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Abstract: Productivity plays an important role in any garment
industry. There are various reasons for which the productivity
decreases and there are many known methods to improve the
productivity. Choosing a correct and effective method plays a
crucial role. A garment manufacturing unit is considered for study
and analysis. The study helped in identifying the problems in the
industry. The study reported that productivity is low due to time
Study analysis not being followed for the sewing operations.
Secondly, employees are not motivated in the workplace. In order
to improve the productivity, time study and motion study are the
effective methods. Work study is known to be a highly effective
productivity improvement method. Determining the standard
work cycle time is one of the most important step used in work
study, which helps in great deal in improving activities. The time
study and method study was carried out and was found that the
employees are not motivated in the workplace and that has
resulted in low productivity and efficiency. Subsequently with the
help of management various monetary and non-monetary
incentives to employees were suggested in addition to salary on
weekly or monthly basis. The introduction of the incentive schemes
has motivated the employees to work more efficiently. The time
and motion study carried out in the industry has improved the
productivity by 33% and on an average; an operator makes 32
pieces per hour.

Keywords: Time study, Motion study, Work study, Flow process
chart, Time standards, Productivity, Employee motivation,
Incentive schemes.

1. Introduction

The study was carried out at a garment industry ‘“Lango
Garments”. It is established in the year 2007.The industry
produces 15,000 garments per day and has well-equipped in-
house factory 0f40,000 sq. ft. operating with 150 machinery.

The productivity of the industry was studied and it was
observed that the time study analysis is not being followed for
the sewing operations. Hence, the study aims to identify the
bottleneck operations and suggest appropriate methods to
improve the productivity of the industry to overcome the
problems.

Productivity is obtained by dividing output by one of the
factors of production. Work study may be a method of
enhancing the productivity of the firm by eliminating the waste
and unnecessary operations. It identifies non-value adding
operations by analyzing all the factors affecting the operation.
Method study and work measurement are a part of time and
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motion study. Work measurement is additionally called by the
name ‘Time study’. Work measurement is completely essential
for both the design and control of operations. Highly motivated
employees focus their efforts on achieving the precise goals.
It’s the manager’s job, therefore, to motivate the employees to
get them to take up and try the simplest job. Highly motivated
employees call in sick less frequently, are more productive, and
are less likely to convey bad attitudes to customers and
associates. The motivation given has to be justified and should
be rational. It should be ready to fulfill the aim of productivity
improvement otherwise it's going to result into huge loss to the
organization and should even cause unethical work practices.
Rewards and incentives within the workplace have benefits for
both employees and employers. These incentives encourage
friendly competition between workers when linked to job
performance. The sharing of a company's profits gives incentive
to employees to supply a top quality product, perform a top
quality service, or improve the standard of a process within the
corporate. Non-financial incentives help in satisfying
psychological, social and emotional needs of the workers. Few
examples for incentives include attendance bonus, group
incentives, and monetary awards, allow flexibility and
allowances, giving an opportunity to steer, work-life balance,
helpful services, healthy food etc.

2. Literature Review

A. Productivity

According to J. R. Hicks, “Production is an activity whether
physical or mental, which is directed to the satisfaction of other
people’s wants through exchange. “Productivity is defined as
the ratio between output and input. Output determines the
quantity produced and input determines the various resources
employed like man, material, machines etc., (Ramesh Babu-
2012). Productivity refers to the efficiency of production
system. It is an indicator of how well the factors of production
are utilized. (Glock and Kunz-2005).

Productivity = Output/Input

B. Work Study

“Work study is a generic term for those techniques, method
study and work measurement which are used in the examination
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of human work in all its contexts. And which lead
systematically to the investigation of all the factors which affect
the efficiency and economy of the situation being reviewed, in
order to effect improvement.” (George Kanawaty, 1955).

Work Study

v v

Method Study

Work Measurement

v

Time Study

/

Higher Productivity

Mation Study

Fig. 1. Framework of work study

1) Method study
“Method study is the systematic recording and critical
examination or existing and proposed ways of doing work as a
means or developing and applying easier and more effective
methods and reducing cost.” (George Kanawaty, 1955).
2) Recording techniques for method study
Following the selection of the work to be analyzed, the next
step in the basic procedure is to record all details pertaining to
the existing method. It is important to provide a method for
tracking all the required information regarding the current
method in order to imagine the activities chosen for
investigation in their entirety and to improve them by
subsequent critical review. Records are extremely useful for
comparing the success of the proposed improved process before
and after.
3) Types of charts
It can be broadly divided into
i Macro motion charts
ii. Micro motion charts.

i. Macro motion charts:
Following four charts are used under this type:
1. Operation Process Chart
It's also known as an outline phase diagram. By documenting
only, the main operations and inspections involved in the
process, an activity process map provides a bird's eye view of
the entire process.
2. Flow Process Chart
The flow process map depicts the flow of work for a product
or a portion of it through a work center or department, with
activities recorded using appropriate symbols. It is an
amplification of the operation process map, which depicts
operations such as inspection, storage, delay, and
transportation.
3. Two Handed Process Chart
The most accurate form of flow chart is a two-handed
(operator process chart), in which the movements of the
workers' hands are reported in relation to one another. The two-
handed method map is typically limited to work done at a single

International Journal of Research in Engineering, Science and Management, VOL. 4, NO. 4, APRIL 2021 131

location. This also provides a graphical representation of the
worker's manual tasks in a coordinated manner.
4. Multiple Activity Chart

It's a graph in which the actions of multiple subjects (worker
or equipment) are reported on a standard time scale to
demonstrate their interdependence.
4) Motion study

Motion research is a form of process study in which the
motion of an operator or a piece of work is examined using the
prescribed methods.
5) Time study

Work measurement is another name for time study. It is
needed for both operational planning and control. Time
research is described by the British Standard Institute as "the
application of techniques designed to determine the time
required for a skilled worker to perform a specified job at a
defined level of efficiency.” (Glock and Kunz, 2005).

C. Employee Motivation

Motive is described by Webster's Dictionary as "something
that causes an individual to act." Employee motivation refers to
how dedicated an employee is to his or her job, how involved
he or she feels in the company's goals, and how motivated he or
she feels in their everyday tasks.

Employees who are highly motivated concentrate their
energies on achieving particular objectives. As a result, it is the
manager's responsibility to inspire workers and encourage them
to do their best work. Employees who are motivated are less
likely to call in sick, are more active, and are less likely to
express negative attitudes to customers and coworkers. Job
motivation may be extrinsic or intrinsic, which means that an
employee's motivation stems from within. (Stephen, 2016)

1) Incentives

Despite the promotion of alternative motivators, money
continues to play a significant role in the mix of motivators.
Employees who participate in benefit sharing receive a share of
the profit in addition to their daily pay.

Employees and employers alike benefit from job bonuses and
rewards. When linked to job results, these incentives promote
friendly competition among associates. Employees are
motivated to create a high-quality product, provide high-quality
service, or increase the quality of a company's process by
sharing profits.

Non-monetary benefits are those that help workers meet their
psychological, social, and emotional needs. Attendance
bonuses, community rewards, and cash prizes are only a few
examples of incentives. Others include allowing flexibility and
allowances, providing a chance to lead, promoting work-life
balance, providing supportive resources, and providing
nutritious food.

3. Methodology

Production in the apparel manufacturing industry plays a
major role in deciding the profit/loss of the company. There are
various reasons that affect the target output or production.
Identifying the reasons troubling productivity and the methods
used to overcome the problems, by utilizing the available
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manpower in a more effective way are discussed in
methodology.

In order to achieve the objectives of the project, the
methodology flow chart has been designed. The methodology
followed in the study is explained in the Figure 2 and 3.

Productivity Efficiency
Improvement Improvement

Work study Em;?loy.ee

Motivation

Work
Meth i
i Measurement Incentives
Motion study Time study

Higher Productivity

Fig. 2. Methodology outline chart

Productivity
Improvement

Time &
Motion Study

Process flow chart
Time study chart

Original Operation breakdown Results and discussion

Original 2 Hand process chart Proposed Time study chart

Original Multiple activity chart Proposed Multiple activity chart

Original 2 Hand process chart Proposed 2 Hand process chart

Original Time study chart Proposed operation breakdown

Fig. 3. Methodology flowchart

A. Productivity Improvement

In order to improve the productivity in the industry following
methods are followed.
1) Style Analysis

This polo T-shirt shown in Figure 4 is exclusively designed
for men’s upon considering the comfort. It is made up of 100%
cotton, Pique fabric with 160 GSM. It has sizes from M, L, and
XL. This polo T-shirt has the following parts,
Front part
Back part
Sleeves — 2 No’s
Collar
Placket
Side label
Contrast cuff

=

R N

Fig. 4. Men’s T-Shirt
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2) Process Flow Chart and Operation Breakdown Table

A process analysis can be used to improve understanding of
how the process operates and to determine potential targets for
the process improvement through removing waste. Thus, the
chart shows the flow of operations which needs to be done in
order to complete the sewing of the polo neck T-shirt. It shows
the process flow of both machine and non- machine operations
of each part of the polo T-shirt. Process layout of polo T-shirt
is shown in Table 1. The stitches and machines required to
construct Polo Neck T-shirt is shown in Table 2.

Table 1
Process layout of polo-shirt
SL. | Operation MIC Man power
No. Helper | Operator
1 | Marking placket position on front panel Helper 1
2 | Placket rolling Helper 1
3 | Placket cutting Helper 1
4 | Placket joint in front panel SNLS 1
5 | Nose tack of placket in front panel SNLS 1
6 | Finishing the edges oL 1
7 | Body match of placket Helper 1
3 | Shoulder joint SNLS 1
9 | Shoulder top stitch SNLS 1
10 | Care label joint SNLS 1
11 | Collar marking to front panel Helper 1
11 | Collar joining SNLS 1
13 | Collar over locking oL 1
14 | Neck Piping FL 1
13 | Neck top bound stitch SNLS 1
16 | Main label joint to neck SNL3 1
17 | Lower placket finish SNLS 1
18 | Upper placket finish SNLS 1
18 | Placket tack (upper & lower placket finiching) SNLS 1
10 | Placket timming Helper 1
11 | Placket front box making SNLS 1
11 | Body panel hemming oL 1
13 | Side band seaming oL 1
14 | Sleeve matching Helper 1
13 | Shoulder piping Helper 1
26 | 8leeve join seam oL 1
27 | Side band tacking SNLS 1
28 | Side band top stitch SNLS 1
1% | Side seam oL 1
30 | Side Label seam oL 1
31| Sleeve tack SNLS 1
] 23
Total Man Power =
Table 2
Stitches and machines needed to make Polo T-shirt
5L, | Operations Stitch Type Machines
No.
1 | Placket Rolling IN Lock Sntch SNLS
2 | Placket Jomn IN Lock Stitch SNLS
3 | Nose Tuck IN Lock Stitch SNLS
4 Shoulder Joun seam Over edge Sutch oL
5 | Collar Join seam IN Lock Stitch SMLS
§ | Collar Finishing Over edge Stitch oL
7 | Upper Placket Top stitch 1N Lock Suich SNLS
8 | Lower Placket Top stitch 1N Lock Snrch SNLS
9 | Back Neck Top stitch 1N Lock Sutch SNLS
10 | Placket top stitch 1N Lock Stitch SNLE
11 | Placket Box stitch IN Lock Sutch SNLS
14 | Sleeve Cuff Joimng Over edge Stitch oL
15 | Cuff Top Stich Chain / Flat bed Stitch FL
16 | Sleeve Joining Over edge Stitch oL
17 | Arm Hole Top stitch Chain / Flat bed Sutch FL
18 | Side Seam Over edge Stitch oL
1% | Body panel Heming Flat lock FL
20 | Sleeve tuck seam IN Lock Stitch SNLS
21 | Button Hole stitch Bautton Holing BH
22 | Bufton seam Button Artaching BA
23 | Side label Label seam oL
Total Machine 23
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3) SAM allocation

Based on the motion study and cycle time of an operation, a
standard time is allocated for every operation known as SMV
(standard minute value). Each operation was measured in
seconds and is recorded. Time study sheet is showing the
different types of processes, standard time for each operation in
minutes, with allowance added 15%, SMV and SAM for Polo
T-shirt. Table 3 shows the operation breakdown with SMV.

Table 3
Operation breakdown with SMV for Polo T- shirt

SL. | Operation Standard | Allowance

No. Time (sec) 15%
1 Marking placket position 26 39
2 Placket rolling 36 54
3 Placket cutting 28 42
4 Placket joint in front panel 62 9.3
5 Nose tack of placket in front panel 25 3.75
6 Finishing the edges 26 3.9
7 Body match of placket 20 3
§ Shoulder joint 30 7.5
9 Shoulder top stitch 44 6.6
10 | Care label joiat 22 33
11 Collar marking to front panel 30 4.5
12 | Collar joining 40 6
13 | Collar over locking 36 54
14 | Neck Piping 38 3.7
15 | Neck top bound stitch 55 8.25
14 Main label joint o neck 32 4.8
17 Lower placket top seam finish 44 6.6
18 Upper placket top seam finish 34 81
19 Placket tack (upper & lower placket finishing) 32 4.8
20 | Placket trimming 21 3.15
21 Placket front box making 31 4.65
22 Body panel hemming 32 4.8
23 Side band seaming 36 34
24 | Sleeve matching 30 43
25 Shoulder piping 20 3
26 Sleeve join seam 45 6.75
27 Side band tacking 40 ]
28 Side band top stitch 33 5.25
29 Side seam 40 6
30 Side label seam 13 23
51 Sleeve tack 20 3

[Total Estimated SMV 17.75 (min) | 2.66 (min)

No. of Operator: 31

Standard Minute Value (SMV): 17.75 (min)
SAM = (SMV + 15% allowance)

=17.45 + 2.66 = 20.41 (min)

Target per hour: (31x60)/20.41 = 91.13 pcs/hr.

SMV

12 13 14 15 1 5 26 27 28 29 30 31

61718192021 2223242

40
o
123458686

78 91011

Time taken (in sec)

st of Operations

Fig. 5. Estimated standard minute values

The Figure 5 shows that there are thirty-one (31) operation
breakdowns where most of the values for SMV are below 50.
The target per hour of a qualified operator will be 91 pieces. On
the other hand, operation SMV above 60, are observed as
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placket finishing, and side seam operation which are 220 and
130 seconds respectively when the whole operation is
combined.
4) The Original Method

An operation of placket making with side seam of a Polo T-
shirt has been taken and it is required to study the existing
original method using work study and thereby propose a new
method which is more efficient and less time consuming. The
existing method is the traditional method in practice for making
polo T-shirt front placket and side seam which is followed.

a) Operational breakdown for placket

| T-shirt front panel picked from right side by right hand |

1

| Cantre front line cut to placket length on front panel |

l

| Placket piece taken with lining from right side |

1

| T-zhirt front nzil pressed at 1.3 inch from cantre font line panel to fnmer side |

I

| Placket fabric kept in stitching area |

|

| Pressure foot and needls moved down to stitching |

I

| Plackst stitched on front panel |

l

| Placket taken out and turned |

|

| Top stitch at 5mm'ﬁam edga |

|

Pressure foot and needle meoved up fabre pulled out

I

| Thread trimming |

l

Tumead inside and press nail at 1.5 inch from sarly folded area

!
| Placket fabric kept in stitching area |
!

| Pressure foot and Needle moved down |

]

| Placket stitched back panel |

l

| Placket tumed and trimmed |

| Top stitch at Smm fom edge |

}

| Pressure foot and needle moved up pulling fabric out |

| MNail press open from the s2cond stitch |
Il

'

| Stitched fabric is kept eft sids on the bin |
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b) Operational breakdown for side seam

|| Fabric is picked from the right by right hand side |

| Assemble of fabric from right hand to lsft hand |

| Panals ara alignad f;r the side seam |

|

| Eept the panel at the stitching area |
:

1

| Prezsure foot and neeld.le moved down |

l

| Edgze stitch at Smum from edze of the panel |

l

| S1de zeam started from top

|
| Stitching E'amd |
1

| Side label 1= placed on side on position and hold |

Stitching resumed

| Prezsure foot andneetli.le moved down |

l

| Edge stitch at Smum from edze of the panel |

Side label iz stitched

| Pressure foot and needls moved up pullmg the fabrie cut |

|
| Thread trimming |
|
| Band is picked fom the side |
|

Band is assembled in the panel
|

|

| Eept the panel at the stitching area |
1

1

| Prezsure foot and needle moved down |

| Edge =titch at Smm from edg; of the paneal and band |

| Band tacking is done and turned |

Band stitch finished

| Pressure foot and ue:dle moved up |

|

| Pullin the ﬁm out |
|

| Thread trimming |
i

| Fabric kept on the leR side bin |

¢) Two handed process chart (for placket)
A Two handed process chart for placket is shown in Table 4.

Left Hand Side oD |Y O| 9| D| ¥V |Right Hand

Side

Ldle Froat picked

Marking  for
placket

Frost panel cut
fior plackest
Placket piece
taken

Phcket  a=d
panel aligned

Hold fromt

Hold fromt

Idle

ooo/o\oo
a1 48|44 o6
Lt =t AIeH L)
4| 4] 4| 4] 4
4148|4808
0| 0l 0| 0|0
a| 4] 4| 4| 4

Idle

re-le el ol
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Nl pressing 1
Ldls O [=1 L v ]A DV dcnel for front
panzl
:":::h :: machine o /‘ o - L.\ N=EE 1{:: ‘Tront and
Hold fromt P/ oo l¥ O o ]V [Hede down
Hold fromt b\\ [=) D ~ ('_'E) D | 7 |Bartacking
Thmam e
Move front along | () = (el = | comrect
7 D distanca
Holdsttched ibric| @7 | O ol|v||lo]e [
Remove fromt o] D w7 Ol g W | Ldle
Hold &ont ,/"' =) D ~ —a’ D | 7 | Trim the thread
Hold front p [=) D ~ ; 2 | D[ V| Mail pressing
. . Poution  the
Position panel on L D & J S| D]V |pmel om
Hold the pansl T oln |V [e] /EL »[ v i‘:f* moved
Hold the panel b\ 2| Y K S| D[V far.hr_?dng
Move pansl along | () ? D ~ [oN =1 \T ~ :‘::::E
Hold stitched fibric & 2ol v o v 1“‘”5 maved
Remove panel ’ |:> D kv [@] E> 57 | Idle
Hold tha panal # =) D ~ ,,—-1:;’ D | = | Trim thread
Hold stitched panal ‘\ =) D ~ @ o | D[ 7 [l pressin
Stitched Fabric ke
et | O D | V|9 = B AR
Next pisce of
Tdle O :;s \. =~ :; D | W | front ? pansl
taken

d) Two handed process chart (for side seam)
A two handed process chart for side seam is shown in Table
5.

Left Hand Side o o o < olg|D|~v :'idg:l Hand
Panel 5
1dle Ol » v ® g|D|v p:x“m
Panels is transferred ,/ 2D O =) ) idle
Place on machine and ? Place panels
= vVi|lelo |D|V
align D ~q and align
| Needl
Hold panels * o D v Ol o ,\.’ - p‘l:ﬂ:d
| / down
l
Hold panels ® o D O o | D Sutching
0 (@] TEEEE |
Move front panel alons = D v (=) 7 | comect
/ distance
[ =i Tabel placing =) ~ Ol o ; v [l
D
| Side Tabel seaming ‘ 2D ~ e o DV Holdpanels |
| Fold stiiched panels | = D ~ Olo WV | eedlzap |
Temoe Forral (@ & | | ¥ O [ = 7 e
= SEID ~ ( oDV [T |
o Fand picked|
o C/)/‘ v * D | D | V| fomsice
Band ssemble ( = D Av4 ? 2| D|V fsidmle
Yot |
Kept the panel at the
whebing men o\ Sl | ¥ f | D| V| x u
Phice oo mackme @ Thice panek |
a]_,'a_.: oD machine an { d o - ‘\ \\:9 D|v an;:h;:n 5
~ Needle |
Hold panels + A vi|lOo|l2 ;. v ﬁm
m
| Hold panele .\ [=) D &l o | D | v | ===
9 @) Tlaintaim |
Move pansl alons o ) Dl¥ =) \T A4 il
Hold panel « el | v||ole 7 u‘;“’ e
[ FIold pazel ’ =) D ~ Ol o V| Eaadtamed |
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Feedle Place on machine and align Idle
Hold panels [=] D v O :} | pressed
/ donn Hold the fabric Tacking
| Fold paels =) v oD Stiaching Band fumed Tdie
D
Temorve the pasel e [ | VIO \5\3 Ve Stitching Tdie
Thread
Idle C v v | Remove fabiic from the machine idie
= \= Thread trimming Idie
m: Tespt [t - olo < | 1.
side @) D
I Place the stitched fabric al other bin Idle
Ned panel 15
. olo|(m|lv 'e) o D | 7| picked Nex panel is picked idie
e) Multiple Activity Chart for Placket g) Time Study Chart for Placket
A multiple activity chart for placket is shown in Table 6. A time study chart for placket is shown in Table 8.
Table 6 Table 8
Multiple activity chart for placket Time study chart for placket
MAN MACHINE TIME STUDY CHART
Front picked Idle OPERATION NAME: Placket Making
MACHINE USED: SNLS
Marking for placket Idle o iT Total e Total
. served Time otal ! otal
Front panel cut for placket Idle No | Operation 1 7 3 SMV SMV SMV
- T-shirt  front panel| 1.2 1 13 7 1.2 1.23
Placket piece taken Idle 1 picked from right side
Placket and panel aligned Idle by right hand
_ _ Centre front line cut to | 3 35 34 99 33 3.30
Nail pressing is done for front panel ldle 2 placket length on front
Panel placed it in stitching area idle panel —
_ 3 Placket piece taken with 12 1 15 37 12 123
pressure foot & needle down idle tining from right side
Idle Bar-tack, stitch on 5 mm from edge T-shirt front nail pressed | 8 85 8 245 8.17 8.17
4 at 1.5 inch from centre
Idle Stitching complete front line panel to inner
Pressure foot and needle moved up idie side _
_ 5 |Piacket fabric kept in|2 |23 |22 6.5 17T
Remove fabric from machine Idle stitching area
Trim the thread Idle p Pressure foot and needle | 1 12 1 32 Lo7 Lo7
Nail press at 15 Inch idie moved down to stitching
15 148 155 453 151 15.10
Place fabric in he stitching area die 7 Placket stitched on front
panel
Pressure foot and needle put down idle S Placket taken out and |3 55 55 16 =33 =33
Idle Bar tack, stitch on 5 mm from edge turned
Idle Stitch complete 0 Tap stitch at Smm from | 21 | 20 2 63 n 1.00
edge
Pressure foot and needie moved up idle Tressure foot and needie | 35| 3 12 57 323|323
Remove and discard the panel Idle 10 moved up fabric pulled
out
Mail press open at second seam idle 23 P 22 6.5 2.17 217
11 Thread trimming
Place the stitched fabric at other side Idle
Turned inside and press | 12 15 14.7 41.7 139 13.90
12 nail at 1.5 inch from
. .. . early folded area
f) Multiple Activity Chart for Side Seam 13| Placket tibric kept |3 |37 |33 | [10 33 |33
A multiple activity chart for side seam is shown in Table 7. stitching area
Pressure  foot  and | L 12 12 34 L13 113
Table 7 14 Needle moved down _ _
Multiple activity chart for side seam |s |Placker stitched back| 133 |14 |13 3148 1483
panel
WAN MACHINE Placket tumed and|® 4.8 5.5 153 51 5.10
18 trimmed
Panel picked Idie
Top stitch at Smm from | 22| 21| 21 64 2133|2133
Fanel placed al side seam Tdlle 17| edge
Panel placed it in stilching area idle Pressure foot and needle | 3 35 35 10 333 333
18 moved up pulling fabric
Pressura foot and neadle moved down idle out
Ide Bar-tack, silch on 5 mm from edge 19 Thread cut out 2222 23 62 23 230
Idie Stitching complete » Nail press open from 57 77 72 236 7.87 787
Pressure foot and needle moved up idle stitch
ic i 1.5 12 1 37 1.23 123
Remove fabric from the machine Idle 21 Stitched fabric 15 kept
left side on the bin
Trnmming Icller Total 138
Band picked from side lelle .
Calculations:
Band assemble Idle

Standard Minute Value (SMV): 138 sec
Calculation of SAM:

Kept the panel at the stitching area Idle
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Allowance: 15%
SAM (Standard Allowed Minutes) = Basic Time + Total
Allowances
SAM = (SMV + 15% allowance)
=138 + 15%
=138+21
=159 Sec
Therefore, SAM = 159 sec = 2.6 min
Maximum output = (Working time/Maximum process time)
= (60/2.6)
=23 Pcs
Productivity per Operator = Total output / Total manpower
= 23 Pcs/21 Operator
= 1.09 Pcs/Operator is the output.

h) Time Study Chart for Side Seam
A time study chart for side seam is shown in Table 9.

Table 9
Time study chart for side seam
TIAE STUDY CHART
OPERATION MAME: SIDE SEAM
KACHDNE USED: SMLS
_ - Observed Time Total Avg Total
No | Operation T |3 3 SMV  |SMV | sMv
Fabric iz picked from a5
1 |the riga side by g |3 |33 |32 - arr |aar
hand
Aszemble of fabric fom . 64
I e b 21 |22 |21 113|207
3 mfmﬁy" frly a5 [24 &8 13 230
¢ |Heapthe pmelatelye 57 |6 183 Jsp |54
T7
5 ﬁ:‘;";‘:ﬂ"zmmﬂe 214 207 |3 I EY 240
Edze ztitch 2t Smm fom | - 203
6 | i ety 62 |73 |&s &7 | 660
Eide label iz placed on 75
7 |side om position amd|2 |25 |3 - 15 250
hold
T7
g |Dreseforamdneede) 14 207 |3 N ! 240
Edge stitch 2t Srom fom | - - az a7
s | e EV R T 123 |33
10 | Sidelabelisstiched |6 |75 | 28 3 743 743
Prezmure foot and needls 07
11 |moved up pulling the|s |72 |75 - 69 6.67
fahric out
12 | Thread wimming s |51 sz 153 51 510
13 3::‘”—" picked fromthe | 3 |33 |33 | [%F a7 |aar
14 mhammmmm 21 |21 |21 84 212|207
15 |Kemhe pamelathe); s |24 &9 23 230
16 ﬁ.ﬂeﬁmmgm 214 |207 |3 w2l 2.4 2.40
Edze stitch at Smm fom 223
17 | edze of the panal and |6 75 85 = 743 7.43
band
19 |Bend tacking = odme g on g3 2 733 733
12 Eand stitch finished L] 75 8.8 13 743 743
20 ﬁ:‘;ﬁ;ﬂmmm& 214 |207 |3 a2 2.4 2.40
21 | Pullingthe Ssbricowt | 4.56 55 | 45 146 485 469
22 | Thresd wirmmins 3 32 |3s 87 3 3
23 |Ferckepromtheleftfs; |35 |37 103 15 250
Total | 12436
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Calculations:
Standard Minute Value (SMV): 124.36 sec
Calculation of SAM:
Allowance: 15%
SAM (Standard Allowed Minutes) = Basic Time + Total
Allowances
SAM = (SMV + 15% allowance)
=124.36 + 15%
=124.36 + 18.65
= 143.01 Sec
Therefore, SAM = 143.01 sec = 2.4 min
Maximum output = (Working time/Maximum process time)
= (60/2.4)
=25 Pcs
Productivity per Operator = Total output/Total manpower
= 25 Pcs/23 Operator
= 1.08 Pcs/Operator is the output.

5) The Proposed Methods

The operation of placket making with side seam of a polo T-
shirt was considered and thereby studied the existing original
method using work study and hereby proposed a hew method
which is more efficient and less time consuming.

a) Operational breakdown for placket

| T-shirt fromt panel and plackst picked fFom rigkt side by right hand |

]

| Centre front line cut to placket length on front panel |

l

| T-shirt front neil pressed at 1.3 inch from cene frant line panel to imer side |

l
Plackst fabric kept in stitching area and Pressure foot and needle moved dowm
| : |
| Placket stitched on fant pael |

|

| Placketukenomendmmed |

)

| Top =titch at St from edge |

|

| Pressure foat and needle moved up febric pulled out end trinmuing |

|

| Turned inside end press nail at 1.5 inch from early folded area |

I

|| Pracket fabric kept in stitching ares |

| Pressure foot and Meedle moved dovn |

]

| Placket stitched back panal |

|

| Placket tarmed and wimmed |

| Top stitch 2t Smm from edze |

|

Prazzure foot and neadle moved up pulling fabric out and thread cut out

]

| Idail press upmfrmil'ﬂ:l.e sacond stitch |

| Stithed fabric iz kept laft sids on the bin |
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b) Operation breakdown of side seam

| Fabric is picked from the right by right hand side and sssembled |
|
| Pme]sar!s]ign!df;crthesidesamu |
|
| Keptthe panel at the stichinz area |

l

| Pra.m:reﬁ:-ntauduae:dlemuraimu |

|
| Edze stitch at Smun fom edze of the panel |
|

| Side lahel is placed on sids on position and hold |

]

| Prum:r\eﬁontauﬂuea?ﬂemm‘addnﬁu |

1

| Edze stitch at Smun fom edze of the panel |

1

| Pressure foot and needle moved up [:ru]lingthe fabric out and wimming |

|
| Bandis picked from the side and assembled |
|

| Kepr.ﬁz.n_panelar.ﬁjﬁ;sﬁu:kdug aTes |

!

| Presmure foot and needle moved down |

| Edga titch at Smm from 2dga of the pane] and band |
|
| Bandmcking is done and mumed. |
1
| Band stitch Sniched |

Pressure foot and needle moved up amiiﬂ]mgﬁle falbric out and trinumad

1

| Falric kept on the left side bin |

c) Two handed process chart (for placket)
A Two handed process chart for placket is shown in Table
10.

Table 10
Two handed process chart (for placket)

Left Hand Side o 2o | Y O | | D| ™ |Right Hand
Side

Placket picked L = o ¥ T o Dl v ::1?;1 panel
Front  panel

Hold front ® |::) o ~ ﬁ |::) D ~ :}a[xzfzma:d

Placket and panel Placket  and

e Y EIEINMIEIE I
Nail pressing &5

Hold front L\ CERISE * = | D] 7 | done for from
panel

Place om machine Place front and

and align O = b\ 2| DY | atien '

Hold front ( =) D ~ [CRE=) 7 | Needle down

Hold front ‘\ = D ~ k{c;’ D | ~ | Bartacking
Mamntain  the

Move fontalong |~ ) ol ¥ o \T | comrect
distance

Hold stitched fabric 2> |v [eRN=) ) ~ fp‘*dlﬁ moved

Remove front ~ =7 | Trim the thread

O == ) ?/ = | D

Hold folded front ’ = ) ~ @ o | D[ ™ |Mailpresing

Position the panel * [} D ~ O j/;. ~ ?utile moved

Hold the panel d\ = D ~ @O | D[ 7 [Bartackng
Mantain

Move pancl alons | e NI olom| v conect
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[@) Needle moved
Hold stitched fzbric r 25| ¥ | |V |w and
D
D

Nail pressing

trimming
Hold stitched panel b\ oY ?’
Stitched fabric kept ‘
feft side bin O \- DY =)

Next piece of
front panel
taken

d) Two handed process chart (for side seam)
A Two handed process chart for side seam is shown in Table
11.

Table 11
Two handed process chart (for side seam)
Left Hand Side Right Hand
O9 D | Y[|°9|P|Y s
Pancls istransferred. | O | " ? oD 11::;:; is
Place on machine and Place pancls
align ( E> D v ‘\ ED DV and align
Needle
Hold panels # = D ~ (@) /Eif) 7| pressed
down,
Hold panels oD ( 5| D Stitching
) Maiatzin
Move front panel along v O = =7 | correct
© D distance
Side label seaming ?/ = D v o < = D b4 sllg:mg label
Hold stitched panels * =) D O o[ Needle up
Remove front panel ? =) D =) D] Trim thread
Band picked
Band assemble # oD | v T QD] Ve sil;'i‘:
Kept e
Kept the panel at the L R ‘ R
stitching area and align :> (D] :> o s::celimagt arﬂ::
Y [@) Needle
Hold panels [ D 7 [ 7| pressed
down
} Maintain
Move panel along ~ 7 | comect
o D :} distance
Hold panel * = D ~ [=) ~ | Band turned
Needle
Hold panels 9o A7 ol A7 g’;j::d o
stitching
Thread
Remaove the panel h\ [ D v ( ol D| Vv, ing
Stitched fabric kept left Next panel is
side O \ DIY||o h D| | pickee

e) Multiple Activity Chart for Placket
A multiple activity chart for placket is shown in Table 12.

Table 12
Multiple activity chart for placket
MAN MACHINE
Front panel and placket picked Idle
Marking for placket and Front panel cut for | |
placket
Mail pressing is done for front panel Idle

Panel placed it in stitching area pressure foot & needle down

Idle Bar-tack, stitch on 5 mm from edge

Tdie Stiching compiete

Remove fabric from machine Pressure foot and needle moved up

Trim the thread Idle

Mail press at 1.5 inch idle

Place fabric in the stitching area Pressure foot and needle put down

Idle Bar tack, stitch on 5 mm from edge

Idle Stitch complete
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Pressure foot and needle moved up

Remove the panel

Nail press open at second seam

idle

Place the sfitched fabric at other side

ldle

f) Multiple Activity Chart for Side seam
A multiple activity chart for side seam is shown in Table 13.

Table 13
Multiple activity chart for side seam
MAN MACHINE
Panel picked and placed at side seam Idie

Panel placed it in stitching area

Pressure foot and needle moved down

Idle

Bar-tack, stitch on 5 mm from edge

Idle

Stitching complete

Remove fabric from the maching

Pressure foot and needle moved up

Trimming

Idie

Band picked from side and assemble

Idie

Kept the panel at the stilching area and align | Idle

Hold the fabric Tacking
Band turmed Stitching
Remove fabric from the maching Idie
Thread trimming Idle
Place the stitched fabric at other bin Idie
Next panel is picked Idle

g) Time Study Chart for Placket
A time study chart for placket is shown in Table 14.

Table 14
Time study chart for placket

TIME STUDY CHART

OPERATION NAME: Placket Making
MACHINE USED: SNLS

No Operation

Observed Time
1

2 3

Total
SMV

Avg
SMV

Total
SMV

T-shirt front panel and 32

! placket picked

33 28

95

ENE)

7

Centre front line cut to | 3.1
2 placket length on fromt
panel

31 33

323

T-shirt front nail pressed | 6.1
3 at 1.5 inch from center
front line panel to inner
side

184

6.13

6.13

(&)

Placket fabric kept in
stitching  area  and
pressure foot and needle
moved down

25

(=

6.5

217

217

N Placket stitched on front
- panel

1230

12.30

Placket taken out and| -5
turned

6.33

7 Top stitch at 3mm from
edge

1520

15.20

Pressure foot and needle | 2.7
g moved up fabric pulled
out and trimming

28 26

.70

2.70

Tumed inside and press | 9
9 nail at 1.5 inch from
early folded area

27 102

9.63

9.63

Placket fabric kept in| 2.1
stitching  area and
pressure foot and needle
moved down

210

210

Placket stitched back
panel

1223

Placket tuned and| 3
trimmed

35 32

Top stitch at Smm from
edge

148 | 146

14.30

Pressure foot and needle | 2.7
14 | moved up pulling fabric
out and trimming

28 26

8.1

.70

Stitched fabric is kept

left side on the bin

|
|

L1

Total

97.03

Calculations:
Standard Minute Value (SMV):
Calculation of SAM:

97 sec
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Allowance: 15%
SAM (Standard Allowed Minutes) = Basic Time + Total
Allowances
SAM = (SMV + 15% allowance)
=97 + 15%
=97+145
=111 Sec
Therefore, SAM =111 sec = 1.8 min
Maximum output = (Working time/Maximum process time)
= (60/1.8)
=33.33 Pcs
Productivity per Operator = Total output / Total manpower
= 33 Pcs/15 Operator
= 2.2 Pcs/Operator is the output.

h) Time Study Chart for Side Seam
A time study chart for side seam is shown in Table 15.

Table 15
Time study chart for side seam
TIME STUDY CHART
OPERATION NAME: SIDE SEAM
MACHINE USED:  SNLS
- Obzerved Time Total | Avg | Total
No | Operation Y T an | ae |ar
Fabric iz picked and 95
I it 1 |33 |22 a7 |a1r
Eept the pamel at the
, | stitching  area  and . 163
< pressurs foot and eedle | 6 |77 | ® 543 543
moved down
Edge stitch at Smm from - 203
3| e ofthe e 62 |73 |&s 677|680
Sid= Tabel = placed and -
4 | presswefoctandmesdle |2 (235 |3 3 2.8 2.50
moved down
- Edge stitch at Smm from - 97
5| i aftha pana] w0 |12 |3 23 |33
6 Side labelis stitched |6 |75 |83 3 743 743
Prezsure foot and needle I
7 |moved up pulling the|6 |72 |73 207 6.9 6.67
fabric out and timming
Band is picked from the 95
B | e e 1 |33 |22 a7 |a1r
Fept the pamel ot e
stiching  arsa amd |, [,c |, 69 2 2
¢ pressurs footand peedle | © | 20 | 2* 23 230
moved donn
Edgs stitch at Smm Fom s
10 edge of the panel and |6 7.5 B3 -5 743 743
band
Band tacking is done - 22
no (23 65 |72 |83 733 733
12 |Bandstitchfmished |6 |75 |83 23 743 743
Frazsure foot 2nd neadlz -
13 |moved up amd Pullng |2.14 |2.07 |3 721 24 240
the fabric out
14 | Thread trimming 3 |32 |as 91 123 123
15 |Fobric keptonthe left] 55 |95 |4 105 a5 350
side bin
Total | 10092
Calculations:

Standard Minute Value (SMV): 100.92 sec
Calculation of SAM:
Allowance: 15%
SAM (Standard Allowed Minutes) = Basic Time + Total
Allowances
SAM = (SMV + 15% allowance)
=100.92 + 15%
=100.92 + 15.13
=116.05 Sec
Therefore, SAM = 116.05 sec = 1.9 min
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Maximum output = (Working time/Maximum process time)
=(60/1.9)

=31.6 Pcs

Productivity per Operator = Total output / Total manpower
= 31.6 Pcs/15 Operator

= 2.1 Pcs/Operator is the output.

B. Employee Motivation

Incentives can be given to employees in order to encourage
them to work more effectively. Incentives include attendance
bonus, group incentives, and monetary awards, allow flexibility
and allowances, giving a chance to lead, work-life balance,
helpful services, healthy food etc. A chart of incentive scheme
can be prepared with the help of management. It shows various
monetary incentives that can be given to employees depending
upon their productivity and output. The monetary and non-
monetary incentives can be given to employees in addition to
salary on weekly or monthly basis.

4. Results and Discussion

The results obtained after implementing the proposed
method and employee motivation schemes are discussed.

A. Productivity Improvement

By following the methodology, the following results are
obtained. The results are measured and shown in the form of
graphs for better understanding.

1) Operation Breakdown Chart for Placket and Side Seam

The following graph shows the comparison of the operation
breakdown steps between the original method and proposed
method for placket and side seam finishing.

Placket Side Seam
50
26
40
4 17
= 30
w
G
Al
5 20 .
=
10
0
ORIGINAL PROPOSED
METHODS

Fig. 6. Operation breakdown for placket and side seam

From Figure 6, it is observed that the operation breakdown
steps are decreased from 21 to 17 for placket and from 26 to 17
for side seam. Time and motion study is carried out by
combining various operations and thus the number of
operations are reduced.

2) Two Handed Process Chart for Placket and Side Seam

The following graph shows the comparison of the two
handed process chart between the original method and proposed
method for placket and side seam finishing.
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Placket Side Seam
60
» 50 24
= 40
s -
< 30 15
o =¥i1
o 20 17
Z 10
0
ORIGINAL PROPOSED
METHODS

Fig. 7. Two handed process chart for placket and side seam

In this graph its clearly shows that the hand movements are
decreased from 26 to 16 for placket and 24 to 17 for side seam.
When we do the time and motion study we are combining
various operations for both hands and thus the number of
motions for both right and left hand motions are reduced.

3) Time Study Chart for Placket and Side Seam

The following graph shows the comparison of the time study
chart between the original method and proposed method for
placket and side seam finishing.

Placket Side Seam
300 e
250
o &
“J-ﬁ‘ 200 116
=
= 150 ETY
= 100 97
=
50
0
ORIGINAL PROPOSED
METHODS

Fig. 8. Time study chart for placket and side seam

From Figure 8, it is observed that the time taken to complete
the operation is comparatively reduced in the proposed method.
This is because of following the time and motion study by
combining various operations.

4) Output per Hour before and After Motion Study — Placket

Figure 9 shows the comparison of the output per hour before
and after motion study for placket and side seam.

Placket Side Seam

70 -

60 B
8 50 75
- 40 .
g 30 33
Z 70 z3

10

0

ORIGINAL PROPOSED
METHODS

Fig. 9. Output per operator for placket and side seam
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From the Figure, it is observed that the output per hour for
each operator for both placket and side seam in original method
is lower than the proposed method. As we can see that the
output is increased dramatically after we implemented the time
and motion study.

5) Percentage of Efficiency Before and After Motion Study

The following Figure 10 shows the percentage of efficiency
before and after motion study for placket and side seam.

% OF EFFICIENCY

Placket Side Seam

180 80

160
> 140 62.5
Z 120
S 100 82.5
[N
= 80 57 L
S 60
£ a0

20

0

ORIGINAL PROPOSED
METHODS

Fig. 10. Percentage of efficiency before and after motion study

It is observed that the efficiency percentage of both the
operations is increased dramatically after the implementation of
the new proposed method.

B. Employee Motivation - Incentive Schemes

A chart of incentive scheme is prepared with the help of
management. It shows various monetary incentives that can be
given to employees depending upon their output. The monetary
and non-monetary incentives are given to the employees in
addition to salary on weekly or monthly basis.

1) Attendance Bonus

Various monetary incentives can be awarded to the
employees who maintain good and regular attendance. Figure
11 shows the attendance bonus extended to the employees at

different period.
+*One Month ‘
Salary

With the help of management, the employees who holds full
attendance for one month is awarded with Rs.500, for three
months Rs. 2000. For a period of 6 months, the bonus is Rs.
5000. If they maintain full attendance for one whole year they
will be awarded with one-month salary in order to motivate
them to work more efficiently.

2) Group Incentives

In order to promote the group activities and team work the
monetary incentives can be awarded based on the whole team
achievement. Figure 12 shows the group incentives extended to

*Rs.500 *Rs.2000 *Rs.5000

Fig. 11. Attendance bonus
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the employees.

*Rs.100 per head

*Rs.200 per head

*Rs.500 per head

Fig. 12. Group incentives

The employees are divided into various teams depending on
their type of operations carried out in the industry. Based on the
productivity achieved by each team the incentives are given by
the management to promote team work and to increase healthy
competition between the teams. The team who achieves output
efficiency above 60% is awarded with Rs. 100 per head in the
team. For output efficiency above 70%, the team is awarded
with Rs. 200 per head and for output efficiency above 80%,
each member in the team is awarded with Rs. 500. Through the
incentive schemes, the team work is enhanced and employees
are motivated.

3) Allowances

Employees can take leave any day they want. But the days
should not exceed the allowance of 10% which is 3 days a
month; with prior notice, they will be awarded leave with
salary. Exceeding 3 days without prior notice will result in
cutting salary for one day extra.

Experienced employees are assets of any industry. In order
to control switching of industries and to keep permanent labor
within the premises, extra allowances for long job tenure were
suggested and management accepted to extend this allowances
to well experienced employees. Figure 13 shows the monetary
awards extended to employees. For operators with 3 years’ job
tenure, an award of Rs. 36000 was extended at the end of third
year along with Diwali bonus for better use. Employees with
more than five years of experience, an amount of Rs. 60000 is
awarded as a bonus. After this the entire cycle is repeated again.

Fig. 13. Monetary awards
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To encourage the working women, a scheme “Gold for
Marriage” was suggested. This award was extended to women
who are efficient and good performers in the company. Figure
14 shows the gold for marriage scheme. If the employee works
in the company for 1 year, 2-gram gold will be awarded. 4
grams for 2 years and for women working in the company for
about 4 years, 6-gram gold will be awarded. This method
increases the trust and good relationship between the employees
and the management.

1 Year =2 gram

2 Year =4 gram

4 Years =6
gram

Fig. 14. Gold for marriage

4) Chance to Lead

Weekly once any one person is chosen from the group to lead
the group activities. They will assist the supervisor in all
matters. During the supervisor’s absence in the company, the
group leaders will take up the responsibility and guide the rest
of the people in the group. In this way, all the members in the
team are motivated and gets a chance to lead and every member
in a team will be aware of entire work and their responsibilities.
5) Helpful Services

Opening the bank account and depositing the salary in bank
for all staffs were extended to the employees who work in the
industry for more than 6-month time period. Opening savings
account and deposit 5% of their salary separately which helps
them to meet the immediate and unforeseen expenses.
6) Work-Life Balance

A small day trip is arranged once in every 4 months including
all staffs and labors who work within the company. The
employees were permitted to bring their family. This will
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improve the work life balance.

5. Conclusion

Production is one of the most important department in any
industry, as it plays a major role in deciding the profit or loss.
Therefore, the study was carried in an apparel industry in
Tiruppur to increase the productivity without disturbing the
input investment. It is challenging to identify the reasons for
finding out why productivity is not meeting the planned target
even though everything is planned and executed according to
the buyer’s requirement. The study carried out by analyzing the
productivity and the methods to improve the productivity
through time and motion study. It is found that the time study,
altering the operations, reducing the waiting time of the
machine, helps in improving the efficiency of operators in the
line, which in turn resulting in increased production.

Employee motivation plays greater part in increased
production. As a result, various incentive schemes are
introduced to motivate the employees based on their efficiency,
sincerity and productivity.

Thus, the productivity in sewing department is improved by
using work study method. The various process and procedures
are improved and numerous steps are reduced by using motion
study. The efficient use of man machine and materials is
achieved by time and motion study. The employees are well
motivated.
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