
IJSRD - International Journal for Scientific Research & Development| Vol. 6, Issue 04, 2018 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 194 

Performance and Development of Garment Factory in Lean Principles 

P. Sakthivel1 Dr. Murali Manohar. R2  

1UG Student 2Associate Professor 
1,2Maharaja Engineering College, Coimbatore, 641654, India

Abstract— In this era of globalization, it is necessary for all 

the companies to stay competitive, Globalizations of markets 

made the companies to prove themselves among others. 

Increased productivity is a main driver of competitiveness in 

the sensitive garment market. There are number of ways to 

improve productivity, sales and profit but it is basic to supply 

a quality product at right time. Traditional garment 

manufacturing companies in Tiruppur are facing problems 

like low productivity, high rework and rejection, high cycle 

etc.  Lean Manufacturing is a management philosophy 

derived mostly from the Toyota Production System 

(TPS).Apparel manufacturing industries are trying to 

improve their production system continuously looking for 

new production tools and techniques to keep swiftness with 

the rapid changes of trend in consumers of apparel products. 

To deal with the challenges, industries must improve 

production efficiency labor productivity reduce lead time and 

ensure delivery schedule requirements. Applying lean tools 

in micro sized companies are very challenging because of 

poor planning and execution. The organization’s attitude and 

less awareness about lean techniques are one of the major 

bottle necks for implementing lean manufacturing concept.  

This research addresses the implementation of lean tools in a 

garment manufacturing company in Tiruppur. The main issue 

in their export is meeting the deadline and many times 

delayed delivery occurs which leads to either Air Shipment 

(which is 10 times more expensive than sea shipment) or even 

cancellation of order. Good will and reputation of company 

is dropped. Time study, process analyses and Quality tools 

were used as tools to measure and analyse the process. 

Preliminary survey showed that there were some processes 

that lead to overall increase in production lead time and Work 

in Progress (WIP). A brainstorming session was conducted 

which included production manager, shop floor managers and 

operators to discuss upon this issue and derived a cause and 

effect diagram out of it. Value stream mapping (VSM) was 

used to understand the production process in the organization 

which shows that existing production process was inefficient 

and leads to bottleneck in sewing department. The objective 

of this research is to evolve and test various strategies to 

reduce idle time of workstations and improve the productivity 

for meeting the delivery schedule. This paper briefly 

describes the application of cause and effect analysis, pareto 

charts and time study techniques, value stream mapping and 

line balancing to improve productivity of the garment 

company. Flexible line balancing software version 3.0 has 

been used to simulate and estimate line efficiency. It is 

observed that by the implementation of lean tools meeting 

production dead line and the results were highly encouraging. 

From the proposed method production time of the style 

selected has been reduced from 4.4 minutes to 3.76 minutes. 

Number of operators have been reduced from 12 to 8. Rework 

level has been reduced by 1%, the main reduction is due to 

balanced work cells. Assembly line efficiency has been 

increased from 60% to 86.4%. A current state VSM was 

created and analyzed for potential areas of improvement. 

Lean manufacturing techniques were used to create a future 

state. The VSM suggests that a better lead-time reduction 

through the use of line balancing.         
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I. INTRODUCTION 

The Royal Valley Processing Mills group in Tiruppur is one 

of the pioneers in manufacturing and exporting knitted 

garments to international companies for over two decades. 

The company caters the needs of some of the world’s 

foremost buyers. The production process of garments 

involves clothing, pattern generation, fabric cutting, sewing 

and ironing and packing. Some processes are carried in the 

factory and remaining are outsourced based on the need .The 

major problems faced in the garment manufacturing company 

is at stitching area; most of the failures to meet delivery time 

is because of stitching .Stitching operation with respect to 

cutting and finishing needs high skill and quality work. The 

main difficulty is associated with repairing of products sewed 

with wrong specifications. 

II. PROBLEM DEFINITION 

In the case study company the sewing section of the unit 

suffers from long production times .No precise work 

distribution was followed by laborers which results in more 

idle time in the company. Merchandisers were not able to 

control quality right at the first time and so lot of reworks and 

the lead time was increased. Based on the observation it is 

known that the plant needs the implementation of lean 

concepts to improve productivity. Hence the main aim of this 

work is implementation of lean tools to improve the quality, 

reducing the idle time and meeting the delivery schedule.  

III. METHODOLOGY 

The methodology is a set or system of methods, principles 

and rules to solve the problem. The cycle time has to be 

reduced for meeting delivery schedule. The reasons for not 

meeting the delivery schedule include more number of 

processes at sewing section, idle time of workers and rework.  

The reasons for longer cycle time are identified by using 

SIPOC chart, time study and takt time estimation. Then the 

VSM is developed for current Production process. VSM helps 

to identify the value added (VA) and non-value added time 

(NVA). Based on this 5S, pareto chart and line balancing tool 

are applied for improving the productivity. 

Based on the various case studies discussed in the literature 

the following conclusions are made.  

1) Perform cause and effect analysis. 

2) Draw Pareto and radar chart 

3) Draw the current state and future state value stream maps 

for the processes.  

4) To level the work load using line balancing using 

heuristic method (Largest candidate rule) algorithm  
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5) To suggest a proposed layout 

 

IV. PROCESS FLOW STUDY 

The study on process flow for the selected product (infant T-

shirt) was done by analyzing each step of the manufacturing 

process with an aim to improve productivity. This study aids 

in finding better methods for doing the process by eliminating 

unproductive elements of the process. The observed process 

flow for the product is depicted in the flow chart  (Fig 

3) 

 

 
Process flow chart 

V. RESULTS AND DISCUSSION 

A. Cycle Time Study 

The cycle time study is a structured process of directly 

observing and measuring human work in order to establish 

the time required for completion of that work. The recorded 

cycle times for individual operations shows how well the 

current operation was carried out in relation. The time study 

has been taken for a sample size of 10. 

1) Outcomes from Time study  

1) Ten trials were observed. 

2) Discrete time study method was adopted. 

3) Only value added time was taken into account. 

4) Total cycle time was observed as 4.4 minutes  

5) 12 operators and 4 helpers are involved. 

6) Idle time of each process was high  

2) Takt time calculation 

A very important principle of lean is for waste elimination. It 

is achieved by standardization of worker actions. Takt time is 

defined as the time required for producing one unit of daily 

salable quantity based on the actual customer demand. The 

target is produced at a pace not higher than the takt time (Mid-

America Manufacturing Technology Center to press release, 

2000). Takt time is calculated based on the following formula 

[Feld, (2000)]. 

 DemandCustomer 

 Time Work Available
 (TT) TimeTakt   

Monthly requirement = 18200 units.(basic T shirt)  

Plant shift = 9:00 to 5:00, two tea break of 15 minutes each, 

lunch break of 60 minutes  

6 working days a week (Sunday holiday)  

Daily working hours = 6.5.  

Total no. of working days = 26.  

Total hours = 6.5=.169=23400 secs  

 DemandCustomer 

 Time Work Available
 (TT) TimeTakt   

= 608400 secs/18200 pcs = 33.1 secs 

B. Cause and Effect Analysis 

 
Cause and effect analysis 

1) Outcomes from Cause and effect analysis 

1) The following were identified as possible causes 

Unequal distribution of work. 

2) Materials supply problem. 

3) Poor scheduling and Capacity constraint. 

4) Inadequate communications. 

5) Increased searching time. 

6) Defect and rework. 

7) Increased material movement  

8) Increased WIP.  
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C. Defects 

Defects minimization is the first condition of reducing 

production cost and improving quality. It will also reduce the 

cycle time by reducing reworks and finally result in higher 

productivity. Quality of garments is analyzed in this paper. 

Pareto analysis was done to identify the major types of 

defects as shown in Fig 5. 

 
Fish bone diagram of broken stitch 

 
Pareto chart 

1) Outcomes from pareto chart 

The chart visually shows  which defects are more significant  

In-house Production Mistake 

 Broken Stitch – 23.26% 

 Skip Stitch – 9.85% 

 Raw edge – 8.83% 

 Uneven, Up /Down – 8.66% 

 Down Stitch – 8.15% 

 Process Missing – 7.98% 

 Puckering – 7.98% 

 Joint Stitch – 6.96% 

These defects are responsible for 80% of total defects 

2) Value Stream Mapping 

The VSM of a process serves to describe a highly complex 

real system in a less complex 2-D format. Value stream 

mapping has two mile stones called current state VSM and 

future state VSM. To achieve this, IGRAFX Software was 

used in this work to create current state map as shown in Fig 

6. Mapping the process by using various relevant data 

collected regarding each process that arrived through time 

study analysis and field observation such as inventory days 

and quantity. Figure 6 shows the VSM resulting from the 

analysis of the current manufacturing situation of boards. By 

this analysis bottleneck process is identified and it being 

targeted to make improvements.  

3) Outcomes from Current state VSM 

The lead time of the process is 21.7 hours.  

Value added time: 845 secs.  

Uneven assembly line balancing.  

D. Analysis of future state VSM 

By analyzing the timeline on the current state value stream 

map, it is identified that lead time was reduced from 21.7 hrs 

to 19 hrs. Introduction of online checking in the power table 

and Singer table has reduced defects by 1% 

1) Outcomes from Future state VSM 

The lead time of the process is 19 hours.  

Value added time: 787 secs.  

5S implemented in stores, Online checking introduced to 

reduce defects, line balancing to decrease idle time.  

E. Line balancing 

Line balancing is considered a great weapon against 

especially the time wasted by the workers. The idea of line 

balancing is to make every workstation produce the right 

volume of work that is sent to upstream workstation without 

any stoppage. 

1) Before line balancing 

 
Existing layout 
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In the current scenario the workload has been distributed 

without any scientific basis. Unequal distribution of work not 

only hampers the productivity but it also brings about over 

processing among other wastes. Therefore the current work 

distribution was studied and layout is shown in Fig . 

a) After line balancing 

1) Current state mapping has many idle times and 

workstations are more and process waiting happens. 

2) After line balancing   the efficiency of the line is 

improved to 86.4 % and there are no stoppage of lines 

and lead time will be improved 

3) The workstation has been reduced from 12 to 8 

workstations therefore improving the efficiency of the 

process. . Line balancing efficiency has been shown in 

fig 9. 

 
Flexible line balancing 

Value stream mapping was used to help identify 

areas of potential improvement to reduce lead times and 

increase throughput. The data was analyzed to determine 

areas of improvement and lean manufacturing techniques 

were suggested to lower lead time and increase throughput. 

In the proposed layout the machines are kept in 

straight line according to the operation sequence. The final 

garment from last operation is fully checked and corrected 

immediately for any defects. Two workers iron the garments 

and two workers in front of them inspects the ironing, attach 

tags at required places and performs packing of garments. 

The concept of line balancing is applied by 

combining and reassigning work elements to reduce idle time 

and operators. By reallocation of work elements, the amount 

of work to customer is done in a balanced fashion. 

VI. CONCLUSION 

The purpose of this study is to suggest ways to improve 

productivity. 

1) Production time of the style selected has been reduced 

from 4.4 minutes to 3.76 minutes. 

2) Number of operators have been reduced from 12 to 8  

3) Rework level has been reduced by 1%, the main 

reduction is due to balanced work cells.  

4) Assembly line efficiency has been increased from 60%  

to 86.4% 

A current state VSM was created and analyzed for 

potential areas of improvement. Lean manufacturing 

techniques were used to create a future state. The VSM 

suggests that a better lead-time reduction through the use of 

line balancing. 
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