ethical treatment of
workers.

> Implementation:
e Complying with labor laws and international standards.
e Providing fair wages and benefits.
e Ensuring safe and healthy working conditions.
e Prohibiting child labor and forced labor.
e Promoting freedom of association and collective bargaining.
3. OHSAS 18000 (now ISO 45001 - Occupational Health and Safety):
» Focus: Protecting employees from workplace hazards and ensuring their well-being.
» Implementation:
e |dentifying and assessing occupational health.and safety risks.
e Developing procedures for risk-mitigation and control.
e Providing training and awareness programs.
e Establishing emergency. preparedness and response plans.
e Implementing measures for accident and incident prevention.
4. WRAP (Worldwide Responsible Accredited Production):
» Focus: Promoting ethical and safe working conditions in the garment industry.
» Implementation:

e Adhering to the WRAP Production Principles, which cover labor standards, health
and safety, and environmental practices.

e Undergoing regular audits and assessments to ensure compliance.
e Continuously improving social and environmental performance.
Benefits of Integration:

e Enhanced brand reputation:
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Demonstrating a commitment to sustainability and ethical practices can improve
brand image and attract socially conscious consumers.

Improved employee morale and productivity:

Safe and fair working conditions lead to increased job satisfaction and productivity.
Reduced operational costs:

Efficient resource management and waste reduction contribute to cost savings.
Access to new markets:

Some retailers and buyers require suppliers to be certified under these standards.
Improved regulatory compliance:

Meeting the requirements of these standards helps organizations comply with
relevant laws and regulations.

Reduced environmental impact:

Implementing ISO 14000 minimizes the garment industry's footprint on the
environment.
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