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The objective of this project was to compare the costs and productivity relationships
between the Traditional Bundle System method of apparel production with the new
Modular Manufacturing System.

The project was divided into four parts which ran concurrently: 1) analysis of
Traditional Bundle Systems; 2) observation of installation and shake-down of two
Modular Manufacturing Systems; 3) analyses of Modular Manufacturing Systems; and
4) comparative analyses of Modular Manufacturing and Traditional Bundle Systems.

Major conclusions drawn are: Modular Manufacturing requires total management
commitment; decision-making pressure on management and supervisors increases as the
role of the supervisor changes; complex garments can be made by using multiple
modules; work-in-process is significantly reduced while finished product quality
improves; the ideal module consists of 3-5 operators whose earnings are potentially
higher. Other conclusions are also discussed.
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PREFACE

When we initially sought to have this project approved it was
because we did not feel that the true story of modular manu-
facturing was being told. We believed that it could be a
significant addition to our arsenal in the development of
flexible manufacturing for military and civilian apparel, but
we felt that there had to be more approaches than kanban, the
Japanese developed modular configuration that has all of the
operators standing with the work being pulled through from the
last operation (consumer) instead of being pushed through from

Sthe first manufacturing operation.

We hoped that by closely monitoring two firms undergoing the
transition from progressive bundle to modular manufacturing
that we, as researchers, could learn from direct observation
and pass that knowledge to others. We also saw this project as
an opportunity for our manufacturing management students to see
first hand how companies respond to changes in their economic
environment.

We are quite pleased with the level of cooperation that we
received from both of the firms participating in this study and
wish to thank, from Triple A Manufacturing: Mr. Irwin Alperin,
and the employees; and from Allison Fashions: Mr. Sal Italiano
and his employees.

It is obvious from the meetings that we have attended that this
is an important topic and has tremendous implications with
Quick Response. Most people are beginning to recognize the

advantages of reduced work in process, but they are just
learning about the human relations aspects of modular
manufacturing and how to manage it.

We look forward to the possibility of extending the work done
here into the important area of employee preselection and
training. Preliminary indications are that we can predict
success within the production process. We would look to prove
that in future research efforts. If we can, then the cost
savings to employers, and potentially consumers, would indeed
be significant.

I
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My personal thanks and congratulations go to the research team
who assisted in authoring this report. I would also like to
thank Mr. Donald O'Brien and his staff at the Manufacturing
Engineering Research Office, as well as others at, the Defense
Logistics Agency of Cameron Station, Alexandria, Virginia for
actively supporting this project and promoting this type of

m applied research.

b 4Aaron Schorr
- December 4, 1991
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I
This research report is the result of work performed

under sponsorship of the Fashion Institute of Technology and
the United States Department of Defense, Defense Logistics
Agency (Contract DLA900-87-D-0016). Its contents are the
property of the Educational Foundation for the Fashion
Industries and may not be reproduced or used without written
permission.

It is hereby submitted to the DLA office (DPMSO),
Cameron Station, Alexandria, VA 22304-6100 in accordance with
the Contract Data Requirements List, sequence A008.

I
iej k.SeesselbergOr

DYector, Advanced Apparel
Manufacturing Technology Programs
Fashion Institute of Technology

-- Noah Brenne

Research Co dinator, Advanced Apparel
Manufacturing Technology Programs
Fashion Institute of Technology

U

I
I

I iv



COMPARISON OF COST AND PRODUCTION
BETWEEN A TRADITIONAL BUNDLE SYSTEM
AND MODULAR MANUFACTURING

ITA&BLE OF CONTENTSpa

I EDITOR'S NOTE...................... .. .. ..... .. .. .. .. .....

PREFACE........................... .. .... .. .. .. .. ..... 1

I TABLE OF CONTENTS..........................v

I CONTRIBUTORS ACKNOWLEDGEMENT..................vii

A1INTRODUCTION.........................1

I A.2 PROJECT OBJECTIVES........................2

A.3 SUCCESSFUL MODULE CHARACTERISTICS..............2

I B.1 ALLISON FASHIONS.......................2
B.1.1 Historical Overview...................2
B.1.2 Monthly Activities.................3IB.1.3 Statistical Summary.................12

B.1.3.1 Productivity..............
B.1.3.2 Cost Summary .............. 13

B.1.4 Group Dynamics....................13

B.1.4.1 Work-Needs Assessment Inventory . 14

B.2 TRIPLE A TROUSER MANUFACTURING CO., INC .. ......... 16
B.2.1 Historical Overview.................16
B.2.2 Monthly Activities................17

B..3 Statistical Summary.................26
B.2.3.1 Make Up vs Sew Repair ........... 26

B.2.3.2 Cost Summary .............. 27
B.2.4 Group Dynamics....................28

B.2.4.1 Work-Needs Assessment Inventory .. 29IB.2.4.2 Supervisor Questionnaire FLEXIBLE
MANUFACTURING: ARE YOU READY FOR
IT?..................30

C.1 CONCLUSIONS..........................31
C.1.1 Future Research Needs..............34

I REFERENCES.............................35

Figure 1: Allison Jacket....................36

Figure 2: Allison Jacket....................37

Figure 3: Triple A Trouser.................38

* v



COMPAR bON OF COST AND PRODUCTION
BETWEEN A TRADITIONAL BUNDLE SYSTEM
AND MODULAR MANUFACTURING

Table of Contents (Cont.) Page

Chart 1: Make up Percentage Red Line vs Triple A . ... 39

Chart 2: Triple A Make Up vs Repair .. ........... . 40

Chart 3: Red Line Make Up vs Repair .. ........... . 41

Chart 4: Red Line vs. Triple A Repairs .. ......... 42

Chart 5: Red/Yellow/Green Repairs ... ............ 43

APPENDIX A: WORK-NEEDS ASSESSMENT .... ............. 44

APPENDIX B: SUPERVISOR QUESTIONNAIRE ... ............ 51

APPENDIX C: ALLISON PRODUCT FLOWCHART .. ........... 56

APPENDIX D: ALLISON FASHIONS PLANT LAYOUT .. ......... 57

APPENDIX E: TRIPLE A PRODUCT FLOWCHART .. ........... . 64

APPENDIX F: TRIPLE A PLANT LAYOUT ... ............. 65

APPENDIX G: OVERVIEW OF GROUP DYNAMICS .. ........... . 68

APPENDIX H: THE PROFIT SHARING MOTIVATION .. ......... 82

APPENDIX I: PUBLICATION: A TALE OF TWO COMPANIES ..... . 94

vi



I

I COMPARISON OF COST AND PRODUCTION
BETWEEN A TRADITIONAL BUNDLE SYSTEM
AND MODULAR MANUFACTURING

I

I CONTRIBUTORS ACKNOWLEDGEMENT

We appreciate the cooperation of the following individuals who
participated in this project.

Mr. Irwin Alperin
Mr. John Vohls
Mr. Joe Scarpo
Ms. Dianne Brown
Employees of Triple A Manufacturing Co., Inc.
Mr. Sal Italiano
Employees of Allison Fashions

This Project was sponsored by the Defense Logistics Agency,I Cameron Station, Virginia, under contract number
DLA900-87-D-0016-0003.

vii



m

I COMPARISON OF COST AND PRODUCTION
BETWEEN A TRADITIONAL BUNDLE SYSTEM
AND MODULAR MANUFACTURING

I A.I. INTRODUCTION

Modular manufacturing is the latest business strategy to be
embraced by apparel companies in this country as they seek to
remain competitive in an increasingly hostile international
business environment.

The classic definition of modular manufacturing offered by the
Apparel Research Committee of the American Apparel ManufacturersI Association in September of 1989 was:

A contained, manageable work unit of 5-17 people performing a
measurable task. The operators are interchangeable among
tasks within the group to the extent practical, and incentive
compensation is based upon the team's output of first qualityproduct.

m It qualifies as a strategy because when a firm considers modules,
che planning phase involves an evaluation of human resources,I available capital, sales plan, training capability, organization,
flexibility, quality control, physical space, how to encourage
employee participation, fit with just-in-time philosophy, and
method of compensation. It is not just limited to technology or
simply placing equipment in some new configuration.

We have spent the last year observing two firms as they
experimented with modular manufacturing. The following report will
track the progress of each company. We felt it was advisable to
present a brief history of each and then a time line synopsis of
each so that you might better understand the transitions as they

I moved through the year. Incorporated into the analysis is the
statistical interpretation of data collected from each firm, as
well as a discussion of group dynamics. (See Appendix G for a
general overview of Group Dynamics.) We will also identify some of
the unanswered questions we have uncovered during this
investigation that we feel merit additional research.

I This is, therefore, the story of two companies who decided to
convert to modular manufacturing from progressive bundle
operations. The first company converted the complete factory while
the second changed one of three lines in it's facility.

..1
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A.2. PROJECT OBJECTIVES

The objective of this project was to observe the transition of the
two firms and evaluate the costs, successes and/or failures of the
two dissimilar contractors in applying the existing theories of
modular manufacturing to their own firms. These firms represent
typical contractors/manufacturers. The knowledge gained from their
experiences could assist others as the industry moves to develop
flexible strategies for Quick Response.

It was our belief in beginning this project that a module consisted
of a group of associates working together as a team to produce a
first quality subassembly or complete product. We did not believe I
that an entire plant had to be modular in order to take advantageof this manufacturing approach.

A.3., SCCESSFUL MODULE CHARACTERISTICS

We have since concluded that a successful module has the following
characteristics: I
- Strong teamwork among 3 or more people.
- Good communication between employees and management.
- An organized training program for operators to learn
multiple operations within the module (minimum of 3).

- Commitment from management to make it work and to
provide necessary resources.

- Flexible workers.
- Motivation by fair compensation.
- Low work in process inventory. I
- Low or no absenteeism
- High quality standards.

It is our contention that success is not guaranteed simply by
allocating resources and announcing that a firm is now modular. It
must be a planned strategy.

B.1. ALLISON FASHIONS

B.1.1. Historical Overview. Allison Fashions was started by an
uncle of Mr. Sal Italiano, the present owner. Allison began as a
childrens' wear manufacturer and later switched to dresses and
ladies' sportswear. Today it produces ladies' blazers.

2 I
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In 1960, Mr. Italiano's father came into the business; he
eventually became partners with his brother. He retained control
when his brother (the founder) left the business. They have always
been contractors. In 1977, Sal Italiano came into the business andI at that time they had already been producing blazers. In the early
1970s the company doubled in size. Sal's father retired fromI- Allison Fashions in 1980.

Allison Fashions is a manufacturer of fully lined ladies' blazers
(Figs. 1-2, and Appendix C). The owner decided, in order for his
company to survive in today's economic climate, it was essential
that they convert from their progressive bundle system to a modular
manufacturing system. Prior to converting, their operators worked
at an hourly rate based on the operator's experience and the
difficulty of the operation. With the conversion, they changed to
an hourly rate with a group incentive. The percentage of the
incentive was based upon units produced above the norm on a weekly
basis. The operators participate in the development of their
goals. They estimate the number of pieces that they can produce
for a given style and negotiate the final number with management.
This final number is then used in the costing analysis of the style
to assure profitability.

B.1.2. Monthly Activities.

JANUARY

When this project began in January, 1990, Allison was in the
process of converting from a progressive bundle system to a modular
system. While functioning on a bundle system the plant was set up
with the machines in rows all facing in the same direction. With
the conversion to modular manufacturing, the machines were arranged
in circles with the operators facing outward. Underpressing of
seams, darts or other parts was done in the middle of the circles.
There were three circles - small parts, subassembly, and final
assembly. Machines were placed in the circle in the order of the
flow of work. Sorting was performed in a separate area. Buttonsew
and buttonhole operators had the option of either sitting or
standing. Buttonhole, buttonsew and final pressing operations were
performed away from the three circles (Appendix D).

I l 3
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I
The plant personnel consisted of 50 operators, a plant manager, a
lead (utility) operator, and the owner. This remained the same
from the previous system to the modular system. There is no
mechanic available on the premises. The owner and plant manager
perform minor repairs and adjustments.

Under the progressive bundle system there was no prior training of
operators. Operators were trained one-on-one (one operator trains
another) with the plant manager overseeing the progress or lack of
it. Several operators are cross trained to perform several
operations. The method of training has remained the same with the
conversion to modular manufacturing. A goal of management is to
have lower skilled operators advance to higher skilled operations.
New operators can then be hired and do their training on lower
skilled operations. The ultimate goal is to have the entire
workforce cross trained to perform several operations. i
Under the bundle system there were 3-4 trim and inspect personnel
who visually inspected the garments. It was hoped that by
converting to modular manufacturing there would be an improvement
in finished quality. The criteria to be considered were: the
number of repairs, appearance, and overall consistency in worker
performance achieved by adherence to specifications.

From the beginning of the conversion, the workers were comfortable
with the new set up and liked the new flow of work through theI
factory. Management wanted to have the work circles compete

against one another in order to motivate and increase productivity.
The results of each day's efforts were posted on a daily basis.
Initially, the winning group was rewarded with the option of
earning extra wages or leaving early on Fridays. This incentive
has changed several times during the year.

FEBRUARY

The most noticeable change this month was the introduction of the
new ergonomic chairs for the operators. Previously the operators
were sitting in an assortment of chairs that were not very
comfortable. These old chairs were changed to new and comfortable
Aflex brand chairs. Aflex chairs are cushioned on the bottom and
back and support the operators' spines in a comfortable position.

4 I
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i Mr. Italiano purchased these chairs when he saw them at the 1989
Bobbin Show. We noticed that this gesture improved the attitudes
of the operators. They saw that management was trying to make the
work area more comfortable. It was hopeu that this would improve
their productivity. Productivity did increase, but it could not be
determined how much was because of the chair and how much was
because the operators were receiving more attention.

A change was made in the plant layout. The fusing machine was
moved from the back corner near the pressing machines to a side
wall closer to the small parts assembly. This helped to cut down
on handling time by placing it closer to the assembly circles whereit was needed.

The intermediate trim and inspect operations which were performed
before the pressing operations were eliminated. There now is only
one final trim and inspect operation which is at the end of all of
the sewing and pressing operations. Workers performing the
intermediate task have been reassigned.

A new incentive program, shown below, was put into effect during

the month. The number of pieces finished per week determined the
bonus percentage the operators would receive.

I Note: For confidentiality, the numbers shown are for example only
and do not necessarily reflect actual production numbers. For
example: an operator who earned $320.00 a week ($8.00 per hour)
would receive an extra 5% bonus if total production was between
1,000 and 1,099 pieces for that week. In other words, she would
have received a bonus of $16.00.

The incentives were:

i Pieces/Week Bonus

1,000 - 1,099 5%
1,100 - 1,199 6%
1,200 - 1,299 8%
1,300 - 1,399 10%
1,400 - 1,499 15%
1,500 - 1,599 20%
1,600 - 1,699 25%

I 5
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On January 29, the incentive program went into effect. In the week
previous to the 29th, the operators produced 725 pieces. The week I
after the 29th, they produced 1,266 pieces. This was almost a 75%
increase in production. We believed that this increase was caused
by many factors, the most significant being the changeover to solid
color jackets:

* Switch from plaid to solid jackets.

" The arrival of new chairs.

* The addition of the incentive system.

At this point the firm was beginning to realize an increase in
production while experiencing the beginnings of a decrease in work
in process.

MARCH n

We tracked the progress by monitoring production counts which were
performed hourly. In order to monitor training we also performed
time studies on the following operations:

* Attach lining to bottom with wiggan.

" Attach lining to body.

* Sleeve setting.

* Run basting.

* Trim and inspect.

During March, work in process decreased dramatically from 50 -60
pieces per operation, to less than 10. The plant exceeded the
production goal of 260 pieces per day. The company had experienced
a 25% increase in productivity since the beginning of the year
using the same number of operators.

The operators were working as a team in order to increase output.
They were sharing ideas and minor decision making within the
groups. They were helping each other. The operators were even
conducting their own meetings in order to keep the circle running
smoothly, but management, at this point, did not believe that the
employees were capable of tackling complex problems.

6 I



1

COMPARISON OF COST AND PRODUCTION
BETWEEN A TRADITIONAL BUNDLE SYSTEM
AND MODULAR MANUFACTURINGl

In order to motivate the operators to perform at their full
capacity, management offered the operators the following
incentives:

* The team that produced the most units for the week
received a free cake on the following Monday morning.
(This incentive has been maintained.)

* If a group met their quota beforehand, they could leave
early for the day and still receive the full day's pay.

* Mr. Italiano considered giving bonuses or gifts to
operators with outstanding quality and attendance
records. (This was never put into effect.)

* Mr. Italiano believed that the pressing department could
be more productive and offered all workers in the unit an
extra hour of pay if they would produce the same amount
of work with one less person. They did, and one person
who had resigned from the pressing department was not
replaced.

APRIL

ITime studies were continued in April for sleeve setting, attach
lining to body, attach lining to bottom of body, pocket welts, and

*trim and inspect.

The fullowing changes occurred in the assembly circles:

* Mr. Italiano decided that the larger assembly circle should
be broken up because of personality conflicts and problems
the members were having with their sense of teamwork.
Fifteen people in one group was considered too large. The
goal was no more than 7-8 at that time. The group also had
too many operations. Even though the group was divided,
physically it remained in the same area.

• One more incentive had been added to attempt to have
everyone start work on time. If one whole group began its
work on time, for a whole week, there would be a raffle
within the group. The winner would receive one week's worth
of subway tokens. (This incentive did not work and was

*discontinued.)

i7
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A new mini-boiler was bought for the pressing operations and
was placed in the middle of the production circle. This was
an added expense but it eliminated transporting garments to
another area and it improved the underpressing and overall
garment quality.

* The operation of capping sleeve was changed slightly in
order to improve the quality: tape was being inserted to I
allow the sleeve to lay nicer and be sewn evenly.

MAYI

Since the subassembly circle was divided into two groups last month
we noticed that the production of the two groups increased and that
communication within the groups improved. This month they posted
chalk boards in front of each circle. The hourly production was
posted on these boards so that each group was aware of the I
production of the other groups. Management hoped that this visual
display would boost competition between the groups and increase
production.

The owner also considered hiring more people to work the
subassembly circle because the team felt they could not produce
additional units with the same number of workers. The subassembly
circle also considered incorporating the fusing department into
their own team in order to increase their incentive.

We noted that lateness and absenteeism had not improved despite
efforts to develop some incentive that would overcome the problem.

JUNE

Our primary focus in June was the evaluation of incentive programs. I
Incentives are productivity oriented.

In April, in an attempt to get the workers to start work on time,
the owner started a raffle. Each group that came in early and
started it's work on time would have a raffle. The winner of the
raffle would win one week's worth of subway tokens. This, however,
didn't work because the operators were not willing to come in
early.

8I
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Another incentive that Mr. Italiano had developed in March was a
-- party cake. A cake would be given on the following Monday to the

group with the highest productivity during the preceding week.
This incentive was successful, so variations were tried, such as
free sodas at lunchtime for the week. One or another of these
variations is still in effect.

The chalkboards, which were previously mentioned had a positive
effect on the workers because they were now able to immediately see
how they were doing compared to the other competing groups. They
were also able to see the percentage of bonus money they were
earning. Bonuses have since been replaced by gain sharing under a
new pay system introduced in 1991.

Allison Fashions had by this time demonstrated overall improvement
since the changeover in January. When groups worked on large lots
the plant met its weekly required plan. The operators were also

able to keep the number of pieces at a work station to a minimum,
sometimes as low as 5.

The operators were not able to cope with changing styles at their
stations. On our visit, the factory had about four styles going
through at once. With this number of changes in styles, some
operators had as many as forty pieces at their stations which
resulted in unbalanced production and confusion. Mr. Italiano and
the plant manager had to personally direct all of the operator
groups to keep the work flowing.

Other changes within the factory that were noted at this time are
as follows:

The subassembly circle had been divided into a group of 7-10
operators. This size group seemed ideal. Previously, this
subassembly group had 14 operators but in May it was split
into two circles. This split setup worked fairly well while
larger lots went through, but when shorter lots and style
changes were more frequent the group seemed less flexible.
By month's end they returned to the original subassembly
arrangement of 14 in a group and then, in the fall, divided
again into smaller units of 3-5 operators.

Despite the efforts of management, the different operator
groups had made no attempts to unite themselves and involve
themselves in decision making. More efforts will have to

continue to be made by management to encourage the operators
to do so in the future.

9
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I
The labor turnover rate had been held to a minimum. Since
the incentive system went into effect they had had two
operators quit and one operator had been fired because of I
her lack of flexibility and cooperation.

JULY n

It was noted that there had been problems in the switch to the
modular system, particularly when it came to style changes. The
solution appeared to be the use of a utility operator to be able to
move from unit to unit without penalties for the group incentives.
The group incentive was still strictly tied to the output of first m
grade units finished in the shop. This insured that repairs were
not double counted.

In July we did not anticipate any additional major changes in the
plant layout or operator compensation but it was apparent that Mr.
Italiano intended to look for better systems. To this end he wasdetermined that he would attend the Bobbin Show and meet with
others who were involved in modular manufacturing.

AUGUST

We noted at this time that there had been a settling in from six
months of effort. The circle approach seemed to be working well
and allowed work in process to be reduced to pieces between
operations instead of bundles or hampers. The operators had
responded well to the implementation of the group incentive system.
It also appeared, at this time, that management would not be able
to step back from decision making within the groups, particularly
when there were style changes within the production cycle. Also on I
the positive side, the firm had already reaped the benefits of
increased productivity, improved quality, and decreased work in
process, and operators had started taking it upon themselves to
handle smal. problems or production shifts on staple products.

These improvements gave the owner the time to look at other aspects
of the business such as planning for expansion, looking at
profitability and evaluating the full capabilities of the plant.

I
I
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SEPTEMBER - OCTOBER

Management had reached a comfort zone with their modular setup and
had gained a better understanding of how it works. They were
finding what type of work they can and cannot do without disrupting
the entire process.

A continuing concern was finding ways to motivate the operators to
take on more work or responsibility within their smaller modules
and how to handle style changes within their groups.

NOVEMBER

Mr. Italiano found that two of the work circles were too large,
thus making it difficult for the operators to develop cooperation.
As a result, the circles were broken up into two groups each. In
doing so, it became evident that it was inefficient to have the
sections remain as "Parts Make", and "Sub-Assembly". Therefore,
all five groups were reconstructed as follows:

Fronts Section - makes the front and sets the pocket.

Back Section - makes the back and attaches the front at the
shoulders, then makes the sleeves and sets the sleeves.

• Facing/Collar Section - makes the facing and sets it,
makes the collar and sets it.

* Lining Section - makes the lining then sets it into the
body.

Final Section does the topstitching, turning and cap
stitching.

This system had a logical flow that progressed through the assemblyof the garment. It was a great improvement over the previous system
which was illogical.

Mr. Italiano also adopted the Clemson Apparel Research (CAR) system
of compensation (Appendix H), abandoning the group percentage bonus
method used since February. This system seemed to provide better
cost-to-profit coordination on a style-by-style basis. Only two
styles had been processed using this system, but initial reaction
from the operators was good.

11
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FOLLOW-UP

The firm has continued to make progress in many areas. At this
time it appears to be a success story despite the current economic
environment. The conversion to modular manufacturing has been I
timely as the firm is now able to:

Produce garments in days instead of weeks.

, Improve the quality of the finished garment.

* Predict profitability. I
The final layout varies from 5 to 7 groups depending on the garment
being manufactured. Operators make their parts, then join them to m
the main body within their group.

The inspection procedure has also been changed. Now an inspector
examines the blazers prior to pressing and returns defective work m
to the operators on an hourly basi . This has cut the errors found
at packing to zero.

Management is still not completely satisfied and is looking forward
to further developing their business. This year may see the
introduction of a personal computer to begin collecting production I
and cost data for the owner. The aim is to assure the financial
stability of the firm through accurate costing, measurement of
employee productivity, and allocation of income and expenses.

B.1.3. Statistical Summary.

B.1.3.1. Productivity. Random time studies were performed which
seemed to confirm that the operators were responding to the group
incentives that were applied by management. The efficiencies are
not equal to what we have seen in factories that have a long
history of individual incentives. The firm has been able to
benefit from a higher level of productivity and quality with its
switch from progressive bundle to modular construction.

I
I
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B.1.3.2. Cost Summary.

Item Cost Saving

Payroll 5 hours clerical per week

Additional $5,000
Equipment

New Operator Takes 5-6 new to get
Training 1 good. Higher

than before modular.

Work in Process Reduced by 66%.
Throughput reduced
from 21 to 10 days.

Modular Seminars $2,000 attendance

Transition I week by owner
Planning and plant manager

Physical Layout I weekend by owner
Change and plant manager

Training Cost Unknown. Employees are
paid hourly, records* not available.

Production Doubled per modular
levels.

Profits Utilizing CAR ana-
lysis, management is
now capable of pre-
dicting profits and
avoiding losses.

B.1.4. Group Dynamics. This firm has many cultures mixed in a
small population. Language is not a problem as the owner is
bilingual. The company has historically been one with operators
earning an hourly wage based on longevity and skills. Management
contact has always been direct as the owners have never had
intermediaries running the factory. Their personal presence has
been standard operating procedure passed from father to son.
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In the progressive bundle environment the operators had no
incentive for quality or productivity improvements. There was nG
specific interaction among operators that was work related.

When the firm switched to the circles and broke the work force
into smaller units the owner began to see some immediate
improvements. It is a recognized fact that when employees feel I
that special attention is being paid to them they will respond
(Hawthorne Effect). There will also be a normal 20% increase in
productivity when incentives are applied in an hourly only I
environment. At Allison these results were exceeded with
increases of over 40% being consistently achieved. There has
been positive response to group incentives such as cake rewards
and the posting of production achievements for all to see. The
groups enjoy the competition during the day and the owner and
plant manager keep encouraging each group to outproduce the
others. They act as cheerleaders and reporters as they post the I
production counts on an hourly basis. Thel make it a point to
bring everyone's attention to superior performance. I
Not all, however, is going according to plan. The desired
self-management, particia'tion in minor problem solving, and the
establishment of team oojectives are goals that have not been
met. The operators have been reluctant to accept the offer of
participation in sexf-rc Laticn Rnd task direction. Cultural
variations within the groups seem to block cooperative efforts
towards problem solving.

After evaluating the workforce by means of a questionnaire that
was administered, we can predict that the groups will never be
autonomous nor will the operators be involved in the planning and
control aspects of the modules. Those responsibilities will be
left to management.

B.1.4.1. Work-Needs Assessment Inventory. In an attempt to
understand the importance of small group behavior in the success
or failure of this exercise, the Work-Needs Assessment Inventory I
(Appendix A) was administered to the employees of Allison
Fashions at the beginning of our study. The questionnaire was
translated into Spanish for those employees requiring it. The
conclusions listed are from the time of the test. As you will
see from the information gathered during this project, the test
seems to be a valid predictor of group behavior. The comments
following the table were taken from a monthly project status
report. When you couple our predictions with the project's
chronology, as outlined in section B.1.2., you can see why we
would be interested in examining this concept in more work I
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environments - to see if we get consistent results. It is the
opinion of this research team that modular workplaces are not for
everyone. If a tool can be developed which could predict which
environment is best suited for an operator, then we can possibly
save on training, absenteeism, lateness, make-up and other
related costs.

Discussions of work-needs assessment theory are contained in
Appendix A and Appendix G.

TEST SCORES

EMPLOYEE ACHIEVEMENT AFFILIATION POWER

1 38 26 44
2 25 26 31
3 7 6 6
4 13 15 16
5 24 23 20
6 38 26 42
7 36 27 27
8 4 11 2
9 2 11 4

10 6 7 4
11 5 6 7

Total 198 184 203

Organization Behavior Predictions.

As noted in June 1990's monthly report, the information from this
company's operators cannot be analyzed in the normal manner. You
must look at each person and his or her response relative to how
he or she responded to other questions.

One of the problems of this company's conversion to modular is
evident from this exercise: communication. It is apparent that
even though the questions were in Spanish for the employees
benefits, the comprehension was low, cooperation lacking, and the
operators' understanding of what was happening at the company is
questionable.

Response of any type was only 20% for the operators in the
company. From those that did respond you can surmise that there
is no consistency among the employees as to which area is more
important among the three tested.
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It is our impression that the management of this firm will have
a herd time pulling back from the groups and permitting them to
govern themselves. It appears that the groups will continue to
look to management to step in on style changes and direct the
activities of the operators, as well as handle other problems
within the groups. There are leaders within the groups who are
looking to the incentives for increasing earnings, and are I
looking for the power to lead, but it appears that they will lead
only when conditions are stable and not when change is involved.

B.2. TRIPLE A TROUSER MANUFACTURING CO., INC.

B.2.1. Historical Overview. Triple A Trouser Manufacturing Co. I
Inc., is an affiliate of Alperin Inc. Which is a family owned
:nd operated mens' and boys' contracting, warehousing, and
distribution business. Triple A was founded in 1946 by Mr. Louis I
Al erin, now deceased. At present, the principal officers of the
corporation ai-: Meyer M. Alperin, Irwin E. Alperin, and James
Alperin.

Alperin Inc. has grown from one division to seven and is now one
of the largest apparel contractors in northeast Pennsylvania,
employing 550 people as of May 1990.

Triple A employs 150 people and is located in Scranton,
Pennsylvania. The plant was set up in three lines to produce I
various styles of boys' casual and dress trousers (Fig. 3, and
Appendix E). The company has continually sought to improve its
competitive position by investing in facilities and equipment
which improve productivity and upgrade quality.

One of the most recent improvements at Triple A has been the
implementation of a real-time data collection system from Redi
Facts and a management reporting system from Magnal Facts. In
addition, the firm has been investigating computerized cutting
while gaining firsthand knowledge of the advantages and I
disadvantages of modular manufacturing. The managemcnt of Triple
A is looking to position the company in the Quick Response
business environment through the utilization of new technologies
and information systems.

I
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By the fall of 1989, Triple A discovered that its customers'
-- needs had shifted and it was forecasting less than half of the

then current production level of better boys' trousers. Although
consideration was given to dropping this product line, key
customers requested that the line be continued as it was needed
by them in order to sell the basic Triple A line of trousers.
Consequently, management decided to shift to a modular
manufacturing system for this product's production. This line is
identified as the Red Line.

B.2.2. Monthly Activities.

JANUARY

I In January of 1990, when we began our project, the Red Line was
still on a progressive bundle system with 24 operators, 1 utility
operator, and 2 supervisors. The management of Triple A had been
meeting for several months as they researched modular manufac-
turing and developed their objectives. Their goal was to have 9
to 11 operators on the line and to have the transition to modular
complete by the end of February 1990. It was planned that the
make belt loop, soabar, hemming, and make zippers operations were
to remain outside the module.

I All operators on the Red Line progressive bundle system were
asked if they wanted to volunteer for the modular system. If they
did not, they would be given their choice of other jobs available
on the other lines in the shop.

When changed to the modular system, management hoped to achieve
zero percent defects. The group of operators would have to be
willing to work together as a team; each operator would need to

know at least three operations; and, each operator would have a
history of no absenteeism. There were to be no floor people and
no final inspection of the garments. The whole team would be
responsible for making a pair of pants, as opposed to the
progressive bundle system where the operator just worries about
the operation he/she is performing. The operatcrs would check
their quality and since the whole group would be responsible
there would be "following neighbor" examination. To help make
this transition from progressive bundle to modular, there would
be meetings on company time to discuss methods of improvement.
The meetings were anticipated to occur week.,, or biweekly.

I
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The shop has a computerized tracking system called Redi Facts
which has a data collection device at every work station and
which operates well in a progressive bundle system. The
management at Triple A wanted to continue to use it in the
modular system. An additional objective was to keep the piece
rate incentive and have the operators earn at least their present
wage, preferably more.

FEBRUARY I
There was no contact between the research team and Triple A
during February.

MARCH I
Substantial changes had taken place by this time in the Red Line.
The line had been reduced from 24 to 15 operators. Although the I
number of operators had been substantially reduced, the Red Line
was making use of the same amount of space. The next step at
Triple A would be to condense the Red Line so that the other
lines could expand in that space (Appendix F).

In a meeting with operators and supervisors, management stressed
the importance of teamwork with the goal of self management. The I
aim was to use supervisors as coaches rather than bosses. The
operators questioned whether management had developed guidelines
for the length of training for each operation since each operator I
was to learn two to three operations. The operators reminded
management that they did not work on an operation for a full day
so guidelines should be lenient in order to insure fair
compensation.

Management raised the possibility of changing the present piece
rate system to piece rate with group incentive. The operators I
did not respond favorably to this suggestion. The operators
expressed concern regarding equipment problems; they complained
about consistent breakdowns. Management responded by requesting
that equipment from another plant be moved to Triple A to
eliminate the problems and promised to check out the response
time of the mechanics. I

I
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At a subsequent meeting the cross training pay system was
discussed. The compensation system that was presented and
used was the midpoint to midpoint system. Management explained
that the midpoint system is defined as taking an average of the
operator's average earnings and the current base rate. At Triple
A, the midpoint to midpoint system is done by taking an average
of the operator's rates for a time span between one holiday and
another holiday (ex. 13 weeks), add a company defined rate of
$5.00 to the average, and then divide by 2. This figure
determines the new target rate at which the operator shall be
paid. An example of how an operator could be compensated through
this midpoint to midpoint system could be as follows: let's say
an average rate per hour for the last holiday period was $6.00
and for this holiday period is $6.50. The average of these is
$6.25. Now, add the $5.00 predetermined rate and divide by 2.
The operator would be guaranteed $5.63 as his/her new average
wage. This rate would always be higher than the factory
guarantee, but less than an operator's average on incentive. The
operators objected to this new system, but were willing to work
with it until a new incentive plan was devised and implemented.

Another problem brought up at this time was the poor quality of
the cut goods received from the cutting room. One operator was
given the authority to act as spokesperson and bring the problem

to the attention of the cutting room.

-- Management and operators discussed the layout of the modular
line. The operators were asked if they would rather be facing
each other or not. The operators brought up an important
advantage of facing each other: they would be able to quickly
spot any problems or back ups. Also, the operators suggested
that there be no permanent leader for the group but that
leadership would be rotated among them according to the nature of
each problem being solved.

There was also discussion regarding bundle size. The operatorssuggested reducing the size of the bundles to less than 25 ply
because larger bundles are too heavy to carry.

APRIL

Triple A's reason for going modular with the Red Line was an
expected drop in sales and, therefore, in production for that
line. By April, that reduction in production had not been
realized. Therefore, in order to make a drastic change in the
floor layout, production would have to be lowered by another 17%.
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That was not happening. However, a few changes that could be
made had been made, for example, the beginning of the production
line machines were arranged in a "V" and the operators were no
longer facing each other. More changes were expected before the
final layout was realized. The operators were comfortable with
the layout and their ability to move the work through the line.

The pay system had been altered to make up for pay lost while the i
line was in transition. The system was a combination of a
guaranteed training rate and the midpoint to midpoint system. It
was to last for 3-4 weeks. This system encouraged the operators I
to improve their efficiency, become familiar with the operations
and not lose money. It appeared that this system would be most
beneficial to the operator with a low average, but it would have
some negative impact on an operator with a high average.

MAY i
The sales/production level of the Red Line was still 25% higher
than the original forecast per week. In order to keep up with I
production the Red Line had to borrow labor from outside the
line. Other changes that were necessary to meet production were:

* One employee was temporarily assigned to the Red Line i
as a utility operator.

* Back pocket operations were done on another line. I
* A sister plant pitched in on one style of pants because

they had a special machine set up that is not at Triple I
A, thus making it more cost effective to spend thelabor hours outside of the Red Line.

Further changes had been made in the layout: the fuse band i
machine was moved in front of the line; and some machines had
been removed. The front grouping of machines in the "V" shape
was funneling work into closing and subsequent assembly I
operations.

During a group meeting the following topics were discussed:

* Shelves were needed to cut down on walking.

* Double soabar was causing problems and darts should i
have been pre-soabarred. The machines were possibly
going to be moved to the front of the line.

20
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1
* Consideration was being given to introducing more

underpressing on open seam styles instead of safety
stitching seams. This would require additional
training.

• The operators felt that they were losing time on the
cadets (data collectors). They recommended that the
company replace the old tickets and clean the units to
prevent malfunctions.

* The operators also recommended that the rate for the
ticketing operation be reexamined.

• There were quality problems with the side pocket
patterns. They had two different size pocket openings.
The operators asked management to examine the patterns.

• Poor quality fabrics that were provided to Triple A
were leading to defects, sewing problems, and reduced
earnings.

* Red Line operators were upset with other operators from
the plant using machines on the Red Line without asking
and also taking thread from unattended Red Line
machines. It appeared that operators in the
progressive bundle lines did not understand that
idleness in a module can be very temporary.

* Management requested that operators keep the work
stations clean by keeping thread on the stands and not
in the bins.

JUNE

Sales/production was still running 25% higher than projected.
With the high production it was difficult to condense the line by
combining operations and cross training. Only a few operations
were combined or sequenced:

I• Press Tops and Press Legs became Press Tops & Legs.
• Turning and Tickets became Turn & Ticket.

21



I
COMPARISON OF COST AND PRODUCTION I
BETWEEN A TRADITIONAL BUNDLE SYSTEM
AND MODULAR MANUFACTURING

I
Set & Tack Loops and Zipper Stop & Fly and Outlet
Tack became Set & Tack Loops / Zipper Stop / Fly &
Outlet Tack.

* Final Exam and Pinking became Pink & Final Exam.

Triple A was continuing to experiment with incentive pay plans.
They were as follows:

* A predetermined amount per hour would be added to the
piece rate earnings and the percent incentives would be
compared against the training averages. Operators would
be paid whichever was highest. Make up pay would be
the difference between what was earned versus what was
guaranteed.

For each additional operation the operator learns, the
operator would receive a certain percent increase in
pay.

JULY & AUGUST

During the remainder of the summer sales and production continued
to run 25% above predictions. As a result several things had
happened:

* Additional operators had come into the Red Line.

* The layout had not been finalized.

The introduction of a group incentive was on hold for
consideration in September.

Some operations were being performed outside of the Red

Line.I
* The incentive system was revised to get the operators

off the guaranteed training rates and back onto
individual incentives.

22
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It appeared at this time that the operators were not pleased with
the revisions to the incentive system and the loss of guarantee.
It also appeard that the operators were not interested in what
was happening elsewhere in the module and preferred to stay on
their primary job even if they or someone else might run out of
work if they did not move. The lack of a group incentive had
stalled any additional progress that might have been made.

SEPTEMBER

The Red Line was still not in its final format, and had just
added three new members to the line. The first was to replace an
employee who resigned and the other two were added because it was
determined that sales were going to stay higher than originally

* predicted for this line.

Discussions continued on reducing make up pay in the group,

retraining costs, group incentives, and work transport.

A new incentive plan was suggested by the research team.

A recommendation was made that bundle trucks be looked at to
replace work benches that were currently in use in the module. It
was felt that these trucks would work more effectively in the
module with its combination of sitting and standing jobs.Because the trucks would utilize less work space, the unit would
be able to move closer together.

Neither of the recommendations were implemented, though they were
being considered for a new plant.

I OCTOBER

Triple A had two major problems that we addressed. The first was
layout and the second was compensation.

Our opinion was that it was time to finalize the layout of the
operations as the production volume and each operator's skills
level within the module had been determined. It was our feeling
that changing the layout in a recommended manner would eliminate
unnecessary benches and empty space so that work could be
transported more easily. Operators in the group would be able to
see each other and be able to anticipate when they would need to
move from their operation to another to keep the unit moving.
This would also help increase the teamwork within the module.
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As regards compensation, it was felt that, since the training
guarantee had been lifted and the operators had gone back to
individual incentives with bonuses for job switching, some of the
teamwork had been lost. (We have since talked extensively about
group incentives.) It should be noted that James Alperin and
John Vohls from Triple A attended the Bobbin Show and I
participated in the discussions on compensation to gain
additional knowledge on other systems being used in the industry.

NOVEMBER AND DECEMBER

It seemed that the production level in the other lines had I
diminished somewhat and there was a growing morale problem in the
plant. The morale of the workers was being adversely affected as
they felt that too much attention was being paid to the module I
operators. Reevalu'ation of costs, goals, and long range
strategies of +-f company were in order.

The module 7 , modified. The front end parts operations were
combined with the Yellow Line to take advantage of volume and the
corresponding cost reduction. The first stitch and other
assembly operations were kept in the Red Line. Previously
developed incentive systems were dropped and the line returned to
standard engineered incentives.

JANUARY

At this time most vestiges of the original modularized Red Line
no longer existed at Triple A. What once was a full production
line was now a small battery of operations. The front end
operations for garments processed through this battery are
performed on the adjacent Yellow Line. Then, these garments are
pressed in a common pressing area. This battery initially had
four operators, but was increased to eight operators to meet an i
increasing demand for the particular styles of trousers that are
run on the Red Line.

The volume for this battery of operations is such that the
operators work a regular shift between only two operations which
allows them to have enough work to last a full day every day. The
operators are paid the standard piece rates for the operations.
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The causes of this current situation can be traced back to the
original reason for experimenting with modular manufacturing.
Originally, work for the Red Line was dropping in volume so
Triple A management looked to modular as a way to keep a
shrinking workforce busy. Typically, prior to the switch,
operators worked only four hours out of eight. This dropped their
efficiencies and increased Triple A's overhead. Once the module
was in place, the 14 operators worked full days, were
crosstrained for greater flexibility and could handle shorterI runs and more styles. But since no acceptable group incentive
could be installed, costs in the Red Line ran 25-30% higher (40%

-- initially) than was acceptable.

Several factors spelled doom for the modular line:

S* Earnings potentials among the operations varied widelyIthereby causing cooperation problems.
* Morale throughout the factory dropped (Yellow and Green

Lines often worked only half days while Red Line worked
full days.

i Volume demand for Red Line items increased compared to
drops for the Yellow Line, thus creating further
disparity.

I The Triple A management decided to solve several problems by
making the following changes:

3 * Front end Red Line operators were moved to the Green
and Yellow Lines. In some cases they were retrained
for different operations.

-* Front end and pressing operations needed on garments
for the Red Line would be performed on the Yellow Line.
The specialized operations of the back end would be
performed on a battery of machines (16 operations) in
the Red Line area. The operators in this battery have
enough consistency of work to stay on one or two
operations each day.

• The modular concept of processing pieces instead of
bundles has been retained in the 16-operation battery,
thereby lowering the work in process. This group has
continued without a bundle service person, thus
obtaining a direct advantage from the modular
experience.
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These changes have provided higher consistency of work for the
Yellow Line and, therefore, this line is out of work much less.
Volume demands have since increased the number of full time
operators in the battery to eight. These operators have been
drawn from the original modular group and work at a better
efficiency.

A welt cut-in back pocket group was set up in August to service
all three lines as a result of the modular experience, keeping I
more people working also.

Overall factory morale has improved since the final changes were
made in July/August.

Triple A management looks to the changes they have made as a
positive result of their experiment with Modular Manufacturing.
Said John Vohls, "The timing [of publicity and available
information on Modular Manufacturing] enabled us to get our feet
wet and taught us some valuable lessons [in improving our i
business]".

Joe Scarpo said, "If we had not done (the modular experiment] the
Red Line would have ceased to exist".

Mr. Vohls indicated that if a new, stylized line were required in
the future, they may attempt to utilize Modular Manufacturing i
once again.

B.2.3. Statistical Summary. U
B.2.3.1. Make Up vs Sew Repair.

From Charts 1-5, which were generated by company statistics, one
would conclude that modular cross-training causes increased
repairs and make-up pay. In truth, however, this is an incorrect I
conclusion.

Repairs records from detailed quality control reports and
production shifts taken from the real time data collection system I
proved something else. Operators with previous quality problems
continued as before and did not seem to improve. Operators who
took pride in their work continued to do so even when being
cross-trained. When compared, repairs are not shown to be any
higher in the module than they are in the other lines.
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It appears that there are other, more significant factors,
that impact make-up pay at Triple A than repairs:

* We feel that out-of-work waiti.ig is an unmeasured but3 significant factor.

* Repairs and training seem to have a more direct
relationship with each other on the Red Line,
especially since out-of-work is not a problem.

* Make-up pay is out of control on the Red Line. Part of
the problem may be related more to method of pay than
actual production per operator.

B.2.3.2. Cost Summary

Item Cost Saving

Work in Process Reduced 67%

Throughput Time Was 10-15 days, now 3-5
days.

Clerical None. Computer system
can handle the calculations.

Indirect Labor Eliminated supervisor.
Eliminated bundle
handler.

Square Footage Reduced 33%

Planning Est. 300 hours

Seminar $6,000

Make-Up Cost 30% above normal
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B.2.4. Group Dynamics. It was our opinion from observation and
interviewing that the true modular project was not going to
survive. Management held meetings with the employees, but the
employees felt that nothing of significance happened at those
meetings and relied more on information gleaned from their I
supervisor.

Part of the problem was that no one could commit to the
configuration for a long period of time because the marketing
information was inconclusive. It was this sales dilemma that
finally ended up reshaping the size of the module as well as one
of the other lines located adjacent to the module.

Initially the operators participated as a unit, and leaders were
chosen by the group to handle specific problems. Selection was I
based on the problem and the perceived expertise of each person.
As the operators were being paid a modified guarantee, they did
not feel any adverse economic impact from their additional I
involvement in activities that affected the module.

Just before vacation time, morale took a downward turn when
management suspended the midpoint guarantees and reverted to
individual incentive as the only method of compensation. The
operators stopped thinking in terms of the module unit and
reverted to trying to remain at their primary operation on a full I
time basis. No one wanted to voluntarily watch the level of
soabar work, sequence of cuts, thread needs, or perform the short
cycle jobs such as pin ticketing that were needed to complete the
trousers. The team had been broken down to individuals again and
the operators were noticeably upset about the module.

After vacation, management was still experimenting with the unit i
and was also looking hard at productivity requirements in two
lines. The sales shifts had become permanent and while the Red
Line (modul) operators were working full weeks, other operators i
in the plant were not. As this continued over a period of time,
the morale of the plant was adversely impacted. Resentment was
directed at the Red Line as the other operators began to feel
that they were unequal and weren't getting as much attention.
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By reconfiguring the front end of the module, management solved
several problems. The Yellow Line now had sufficient work and
the plant morale problem was lifted. In addition, the Red Line
assembly operations were kept together as a unit. The operators
could stay at their primary jobs for most of the day and remain
on individual incentives. The Red Line operators are now
functioning in more of the traditional progressive bundle style
with the operators less involved in self-direction than was
originally anticipated.

During this exercise the operators have learned how to work with
less work in process and have become more aware of other j bs
through cross-training. These benefits were found to extend well
beyond the Red Line and actually encompassed the entire plant.
This could have been predicted by looking at the overall
characteristics of the personnel in the plant. The tests that we
conducted showed a strong homogeneous nature and a strong feeling
of belonging. The team was not simply the Red Line, but the
whole plant.

It was fairly obvious to us that group incentives are important
if we wish to get the members of a team of employees to be
jointly responsible for producing first quality goods together.
There are many secondary functions that must be performed by the
operators to keep the module operating.. It appears that
individual incentives alone seem to encourage performance that
discourages the successful completion of these tasks on a

* voluntary basis.

B.2.4.1. Work-Needs Assessment Inventory. The Work-Needs
Assessment Inventory (Appendix A) was administered to the
employees of Triple A Manufacturing at the beginning of our
study. The conclusions are those developed at the time of the
test. As you will see, this test seems to be a good predictor of
small group behavior for this firm and lends support to the
theory that with the proper tools we can predict success or
failure in choosing manufacturing processes. The commentary
below is taken from the report when the test was administered.
It should be compared against the history (section B.2.1.) when
evaluating its effectiveness.

I
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Test Scores

EMPLOYEE ACHIEVEMENT AFFILIATION POWER

1 29 38 41 I
2 35 37 36
3 36 31 41
4 36 34 38
5 34 34 40
6 35 35 38
7 33 39 36 i
8 31 36 41
9 33 35 41
10 37 31 33
11 34 36 37

TOTAL 373 386 422 i

Organization Behavior Predictions:

The members of the group group have a strong tendency towards and
a desire to be affiliated in a group. This can be an advantage
if proper incentives are developed to reward achievement. If
earnings are decreased, problems will occur such as: low
motivation and morale which may cause poor quality; decreased
productivity; lack of interest; bitterness; and, animosity toward
management.

B.2.4.2. Supervisor Questionnaire FLEXIBLE MANUFACTURING: ARE
YOU READY FOR IT? June 18, 1990

The management test, "Flexible Manufacturing: Are You Ready For
It?" (Appendix B) was administered in June to the plant manager,
supervisor, and human resource manager/administrator, all of whom
are directly involved with the Red Line. The test showed that
the front line managers were skeptics of flexible manufacturing
while the human resource manager was supportive. Those attitudes
carried on through the year and leads us to wonder if the
management team to be used in a start up should not be
pre-selected as well. This is an area we believe should be
explored in future research efforts.

I
I
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I Supervisor Questionnaire Scoring

Statement Supervisor 1 Supervisor 2 Supervisor 3

1. 4 3 4
2. 3 3 4
3. 3 3 3
4. 2 2 3
5. .4 3 4
6. 4 2 3
7. 1 2 2
8. 2 3 3
9. 4 4 4

10. 1 3 3
ii. 3 1 4
12. 4 1 4
13. 3 3 2
14. 2 2 2

15. 3 3 4
16. 3 3 4
17. 2 3 4
18. 3 3 4
19. 3 3 3
20. 3 3 3
21. 3 3 4
22. 2 2 3
23. 3 3 3

24. 3 4 4
25. 2 1 3

TOTALS 70 66 84

C.1. CONCLUSIONS

We approached this project without any preconceived notions as to
the worthiness of Modular Manufacturing. We wanted to see if it
was just a fad or a new business strategy that could be added to
a manufacturer's arsenal in the master plan to accommodate Quick
Response.

After observing the two firms and studying the costs and benefits
of them both, we feel that Modular Manufacturing is a viable
management strategy. Some significant points we have discovered
are as follows:

31



U

COMPARISON OF COSI AND PRODUCTION
BETWEEN A TRADITIONAL BUNDLE SYSTEM
AND MODULAR MANUFACIURING I

1. Modular Manufacturing requires total management commitment.

2. Modular Manufacturing significantly reduces work in process.

3. Modular Manufacturing improves the quality of the finished
product because defects or sewing problems are spotted faster
with reduced inventory between operations.

4. Operator earnings have the potential to increase as some of i
management's former tasks are taken over by the group which may
then participate in gain sharing.

5. Marketing programs have an immediate impact on
manufacturing. In both cases studied here the return on
investment analysis for the conversion was bypassed in favor of
the non-traditional payback which was derived from a marketing
need. Analyses were completed later based on usual cost and
value added data generated from operations but the need from
marketing precluded the traditional payback analysis from these I
ventures.

6. The pressure on management and floor supervisors increases
as work in process is reduced and more decisions have to be made U
more often during the day to avoid stoppages in work.

The role of the supervisor becomes more complex. Traditionally, I
in a progressive bundle system the supervisor is a bundle mover,
record keeper, and only infrequently is called upon to handle a
human relations problem. Because of the excessive levels of work I
in process there is no great pressure to make immediate decisions
to compensate for lateness, absenteeism, training, or other
productivity factors.

In a modular environment operators and indirects are a team. The
team must be directed in its mission and must work as a unit.
The module cannot afford to have personality conflicts,
absenteeism, chronic lateness, or attitude problems. The
supervisor must be taught how to recognize these and other
problems within the module and how to successfully intercede and I
move the team in a posiive direction.

The supervisor must be thoroughly familiar with the concepts of
plant loading and balancing as lower work in process levels I
require faster response to avoid work stoppages. A thorough
knowledge of garment construction also helps to solve minor
problems that could keep the line from having to shut down.
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Mechanical aspects of the module must also be watched. Minor
adjustments must be able to be made by the supervisor without
waiting for the mechanic. Firms must now be aware of the level
of technology that is in place and what level can be absorbed by
the operators and supervisors within the modules.

We are cautiously optimistic that new training programs for
supervisors will address these issues. Once again, success orIfailure rests with management's understanding of the problems and
it's unqualified support, not only for the initial training, but
for the continuous learning that must be encouraged. All too
often we see that management leads with a flourish, expects
instant success, and then loses interest after a short time as
its focus shifts to another area of the business.

I In many firms the education need will be substantial as
supervisors who have been promoted through the ranks, lack the
outside academic training that is needed to grasp some of the
concepts inherent in these programs.

7. The best module size appears to be 3-5 operators working
together.

8. Complex garments can be produced in a modular environment
utilizing multiple modules.

9. Group incentives appear to be important to operator
acceptance of working in a module and achieving desired
productivity goals. It is suggested that a split of 60%
group/40% individual incentives will yield desirable effects.

10. We should show patience as we attempt to introduce a new
-- strategy into the workplace that is counter to a philosophy of

compensation and work effort that had been espoused for many
years. Modular Manufacturing encourages self initiative and jobI enlargement in the workplace. Operators need to see that this
increased responsibility and teamwork will be rewarded and will

-- not decrease their earnings.

11. Once convinced that Modular Manufacturing is a strategy to
keep the firm in business and to keep them working full work
weeks, we feel that operators will sign onto the program withI full commitment. We do not feel, however, that there needs to
be a pat formula for what firms must do to go modular. We are
convinced that flexibility by management is the surest path to
success.
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C.1.1. Future Research Needs

We have uncovered some results that we did not initially i
anticipate and which we believe should be investigated further.

We expected that quality problems would increase for the unit I
during the cross-training period in the initial phase of
transitioning to a modular unit. In analyzing the performance of
the operators, their earnings, quality audit results, and time
audits we discovered that operators who were quality conscious in
the progressive bundle system carried that over to the module.
It did not matter how many operations they tried to learn in the
module. If this condition were to hold for other firms, then we
might be able to save some significant costs by prescreening
operators through a written test and performance data, if
available, that would measure attitudes and the likelihood ofsuccessful participation in a module.

We feel that the question of the interrelationship of quality,
make-up cost, and operator screening is significant enough to
suggest that future research efforts be initiated in this area.

It is our opinion that preselection of employees may be an area I
requiring investigation. The intent would be to predict success
and avoid the high costs of turnover.

i
i
i
I
i
i
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A 'andbook of Siruc:ured E , enceS for Human ReatiOr Training

- WORK-NEEDS ASSESSMENT INVENTORY

In.struc:o*ns: Each of the following numbered items consists of three statements.
For each separate item, rank each of the three statements ac:ording to how desc:,D-
tiVe it is of your own feeiings or opinions about work or of your behavior :n a work
environment. In the blanks provided to the right of the statements, write I for
the statement that is most descriptive, 2 for the statement chat is next most dec~n-

- tive, and 3 for the statement that is least descrittive.
Some of the statements imply that you are presently a supervisor; if you are

not a supervisor, evaluate these statements according to the way in which you
believe you would feel, think, or behave if you were.

Rank

I. a. When solving a problem, I like to work by myself and be
solely responsible for the solution.

b. When solving a problem, I like to work as part, of a team
and find a team solution.

c. When solving a problem, I like to work as par. of a team,
but only if I am in charge.

2. a. Nfanage--s should set challenging goals for their subordinates.

b. Goals should be set through mutual ag'reement of team
me moe rs.

c. It is important to set goals that are within the ave.'ag7, indi-
vidual's capacthy to achieve.

3. a. Ny co-workcrs would describe me as a good listenen

b. People describe me as fluent.

c. I tend to focus my conversations at work on job-related
matters.

4. a. I enjoy discussions that are directed toward problem soiving.

b. I sometime: take an opposing point of view in a discussion
just as a matter of interest.

c. I enjoy discussions that enable me to know my feilow worke."s
bet.
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5. a. I enjoy being perceived as a team member. 3
b. Beonging ,o a specific team is not a priority with me.

c. I enjoy my individuality; being seen as a team member does
not incerest me.

6. a. I like to have feedback about how well I have worked with
others as a team member.

b. I like to have specific feedback about how well I have done
a Job.

c. I am the best judge of how well I have done a job; raises
and/or promotions are the feedback that is important to me.

7. a. The most important aspect of performance analysis is the
setting of future goals for an employee.

b. The most important aspect of performance analysis is the
planning of an employee's future development.

c. The purpose of performance analysis is to isolate what an
emoiovee has done correctly and what mistakes he or she has
mace.

8. a. Conflict is a =,c1 that can be used to arrive at the best pos- I
szbe solution to a problem.

b. Conflict can be very healthy; it keeps people on their toes.

c. Conilict should be controlled; teams whose members argue
among themselves are seldom productive. I

9. a. A Fac:or of concern with any problem solution is its acceota-
bility to the team that must implement it. -

b. If I am convinced that a problem solution will work, I ex-
pect it to be implernented and I accept responsibility for the
consequences.

c. If I find a problem solution that works, I want to implement
it; prolonging discussion about it with team members is
usuaily a waste of time.

I
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I 10. a. If one of my subordinates does something incorrectly, I show

him or her how to correct it.

l b. If one of my subordinates does something incorrectly, I

discuss the situation with him or her, and we agree to cor-
I rect it.

c. If one of my subordinates does sornething incorrectly, I tell
him or her to correct it.

11. a. People should use mistakes as learning tools and thus im-

prove themselves.

b. I make mistakes, but as long as I am right most of the time,

I deserve my job.

c. I do not like being wrong; I do not make the same mistake
m twice.

12. a. With hard work and the support of the right management,
an individual can overcome most problems.

b. Hard work can overcome most prob!ems.

I c. A strong commitment can overcome most problems.

13. a. I focus more on my personal relationships with my pee:-s and

my suoervisor than I do on my relationships with my
subordinates.

b. I spend time and effort developing and improving my per-
sonal relationships at work.

c. I develop personal relationships at work only when they help
me to complete my work tasks.

14. a. "Do not step on people on the way up; you may meet them

on the way down."

b. "Nothing succeeds like success."

I c. "Nobody remembers the name of the person who came in
second in a race."

4
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15. a. If I am right, I will win in the long run. -

o. If I am strong in my convictions, I will win in the long run.

c. I try to be oa:ien t with people; doing so pays off in the long
u n.

16. a. Workers produce satisfactorily when their supervisors work I
alongside them.

b. Workers' productivity increases when they have input re- I
garding their job tasks.

c. Workers must be challenged to reach new heights of I
exce'lence.

"7. a. I enjoy convincing my fellow team members to do things
my way.

o. As long as a decision is right, whether it was an individual
decision or a team decision is not important.

c. For any decision to become final, all members of the team
that wii! implement it should find it acceptable.

S. a. I work we]l when I have a personal relationship with my
s u -ocrvso r.

b. I work wel ,, situations in which I am my own boss. I
c. I work we, when I have deadlines to meet.

I
I
I
I
I
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WORK-NEEDS ASSESSMENT SCORING SHEET

ntructiios: Transfer ,,our rankings from the inventory to this sheet. Then add the
numbers in each vertical column and write the total in the blank c-ovided. The
column with the lowest total represents your first-priority need; the coiumn with
the next-lower total represents your second-prioriry need; and the coiumn with
the highest total represents your third-priority need.

Achievement Need Affiliation Need Power Need

la lb Ic

2c 2b 2a

3c 3a 3

4a 4c 4b

I5 5a 5c

6b 6a 6c

U 7a 7b 7c

8a 8c 8b

9c 9a 9b

10a I Ob 1_0c

lIb I la I Ic

S12b i2c 12a

I 3c Ib __ -1a

1 4b I +a I 4c

I5a 1 Cc 1._1:0

16a 16b 16c

1 7b 17c 17a

18c 18a 18b

Totai Touai Tota_

I
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WORK-NEEDS ASSESSMENT THEORY SHEET

The McClelland Model

Mc'eiland (1976), the leading researcher on self-concept, has studied human
benavior for many years and has theori-ted that people are motivated by three
basic necS: acnL .ernent, affiazn and Dower He has further assered that although
all of us possess all three needs, we possess them in varying degrees; one person'sI

r~ins-or owe necc may be achievemnent, whereas another person's may be affili-
acion o oeIhefollowing paragraphs present a brief description of each need
and the ways ,nwhich a high degree of eachl translates into behlavior in an organi-
zational setting.

Achievement

=Poic with a high ned4 for achievement enjoy challenging work, but they also
want to ensure hnat they: will succeec:4 tasks that present so great a risk that suc-
cess IS Imorobabie do not intercst or motivate them. Consequently, they tend to
se, conserv ativc goals.

Achiever-s plan ahead to avoid any serious problems in their undertakings,
but :he pianning func:ion itself is not a source of motivation for them. They enjoy
,asks for which -hey are per-sonally resonsible for the outcomes and with which
L.ne'/ can be closely associated with the resulting success. They are quite concernedI
with mee.ing aporopriate deadlinsade'rec ra anity about any proj-
cc: until it has beecn compieted successfully. In addition, they require frequent
. .1c1 een cornsisczing of "hard" data such as sales Figures, standards, and
so fr,-

AffiliationI

P-tople with- a high need for affliliation direct their energies toward the establish-
menit and -maintenance ofteffective working relationshios with others. It is the need
fo'r ail-iiation -hat prompts poce to examine the "human" side of decisions that
art made within organizations. When this need supersedies zhat for achievement
or power. the concern for receiving approval from and being liked by peers, super-
visors, and subordinates becomes a critical factor in decision making and im-
piementation. Whereas achievers -ocus on deadlines and the obiective asoec:s ofI
declsions, pepc hs highecst-priority need is affiliation focus on the incerrela-
tionsnthatis among those who are 1.o be affected by the implemnentation
of clec:sions. As group memnbers, tnev try to maintain harmony and mutual resoect
among mernobers -while the group undenakes its function or objective.

A-daotcd from D. C. McC'eiland. 7ie Aciicz'zg Society Irvington, 1976. Used with the
permission oi the publisher.
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I Power

Power" in terms of M[cC'eland's model can be seen as the abiiitv to overcome
resistance in achieving an objective or goal (Pfefer, 1981). People with a high need
for oower are usuzdly quite fluent; because theyi enjoy arg ,ing and confronting
conflict, speaking skills are important to them. In an organizational setting, they

_ tend to prefer autocratic decision making ("I make the decision, you 'mpiement
it"), and they tend to see situations as win/lose ("I win, you lose").

Those whose highest-priority need is power are frequently poiitical realistsI-_ who evaluate situations in light of their poiitical implications and determine a course
of action on the basis of the outcome of their evaluations. When combined with
a low need for affiliation, a high need for power may lead an individual to con-
sider people as means to an end, and the value of establishing and maintaining
satisfactory relationships in the organization may be lost.

REFERENCESIMcCleiland. D.C. The awhiting :ciety. New York: Irvington. :976.

Pfe.crer. J. P twr in organizai'Onu. Mar~hield, MA: ?Ptman, 1981.

I
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'FLXEMANUFACTURING
'RE YOU READY FOR IT'?

BY RONALD T REGO. PH.

APPEND:IX 3: StUPERVZSOR QUESTIONNARE

M any apparel compa-
ies are currently implementing 'G M N HL S PYS REflexible manufacturing (FM)strat- MANAGM N PHL SOH.SRE
;gies. which emphasize multi-
product flexibility and fast mar- INSTRUCTIONS. Read each statemnent carefuilv. You wiji agree with Some

ket responsiveness. Implement- statements and disagret-vith others. 7o neto e\'ress your ooinions. You
ing these changes has not oniv are offered four porssibie responses r.ang~nq from ASrngy.gree" ,n
created significant technical chai- -Strongiy Disagree.~ Choose the orie that most, cioseiy reflects your
lenges. but also challenged basic opinion and mark (Xi the corresponding box.' management philosopny. This d%-- %Vork quickly. If you cannot decide deiiniteiv about a statement. -. ark
naMic relationsh-ip bewe M the inswer you fe-el is most like y-our opinion. Be Sure to answer ever-.-
and management pniiosophv has ~ acet

made this Issue one of the most PART 1: Indicate whether you agree or disagree, with the foilowi"ne state-
Chaien~~ng acig th aparelin- ments. Check one box for each statemlent.

dustr-- today-.
Thi e following 25-item survev is Strongiv Stronciy

specifically designed to, measure Acree Acree Disacree Disacre'!
he dimen sions of your mariaje

ment philosophy that are the most 1. Prisn employ-ees f.or igood .vor-k m 7fl and leas-, compatible with FMT. oniv- irzda to demands for mort I I I

7 The results will provide a simple. mioney and benefits.
vet useful means of comparing
y ~ our management stvie w~th the 2. The omit-nita to be crtntive is ~

* asic p)rinc-.pes of F.iv not narrowlyI,,. aist ributed I

If this analy sis reveals that amninn Ioiovees.

3 y~our management philosophy is .Oeothbstmivori o
* compatible with FM1. then you can 2.Oeothbe mivor15O

proceed with its implementation prcccivrmn mt' e
that tneir oo% aepena on tneir* with a high degree of confidenceI

that the results wii be successiui.-
I.howev.er. the anaiysis con- 4 71h- fni~ vvpe ni rVru nI IEion ia 7n t

liudes that -our management phi- mranc anvining to mori
losophy is not compatibie with emnniovert ib more mionev.
FM.. then you will want to deal
with this issue before impiemen- i. A~ gouo oi emoiovees cain usuailx -
tation. find a better soiuion to a proolem I! I ! __

W ~~than one emnio'- otzue
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BY RONALD TREGO. PH.D. IUtIofit ,cu

ROUND PEGS IN f,4A KA C-E E \T Strongly Strongly

SQUARE HOLES %HLSOH SUVY oteAr Disaqr" Disagrae
Managment hiiosoi~y a 6. Grouo incentives and straight D m n m
Mngmn hisoh sa.houriv pay can be ver.- effective I t tL COmoosite of attitudes. vat- at motivating individualU

ues. beiie~s and experiences oi the Productivity.
management g17ou.1. It shaoes and
reflects managemnent's reaction to 7. It is human nature to resent f
change. their leadersihit style and chonce. Most empioyete'. if giver. i
suoervisor, subordinate reiation- a choice. prefer securitv Over
sf105. ct a nwe.

Flexibie manufacturing (FM I
will rea uire managers at ail levels S. Empiiovets. not technology. are m r -
to critically evaluate their ihink- primanrily responsible for produc lJL-I
ing concerning such issues as ii lion ti:. ality ieveiy.
vidual incentives. employee parti*

9. Supe-rvision would lose re'~ject if
1~~~ thev ask ed their eni plovrr4' for D DL i

suggestions.

~~ Mt10. managers fail because they' ~
4* 2' IC).lack i he iechnical "k-now homU LW L

. -

It .. I1I. The nat ure of a iiupt.rviror s ioh
L4maikes it necessarv for him it) be Dl E l ] E

unpopular with hi's cnipir'vrs.

.... / - .~.sut~iin~and opinti rit, our-
-. .... agtis unfounded griping and corn-

piaininr.-

13. %%Apt- oame nt plans shouid not f
bc based solely on worker output. J

4.V Hich waeF and job secu.u r
,hr Ix\ n things that Fr F"~ W L...LJ .J
01 torI ant In employee-

i5 %lictake.t c'nouid ntoi bu if--rnivd.
C,.ralon. cross-training. -odulir If01n4Y-: re ufc(n %

live syszemns. Fur examoie. mf an- maiking mtstake!.
agytmentl beiievec thai the averanet
worker ts inherently Ia-. alitie PART 11. Indicnte \ he, hvr vriu acre-c or disigre- with the followmng

amouion and dislikes worK. theretamen, Cnck: uflh' box ior eat h silent.
A ii be many problemrrs assiciiedI

.vit h :Me !mpiementation of F10.rogt Stronaty
If the 00posie attituce exists Most Eiroiovee: Agree Agree Disaret Disagree

FNM 1il be more comoatibit, with
management s assumnotions about 16 Will work harder if the'Lkve i t~
he ouaiities. caoabiiies and mot. rnorr \%vork a1head of t hemn r an

VII ~fldl eli~oces Siniiaiv.theyv c.an possibl\ do,
eadershlo style is a reflection of coprimised
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I management philosohy. For a dicts the fundamental premise of
democraticalv.emPioyle,.centered FM. A management philosophy
manager. accepting FM might re- that reflects a 1940 mentality will
quire ittle more than formalizing not be effective with today's em-
an existent program. In the final pioyees and manufacturing strate-
anaysts,. if management desires to gies.
maximize its return on investment In conciusion, FM strategies in-
in FM. it might have to redesign its stalled without first evaluating the
own jobs. adopt new policies and management philosoohv are al-
make other changes to make the most certain to fail - because ifI entire organization more compati- management style is not compati-
ble with FM. bie with FM. iniuiementation is

Autocratic managers will find it like trying to force a round peg in a
extremely difficult, if not impossi- square hole. U
bie. to adapt to FM con(.cepts and
strategies. The management phi-
losophy of the-, m nagters not only Runald 7r.,... I..]y , .. ,,ut, us ,,r

resents change. but also conir.1- irn-.d is hall,. TA.

SMANAGEM ENT PHILOSOPHY SURVEY rontnzd
Strongly Strongly
Agree Agree Disagree Disagree

17. Dislike work and need to be
externally motivated by various Z W
incentives and controls.

IS. Are intereted in producing prod * ["- F '- [n
ucts of which they can be proud.

19. Not only accept. but seek motern m n
responsibility for their work. D El 71

Z20. Have a negative atritude toward D m r
thetr company because they feel Ei
they don't get paid enough.

21. Wan, to satisfy their needs for
self esteem persnnal growth and
accomplishment.

22. Siouid he i riincd to do one pri- r n r
mary job.

2.Can develop their capabilities.
and are motivated to do so. El

24. Are more content to earn mini-m rn n
mum wage than -n work hard tor F
higner wares.

2 5. Prefer to be told what to do. They r n n
dislike resoonsiblity and have
little ambition to get ahead.
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SCORING YOUR SURVEY

SCORING INSTRUCIONS: Your resoonse to each statement STATEMENT Strongly Strongly

has been assigned a score of 1. 2.3 or 4 points. Reier to the Agree Agree Disagree Disagree

-Score Key" to determine your score ior each statement.

For exampie, it your response to statement #1 was 7 1 2 3 4

"Stongly Agree." give yourself I point by circling the .. 4 .. 3
-1" under Strongly Agree. Continue in this manner for all 9 .. I .. 2 .. 3 .. 4

25 statements. Then total your circled points and com- 10 .. I .. 2 .. 3 .. 4

pare it with the "FM Compatibility Rating Scale.'" . I .. 2 .. 3 4
12 1 .. 2 .. 3 4

13 4 .. 3. ..
14 * 1 .. 2- .. 3 4

SCORE KEY 15 .. 2 .. 3 . 4
PARTIl 1 1 .. 2 .. 3 4

STATEMENT Strongly Strongly 7 .. 2 3 .. 4
Agree Agree Disagree Disagree I8 4 .. 3 2 1

19 4 .. 3 2 .. 1

PARTI I .. .2 .. 3 .. 4 20 . .. 2 3 .. 4

*. 4 3 .. 2 .. 1 21 4 .. 3 2 .. 1

4 4 .. 21
4 .. . 2 .. 3 .. 4 23 4 .. 3 .. 2 .. 4

64 3 2 I 24 .. I .. 2 .. 3 .. 4 I
* 25 ..3 .. 225.1.2 4

I
I
U
I
I
U
I
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1 FM COMPATIBILITY RATING SCALE

POINT3 DIMENSIONS OF MANAGEMENT PHILOSOPHY

I High cnncern with the utili.ation of human resources to the
mutual benefit of the worker and the orgnization.

100
U Optimistic attitude toward change. Workers are capable of

developing their potential and are motivated to do so.

88 U Workers are positively oriented toward work and willing to

-X accept change.

a - Participative. employe.-centered leadership style.

. 75 Workers are self-confident and achievement oriented.

3 NThe nppnrtunity exists for people to work together in teams.

X The wage payment plan is not based soiely on individual333 output.

- U Primarily concerned with production. More emphasis on
tcchnoit7gy and equipment than.the workers.I5 X P.ssimistic atlittiuc tovard chine. Workers have little

* inte!rest in developing new skills. or Lack the capacity todo so.

E 3 A Workers do not identify with work and resent change.

38 X Authoritarian, procduction-centered leadership style.

X Workers lack self-nfidence and have low achievement
-drives.I The lob can be performed best by an individual working

alone.3 M Workers are paid under a straight piecework wage plan.

I
I
I 55
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- -I

j..I."'.*ELL l

6 / --A 7-3L
10, N V. 1

4 -41. F 1 AL

m 
B .3 --

:V. SUB-ASSEMBLY F 7A BLE

oPERA: -dN 4) STAT:cN X.ACHTiNE 0PE RATION

BROTHER DB2-B716 40O3AB JOIN DART AND SEAM
3 B BROTHER DB2-3716 403AB ATTACH TAPE TO SHOULDER AND FRONT
5 C PFAFF LOCKSTITCH SET DOUBLE BEASAN
5 D PFAFF LOCKSTITCH SET DOUBLE BEASAN

-. EACLE L:' B831-3
5 - BROTHER DB2-B716 403AB SET DOUBLE BEASAN

5 7 BROTHER DBZ-3716 403AB SET DOUBLE BEASAN
6 G BROTHER DB2-B716 403AB JOIN SHOULDER SIDE

9 1 BROTHER DBZ-3716 403A3 SET SLE-VE I
i ? PFAFF LOCKSTiTCH SET FAC:NG TO BODY

*WTTH EDGE CUTTER m

! 2 BROTHER DB^-3716 403AB SET COLLAR

K JUK: DDL5550-6 UTILITY

2 L BUST DART AND SEAM

L HASHIMA HI 35OPS IRON BUST SHOULDER AND SIDE SEAM I
i3 L VE-T 4413 VACUUM BUST COLLAR SEAM

4 M TABLE MARK FRONT FOR PKT.

5 m CUT AND TURN WELTI
14 M SCISSOR AND TRIM COLLAR CORNERS

8 N SINGER '4/ TAPE FEED SET TAPE AND ARM HOLE

10 AND CyLINDER BED SE. SLEEVE HEAD
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IV.

C D
S U -AS S -, JB

V. P I :NAL ASSE>LY 7 A 3,_

OPERATION ;J STATION MACHINE OPERATIcN

3 1 A PFAF. LOCSTITCH BACK ST:TCH FAC:ING

3 3 BROTHER 08-137164O3AB CLOSE COLLAR

3 C PFAFF LOCKSTITCH SET L:NING TO BODY

4 D SINGER 231-1 ATTACH LINING TO BOTTOM

5 BROTHFR D82-.37164O3AB ATTACH L:N:NG TO CUFF

7 c SINGER CYLINDER BED TACKNG: SLEEVE (2,) ,B770M (3), SHOULDER
LINING TO SHOULDER, UNDERARM L:"'..
,O UNDER ARM 3ODY.

6 F PFAFF CYLINDER BED TAC*KNG SHOULDER ?ADS.
8 11 TABL- TURN JACKET BODY
9 I SINGER 41OW110 BASTE STITCH EDGE (101)

J SINGER 281-1 TOP ST:TCH EDGE (3012
10 K CLOSE SL.E'JEVE OPENING
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APPENDIX G

G.1. Group Dynamics Overview

In recent years there has been a recognition of the fact that in l
any business an often untapped resource that can deliver a
competitive edge is the people who work in that business. It is
important to take advantage of new technology and modernize
methods of production, but people should be recognized for their
vision of changes that could take place which would increase
productivity and output. I
With the move toward modernization of equipment and deskilling of
operations, a key element to success is flexibility in
manufacturing. Flexibility in manufacturing requires maximizing
the involvement on the part of the operators, with cross
training, encouraging teamwork, and the soliciting of ideas from
the operators. If management is willing to extend praise, awards I
and recognition of employees' contributions they will most often
discover a vast resource waiting to be tapped. Of course,
financial incentives should be included in the incentive package I
and should be understood by the employees from the start.
Flexible manufacturing may take the form of modular manufacturing
which requires the formation of a group or team of operators who
will work together to produce a subassembly or complete garment.

Changing the attitudes of the workers towards wanting to work
within a group and help each other is the biggest behavioral
obstacle to overcome. Operators have been working for
themselves, on a piece rate, therefore the switch to working as
a team is a big change in the way they work and think. It can be i
extremely difficult to get the operators to accept that there are
advantages to working in groups. Management will have to te
ready to lead the workers through this change, enabling them to
understand the concepts and application.

Several ways that this can be accomplished are: by conducting
intensive training programs for all levels of shop floor
employees; group recognition; and incentives, both financial and
other All of this may not be enough to motivate employees to
perform well under the new conditions. It is extremely important i
that there be a good relationship between management and workers.

Once workers understand the importance of working as a team and
helping each other they will attain the performance levels
necessary for the success of a group effort. It is management's
challenge to motivate employees to work as a team.

I
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- Understanding how to motivate a workforce is the key to unlocking
human potential. To understand motivation, it is important to
realize that employees work together in three very different
ways: they are independent and prefer to work alone; they are
competitive and have conflicting interests; and, they are team
oriented and work toward common goals. The first two
characterize the employees' behavior in many manufacturing shops
today. The last is what many shops are trying to cultivate.

Many workers who have been working at the same job for a long
time are possessive of their work and don't want anyone else to
do it. These workers may actually be demotivated to work in a
team, while others are motivated. With this type of worker, the
transition to a group may need to be gradual so that they have
less resistance than they would to sudden change.

These three motivating forces are the basis of D.C. McClelland's
Work-Needs Assessment Theory which follows:

U G.2 The McClelland Model

McClelland, the leading researcher on self-concept, has studied
human behavior for many years and has theorized that people are
motivated by three basic needs: achievement, affiliation, and
power. He has further asserted that although all of us possess
all three needs, we possess them in varying degrees; one person's
highest-priority need may be achievement, whereas another
person's may be affiliation or power.

The following is a brief description of each need and the ways in
which a high degree of each translates into behavior in an
organizational setting.

Achievement

People with a high need for achievement enjoy challenging work,
but they also want to ensure that they will succeed; tasks that
present so great a risk that success is improbable do not
interest or motivate them. Consequently, they tend to set
conservative goals.
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Achievers plan ahead to avoid serious problems in their i
undertakings, but the planning function itself is not a source of
motivation for them. They enjoy tasks for which they are
personally reponsible for the outcome and with whose resulting
success they can be closely associated. They are quite concerned
with meeting appropriate deadlines and experience great anxiety
about any project until it has been completed successfully. In I
addition, they require frequent reinforcement consisting of
"hard" data such as sales figures, standards, and so forth.

Affiliation

People with a high need for affiliation direct their energies
toward the establishment and maintenance of effective working
relationships with others. It is the need for affiliation that
prompts people to examine the "human" side of decisions that are
made within organizations. When this need supersedes that for I
achievement or power, the concern for receiving approval from and
being liked by peers, supervisors, and subordinates becomes a
critical factor in decision making and implementation. Whereas I
achievers focus on deadlines and the objective aspects of
decisions, people whose highest-priority need is affiliation
focus on the interrelations that exist among those who are to be
affected by the implementation of decisions. As group members,
they try to maintain harmony and mutual respect among members
while the group undertakes its function or objective.

Power

Power, in terms of McClelland's model, can be seen as the ability
to overcome resistance in achieving an objective or goal. People
with a high need for power are usually quite fluent. Because
they enjoy arguing and confronting conflict, speaking skills are
important to them. In an organizational setting, they tend to
prefer autocratic decision making ("I make the decision, you
implement it"), and they tend to see situations as win/lose ("I
win, you lose").

Those whose highest-priority need is power are frequently
political realists who evaluate situations in light of their
political implications and determine a course of action on the
basis of the outcome of their evaluations. When combined with a
low need for affiliation, a high need for power may lead an
individual to consider people as a means to an end, and the value
of establishing and maintaining satisfactory relationships in the
organizaton may be lost.'

70
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Productivity is the ultimate goal. The essential ingredients to
achieve this goal are satisfied customers, high standards, team
spirit, and concern for workers. Management, workers, andcustomers should all be the winners.

I Management's methods shoula nurture productivity. Workers
possess the potential to grow and develop and are willing to
accept responsibility. Under the right conditions they will set
goals and fulfill their needs to belong, for achievement and
acceptance, and for using their skills.

* It also needs to be understood that people have different talents
which are suited to various types of jobs. People work best when
their abilities, interests, aptitudes, and temperaments are

* matched to their jobs.

All behavior is directed toward goal achievement. Goals are
either positive, when one moves towards what they want, or
negative, in the sense of avoiding the undesirable. Management's
challenge is to motivate workers towards positive goals and good
performance. Recognition, responsibility, the nature of work,
achievement, and opportunities for growth and advancement are
motivators which make people work.

If workers are allowed more independence, productivity can be
improved. If workers work in teams, this independence can be
used to improve productivity through the sharing of ideas and
solving problems.

Two factors are absolutely essential to create an atmosphere that
will be conducive to teamwork: a good manager/worker relation-
ship, and motivation of workers to accept new ideas. It is
essential that management works out a healthy relationship with
labor. If the workers don't trust management, training or
attempts to implement new ideas are doomed to failure.

It is only with motivated workers that a program of establishing
teams can succeed. The motivation can be brought about by
various methods such as conducting training classes, allowing
workers to have the choice of whom to work with in a team, and
financial incentives such as profit sharing.

2
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I
Teamwork promotes the use of concepts such as cross training, job
rotation, and flexibility. In the assembly line environment
where the flow of work is continuous, if a worker suddenly faces
a problem, asking for help from his co-workers is the simplest
solution. It therefore makes sense that teamwork is quite useful
to the assembly line environment. Multi-skilled operators offer i
the added advantage that the production system is able to respond
quickly to changes in the market demand.

All engineering students are familiar with Frederick W. Taylor i
and the concept of one best way. If the workforce is to be given
more flexibility, then this concept may no longer be the best to
follow. Flexibility allows for different ways to get the job
done; there is no best way. There are many factors to be
considered - different people work different ways, or the raw
material may be different.

The old methods of manufacturing, of taking time and motion
studies to maximize efficiency and worker-machine interfaces,
create demotivating jobs. Today people demand quality in their
work life; as a result we have new strategies of work design.
Job enlargement (adding more tasks to a job), job rotation
(rotating employees among different jobs), job sharing (two
employees share one job) all allow employees greater freedom and
challenge in their work. Another fairly new concept is job
enrichment. The idea behind job enrichment is to build into jobs I
more opportunity for personal achievement and the recognition of
that achievement, more responsibility and challenging work, and
a greater oppcrtunity for individual growth and advancement.
These new strategies are all possible within a team.

Skill variety, task identity, and task significance contribute to
the psychological state of experienced meaningfulness of work.
Autonomy contributes to the experienced responsibility of work
outcomes. Feedback contributes to the knowledge of work results.
The model further advocates that three psychological states i
affect employee satisfaction and motivation. The three psycholo-
gical states are:

Experienced meaningfulness - the person must experience the
work as generally important, valuable, and worthwhile.

Experienced responsibility - the individual must feel l
personally responsible and accountable for the results of
the work he performs.
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Knowledge of results - the individual must have andunderstanding, on a fairly regular basis of how effectively
he is performing the job.

Management will probably feel the affects of the change even more
than the floor staff, and will probably require the most
intensive training. The supervisor's job content will change
drastically; the fulfillment of this new job will require new
communications skills. This is important to acknowledge and
understand because without management leading the way these
changes cannot take place successfully. The effect of management
on the outcome of changes within an organization cannot be
stressed too often.

Once the decision to enter into flexible manufacturing has beenmade, comprehensive training in its basics is needed for all
employees. Such a program should:

1) Develop a strategy or organizational change to integrate
business objectives with petitionary management and
methods.

2) Assign a management/employee team to assess plant-wide
training needs and monitor the programs that are set up.

3) Teach a full range of team-building skills, from problem
solving to conflict resolution.

4) Give employees zhe technical and statistical skills
necessary to analyze work problems.

5) Assure that the training staff is dedicated to sharing its
training knowledge and being a resource for the team.

Training for flexible manufacturing involves no new revelations
or secret formulas. However, more emphasis will be placed on
people issues and employee involvement, and less on developing
high skills in a single job.

4

The approach to the formation of a team is essential to its
success or failure. The selection of the members of the first
team within a factory that has previously been on progressive
bundle system is crucial to the future of that method within thatI plant. A strong team that is willing to make the change to
modular manufacturing and be successful at it is what is required
to show both management and other operators the advantages ofI modular manufacturing. The selection process should start with
asking for volunteers. From these volunteers the best candidates
should be selected based on their ability to work well with
others, their operating skills, and their willingness to learn
new operations and methods.
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Selecting members for a team always requires consideration of
their personalities, their adaptability to change, and their
ability to absorb training in interpersonal relations and
communications.5

Basic to the success of a flexible manufacturing system is
meeting physical and psychological maintenance needs (how people
are treated as an employee.) These needs can be divided into six
key areas:

1) Physical. Work layout, job demands, work rules,
equipment, location, grounds, parking, aesthetics, lunch
facilities, rest rooms, temperature, lighting, and noise.

2) Economic. Wages, increases, profit sharing, social
security, workmen's compensation, unemployment insurance,
retirement, paid leave, medical insurance, tuition, and
discounts.

3) Security. Fairness, consistency, reassurance,
friendliness, seniority rights, grievance procedures, the
long term health of the plant and the company. i

4) Orientation. Job instruction, work rules, group meetings,
shop talk, newspapers, bulletins, handbooks, letters,
bulletin boards, and grapevine.

5) Status. Job classification, title, furnishings, location,
privileges, relationships, and company recognition.

6) Social. Work groups, coffee groups, lunch groups, social
groups, office parties, carpools, outings, sports teams, I
and interest groups.6

The transition from performing one job to becoming a flexible
operator can be difficult; this transition can be successful if
the following guidelines are followed:

* Teach operators the steps and critical points of each i
operation in your product. Even if they will not perform the
operation themselves, they must appreciate how critical each
operation is and where they fit.

* Make sure trainers use appropriate teaching methods for job
skill training. Basically, this means a step-by-step method: I

1. Prepare the learner. Put the person at ease and
express confidence in his/her ability to learn. Find
out about the person's prior experience and other
interests. This information can be used later to
relate the new job to behaviors already learned.

74I



COMPARISON OF COST AND PRODUCTION
BETWEEN A TRADITIONAL BUNDLE SYSTEM
AND MODULAR MANUFACTURING

2. Demonstrate the operation to be learned at normal
speed. Show models of successful operators. Allow the
learner to examine quality products.

3. Demonstrate the operation step-by-step. Point out
critical procedures, methods, tools, and safety notes.

4. Allow the learner to do the iob. Don't worry about
speed - focus on method. More than 70% of speed can be
obtained immediately, if the correct method is learned.

5. Give specific information on the learner's performance.
Use accurate examples that show the learner what you
have observed. Also, relate actions to results. For
example, explain: "When you pull too much like that,
the two pieces of fabric don't feed evenly and it looks
like this." Trainers should be taught key points and
common mistakes and know how to correct them.

6. Follow-up. Allow some time for the individual to
practice the new skill, then check back to see that
he/she is progressing as expected.

* Rotate operators among machines. This helps break
dependencies on "my machine".

• Provide for work experiences with a variety of co-workers.
This gives team flexibility in accepting new members.

* Provide training that improves communication skills among team
* members and develops conflict resolution skills.

* Give group feedback as well as individual feedback.'

After the members of the team have been selected it is important
to build the team. This is a process where the members of the
team examine their own behavior and develop courses of action
which will aid them in their work. Team building efforts will
reveal both functional and dysfunctional behaviors. By
discovering the dysfunctional behaviors of the team the group can
develop solutions to these problems and overcome them.
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During the process of team building the group will be able to i
explore the personalities in the team to the extent of
discovering its natural leaders and intergroup relations. The
level of trust and openness within the group will be raised
during the processes of resolving conflicts and solving problems.

What sabotages teamwork is most often ineffective leadership on
the part of management. There appear to be two styles of
management that suppress teamwork: the first style is known as
"hierarchical" or "formalistic" and the second as "circular". In
the first style the meetings are formal and basically superficial
as the team spends most of its time ratifying the leader's
demands without the opportunity to critique the demands. In the
second form harmony and equality are the prime values and the I
meetings lack the give and take of collaboration.

Basic principles of teamwork training include: Focus on the
situation, issue, or behavior, not the person; maintain the self-
confidence and self-esteem of coworkers and supervisors; take the
initiative to make things a little better; maintain good
communication, practice active listening, and develop techniques
to shape behaviors.

Teaching operators to move from job to job within a module on
their own, without depending upon a supervisor to tell them to do
it, is one of the more difficult concepts of teamwork to train.
Instead of being in business for themselves; operators must now
learn to work with and depend upon others. That is quite a
transition.

A group incentive program, in which everyone's earnings depend i
upon everyone's performance, helps get the message across quickly
and dramatically.

8

According to Rubin, Plovnick and Fry in Task-Oriented Team
Development there are four keys that must be considered in the
team development process. These elements are:

Goals. Individuals must understand and accept the goals of
the group.

Roles. Team members must know what others want and expect
from them. Ambiguity in role expectations produces stress
and hampers performance.
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* Procedures. All members must know how to get work donetogether (e.g., making decisions, solving problems, managing
time and conflict.).

* Relationships. Put simply, people who like and respect one
another usually work together more effectively than people
who don't.9

A team that is well integrated will have the feeling of a family
structure and will therefore be able to withstand more stress.
It will create higher motivation and enthusiasm; there will be
more commitment and better performance.

Team dynamics is the internal mechanism that determines team
effectiveness. It is composed of interrelated variables that
collectively determine how the team process functions.

10

The importance of time and efffort spent toward positively
building a team cannot be over-stressed. The results of the time
properly spent can be spectacular; an efficient and effective
team. However, it the time spent building the team is
misdirected or simply not spent, the results will most likely be
disastrous. The approach to team building should be thorough and

* well thought out.

According to Mark Frohman, in his article, "PM Participative
Managment: The Missing Ingredients", there are six conditions for
succes and you must have all six. They are:

1) Unfreezing - Non-participation is unsatisfactory and not
to be tolerated. It is necessary to restructure and break
old patterns.

2) Champions - Someone in the organization who is fully
behind the cause. Also a sub-champion, an employee
respected by both management and employees, who is known to

speak up.

- 3) The Purpose Factor - Company needs to state the purpose
and long range strategy of the organization in order to
achieve employee participation.

4) Training - All employees, including management, need
training. Problem solving skills are essential, as well as
learning how to participate.
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5) Parallel Circuits - Flexible methods of structure on
tasks. Regularly scheduled meetings with supervisor and
subordinates are necessary to update one another on
performance problems, coordination requirements, and status
of plans.

6) Multiple Menus - Must be able to be effective in I
administration and financial and keep everyone up-to-date in
both areas. Supply information to the group concerning
success or failure.

Team members become better problem solvers, thanks to greater
communication and mutual team support. Creativity and innovation
can be expected to permeate the team interaction. As the team
develops and grows, it becomes more cooperative and reflects
greater coordination. Ultimately, productivity is significantly
increased through the team's synergism. A collective strength is
formed that is far superior to the sum of individual strenqths
enabling the individual within a team to grow and produce.11

There are several different methods for group problem solving.
However, prior to using one of these methods it is necessary to
identify the problem and set up an agenda for the meeting.

Group decision making can be used to try and identify the
underlying causes of the problem, even before it is used again to
solve it.

The chairman (boss) should, at a minimum, be able to formulate an
agenda that identifies the topic for discussion. This should be I
done in detail.

To get as much as possible out of the decision process, try to
identify the type of problem.

The next step is formulating and distributing an agenda.

Factors to remember:

*Making sure everyone has a copy of the agenda prior to the
meeting merely increases the chances that everyone will be
prepared.

* Provide background information concerning the purpose of I
meeting and an outline of what stages the meeting will
move through and what is to be accomplished.
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Decision-Making Procedures

There are at least four distinct decision-making procedures: the
ordinary group procedures, brainstorming, statistical aggrega-
tion, and the nominal group technique. Each is directed toward
discovering the best solution for the problem.

Ordinary Group Procedure entails calling a group together,
presenting the problem, and asking for comment and discussion.
The chairman (boss) usually has control so things don't get out

* of hand.

The ordinary group procedure is very unstructured. As a result,
few alternative solutions are suggested, and groups often choose
the first satisfactory solution. Because of the lack of
structure, discussions can seem endless. Fatigue sets in; people
are anxious to get out of the meeting and move on to other
things; the last solution suggested is often seized just so the
meeting can be completed.

Brainstorming is a technique for generating ideas. The success
of a brainstorming session depends on the group members following
a few simple rules. First, people are encouraged to generate as
many ideas as possible, even wild ideas. Second, no evaluation
of any kind is permitted during the brainstorming meeting. The
pros and cons of an idea are not allowed--ideas are suggested
without additional comment. Finally, people should "piggy back"
or build on other people's ideas.

Statistical Aggregation uses the ideas of a group of
individuals, but does not ask these people to interact with one
another in a group setting. It is limited to quantitative
problems. Several people make individual estimates of the best
answer to a problem. The estimates are collected, and one of a
variety of aggregation procedures is used to dete .ne the final
solution.

Nominal Group Technique (NGT). After the problem is clearly
stated, group members sit together quietly and individually
generate as many alternative solutions as they can. After about

15 minutes, ideas are presented in round-robin fashion. Each
individual presents a single idea, taking turns, until all of the
groups ideas have been presented. The chairman (boss) records
them in full view at the froiht of the room. This process
psychologically separates the ideas from the individual who has
suggested them.
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A brief discussion focusing primarily on the clarification of
each idea is next. This discussion may generate additional
ideas, which are also recorded. After everyone is clear about
the entire set of suggestions, a voting or rating process is used
to reach the group decision. Each group member might vote for
the five alternatives that he or she feels are best, ranking-
ordering them from one to five. Alternatively, each of the ideas
can be rated on a 10-point scale, from good (1) to bad (10).
Votes or ratings are done on private ballots. Tabulations are
made by the chairman (boss) and when the votes show a winner the
group is finished.

Portions of different techniques can be combined and/or modified
to fine tune the problem-solving procedure.12

With a modular manufacturing strategy the human resource skills
of management will need to be enhanced to enjoy the fruits of a
successful venture. It is our hope that the previous discussion
of some of the basic concepts will stimulate management and cause
them to review their plans to integrate group dynamics and
personnel development into their strategies. Failure to do so
will result in wasted expenditures generating negative cash flow
and production results.

I
I
I
I
I
I
I
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The Modular Manufacturmng conceot. also known as FYiedbie
MIanuiacturing and P-roducton Teamwork. has become qulte
popular in the United States apparel, industry in r-ecent years and
is 'Ooked u-non as one of the solutions to the orobiems facing the
indust-r. it is particularly seen as beneficial in improving product
quaityi and timely deliveries as well as emriovee morale. t.Urnover,
and attendance. 11iowever, the U.S. anloarel inutr as long
relied on 7oiecework to tzack empiovee producti-on and to determine
operator poay. Changing to the modular systema will require that
paradigm to be broken so that the coordinated t:ea atmosphere
can be emioiasized. This paper will address one alternative
compensation svstem that is applicable t.o modul:ar manufac-turing
teams.

The indiv-idual Incenti.ve System (piecework) as~z been the primary
method of operator compensation in the United States appar-el
indust-r since the early 1800's. in the "ztottac-e '-dustr-, a-croacn
where workers at home made products f-or varicus nduszries. t.he
method of payment was based upon a certain umoe of dollars for
each unit oroduced. Mass nrod-uction apparel f-actories were set up
in the mid ISCO's and the produczzon of the garmentL was broken
down into individual operations while the met-hod of pLayment;
remained poiecework. ft became clear that this sy-stem provided a
high level of incentive for operator pjroductivitv and -irovided a veri.
accurate method of trackingr costs.

M.though the s-;stem h-as been re -ned subsctaii since th!at
time, the basic conceptr r-emains i-ntact. TIhe Sy-;ste H~as served h
apparel, industrv well in that .*- provides a corapensatonpli t'hat
is directly1 related to operator performance. it has facilitated a
simpole and accurate costing system and it serv.es as a tlool for
measuring not only operator effecti.veress but also tocai
manufacturi.ng plant effectiveness. In additica. tn.,e statistics
genera ted by the piecework system provide valuable information to
management for use in scHeduling and line balanci.ng.

The most imoortant asnec,: of the Individual Incentive System.
however, is thaat it provides a method of recognizing and rewarding
production workers for exceptional performance. ]"t has been
called 'the most fahir way to pay anyone.' P-roducti on workers
become entre-oreneurs and those who have the greatest amount of
skill and who are willing to put; :orth more effort. are paid the most
money. When the system wors's -vell and is properiy rmancanea.
it is the best method know-n for mocivating oeraror productivicvr.
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More than 90% of U.S. apparel firms use the Individual Incentive
System as the method of employee compensation in the stitching
denartmenc.

However, the proliferation of style, new equipment technologies
and changes in the labor force have diminished the effectiveness of
this system. Style change is a growing reality in the U.S. apparel
manufacturing industry. In a global market, apparel
manufacturers in low-wage-rate countries are much more cost
effective in producing the basic apparel produc-t. T is reality
dictates that long production runs of the same product will
continue to be a rarity in U.S. apparel plants. The niche for U.S.
apparel manufacturers may well be short runs of high fashion
products. Because the piecework system is based upon the premise
that production operators will be allowed to remain on a single
operation long enough to establish a high effciency level, this
system is clearly not effective in the style environment that is
becoming increasingly common in the U.S. apparel industry.

.Another problem created by short runs of high fashion products is
balance within the manufacturing plant. When an operator is
allowed to stay on a single operation for an extended time, not only
does efficiency increase but performance also becomes much more
predictable. Plant management is therefore capable of balancing
operations to achieve maximum overall productivity. However,
constant st-yle changes within a plant causes an increase in the
number or operations performed by each operator, a decrease in
individual operator performance and a drastic increase in the role
of sunerision and management in balancing the overall
operation.

The piecework system encourages the production operator to I
remain on the operation on which there is the greatest anr L-.nt of
skill. This obviously causes a decrease in the net flexdbilir of the
manufacturing operation. Given the obvious need to create an
apparel plant environment in which style and product changes are
welcome, the piecework system is clearly no longer effective.

The most imoortant short fall of the piecework system is that it
decreases an operator's concern for quality. By definition.
piecework encourages an operator to produce the maximum I
number of units in a given period of time. There is little incentive
for the operator to want to produce a high quality product. The only
connection to quality in the piecework system is a negaive one, in
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that operators will be forced to repair any defect:ive work that is
detected during "on szandar-1" payroll conditions.

F-inally, it is clear that the apvareliproduction worker of today is
not inclined to wc:k on the zroduczi'on oiecework isstem. Based on
Clemson APDnarel ResearcH studies. workers are cl'early more
interested in a job that. wVll allow interaction wit.h --e'low empoloyees
and one that will pro'vide an oupporunity to be invoived in the total
work-place. Piecework is not designed to offer those Opportunities.

The Modular Manufacturing concept. in which operators are
organized into teams of workers, seems to address eacha of the
problems facing the apparel industry today. An effective modular
installation is known to prov,,ide signi-ricantly .iprovedi product
quality. because operators are encourage thelp ahohr
B ecause work-in-process Levels are g~eativ reduced, through-put
Imes are diminishied from weeks to a matt-er or *-ouars, and when
there is a auality problem, only a small number of garments are to
be inspected and repaired. Therefore, cost effectiveness improves
in that total manufacturing costs are reduced. Thiis isz clearly,
contradictory to the piecework system, which encourages oneratcrs
to work as an individual entrepreneur and in a compet-.tve
environment.

With an increasirng number of a-pparei comcanles- s5v'.tching to thle
modular coriceat, there 'has been a -eat deal of ex~en'menzavion
on alternac.ve methods of operato r compensat~on. Th'e objecti-ve
hias been to design a system that would encourage operators to
work together as team members and to produce a haighq quality
product in a cost effective manner.

Clemson Azxarei "Research has developed the Clemson Appoarel
ProductivitY Shiare (CAPS) System in order to meet the following

objecti-ves:
* Encourage product: quality
* Encourage operator lcilltv-
" Encourage better employee -company

relationshiips
* Povide a monietary incentAve for increased
productivit~y

*Encourage an atmosphere of teamwork
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CAPS is a spreadsheet system that allows the apparel
manufacturer and team members to accurately predict in advance
of production the amount of money available to the team members
and the company, for production of a quality product beyond a
cerain standard level. By a pre-production calculation of these
statistics on a particular style, a goal is established for the team
members and indirect employees associated with the tearn This I
system operates on a personal computer (Macintosh, IBM, orcompatibles) and uses Microsoft Excel or Lotus 123 software.

CAPS assunes that the group of operators assigned to a modular U
team would be paid a guaranteed hourly wage for all hours
worked. One of the many problems with the piecework system is
that production operators lack a clear understanding of what the
hourly wage will be beyond the plant's minimum wage structure.
By providing a more generous hourly wage, possibly equal to the
highest plant base rate or the plant average hourly earnings level,
production operators are relieved of the stressful uncertainty
associated with the piecework system. However, the productivity
incentives provided through the CAPS concept wiil allow overall
plant production costs per unit to remain acceptable. The idea of a
generous hourly wage is essential in order to avoid one of the more
seious problems with the piecework system: drastic fluctuations
in operator take home pay. A properly motivated production team
will, nevertheless, keep production costs in line.

The program is composed of three primary worksheets: direct
labor; indirect labor; and main. Beginning with the direct labor
worksheet, the first step in using the system is to list the name of
the module, the names of the individuals assigned to that group
and their rates of hourly pay. CAPS will then calculate the total
number of people and the average hourly wage within each
module (Figure 1).

A philosophical point should be considered in determining average I
hourly wages for team members. In addition to this figure being a
generous one, it is appropriate that all of the team members should
be paid the same amount, as in Figure 1. After all, the message
being conveyed is that all of the team members should share
equally in the performance of the team's duties. However, a case
may be made for assigning different rates of pay for individual l
team members. The most obvious example here is that the
efficency level may vary greatly among team members. It is
certainly possible that some team members may be proficient at
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several operations, w aile other team members may know only one
operation. Furthermore, a company may want :o reward
employees for longevity with a higher rate of houriy wage. These
and other concitions may fuly yunecua rates of pay for team

members. This is a Judgement zhat must be made by piant
management. The system allows this capability, as is note- n
.Faigte 2. The system currently provides for .bye dilerent modular

teams composed of up to 20 operators each. Depending upon
individual company needs, the number of moduies and the
number of employees per module may be customized as needed.

The user would then move to the indirec Labor worksheet and list
the names of the persons, job titles, wage rates and modular
assignments for all indirect persons involved (Figure 3). You will
note here that ten indirect persons may be assi=ned to each of the
five modular teams. Again cuszcmtizadion is -ossibie. The
objective of this worksheet is to provide for the possibiity that
indirect persons, such as supervisors, technicians, quai::v
inspectors, and service persons may be allowed to par-icpate in the
bonus potential of the modules wNith which :heyr work. Certainly
these persons play a vital role in .he produc-i;y if any modular
team. By providing the opportunity for participation in the team
bonus these indirect employees will nor om-; Have a much g'reater
incentive for improving the productivity of the mcduie, but will also
feel more like true members of t:Ze .eam. .n imorta rinciple
of the modular concept is that all empioyees "-d operators,
indirect employees and company managemen:. feel the sense or
belonging to the same production team. Moneta..i- connecting the
indirect labor employees to the production team serves to
accomplish this objec.ive. THis worksheet- i, 'however, opiona
and may be omitted from subsequent calculations. You will note
that module 4 has no indirect persons assi---ned aid the company's
bonus share is listed as the remaining portion ax-ter the operator s
bonus share is deducted.

Also on the indirect labor worksnheet ,you will notice that the
amount of money per unit above standard for each indirect
person's modular assignments is posted. This information is
obtained from the main worksheet for each module as will be
noted.

Moving then to the main worksheet, the module name. average
hourly wage. and number of peopie assigned have already been
posted automatically (Figure 4). Having developed the information
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from the direc: and indirect labor worksheets, the user will now
post pertinent information having to do with other cost factors that I
will be used to develop the total manufacturing cost per period and
the total manufacturing cost per standard unit.m

The strategy involved in the CAPS concept is that knowing direct
and indirect labor costs, the user may consider all other cost
factors as a percentage of direct labor. These are factors normally I
known by plant management and are advisable to share with their
production employees. Doing so would send a clear message of
cooperation from the company and would aid the production I
employees in developing a clear understanding of the real costs inoperating a manufacturing plant.

As a percentage of direct labor, figures for direct fringe, indirect,
indirect fringe, overhead and budgeted profit must now be posted.
Normally, these factors will not change among modular teams or m
upon style changes within the plant. These factors are indicated by
the examples on lines four through eight of Figure 4.

Line nine reauests the user to post the sum of the direct labor
content for all of the operations involved in the module. Similar to
the piecework system, this figure is used to calculate the number of
units that the team should be able to produce in order to meet
standard. While this figure must be accurate, it is much less
critical than the individual operation labor content required by the
piecework system. Since CAPS includes the sum of all the m
operations involved in the modular team, it is less likely to cause
constant criticism as in the case of the production piecework
system. It is recommended that this figure be developed using a
computerized industrial engineering system, offering speed and
accuracy of data. It is essential that all of the information for the
CAPS program is available prior to actual production. Since time m
studies are not possible on a new style never having been in
production, a computerized standard data system using
predetermined time standards is an ideal method of developing the
information needed.

Line ten requests the user to post the hours per period to be used in I
subsequent calculations. Normally this figure would be the total
hours in a single work day or a single work week. By posting 'I,"
the system will develop the subsequent calculations based on a
single work hour. Doing so would be advisable in a plant having
frequent style changes.
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The above information :3 used to deveiop thie iniboraion posted in
lines 11, 12, and 13. Line 12. indicates the total manufacturing cost
per period. This is valuabie information to coniveyv to the production
workers in that it serves toprov'ide a greate-r uncers--andig or -he
tz-ue cost of eoerations. Line 12 indicates the stazdarda nits oer
period at 100%. This is the bas-is of all subsequent calc-ularions and
indicates the level at which the team must produce in ord~er to be
eligible for a bonus. In other words, as seen in z igure 4, t.he team
of seven o-perators producing a garment hay-Lag: a labcor content or
0.1124 Standard Allowed Hours per :)ece and working eight hours
per day, should be able to Droduce 499 units "at standard" each day.
Production. up to 499 first *qualit units per day woulid allow the
operators to be paid the average hourly wage of S5.90. A ny
production exceeding 499 first quality units would provice a bonus
aboove S5.90 cer hour.

Line 13 indicates the total manufactu ring cost p;er- ztandard nt
Ths1g'lre is developed 'referring again -.o Fiue4' by L--idng

the total manufactrl-ng costS per perca by the St-andurd units per
period.

The theory of -.he CAPS system is- that beyvond tHe orcduc--rit- 'evel
indicated on line 12, all basic manufacturng, costs Have b-een met
including direct and indirect labor costs, direct and inc-irect frnge,-
costs, overhead costs and budzetzed rofit. F7 or jrodu:c-.-1n'beyond
t.he fie':re indicated on line 12, the total mazatrn ost Per
standard u-nit is the amount of bonus money available to be shl-ared
betwea-n the comuany and all the emplovees. The remainder of -he
main worksheet is used to deter.mne that share. T, ismportant to
note that on'v first1 quality units completed and ready for shipment
should be considered in determining the quantity produced.

On line 14, the C.APS system initially --alculaces the actual
contr1ibution of the opoerators as a percentage of the :otai
manufac-.uring costs per standard unit. Referring to Fgre4. the
indication is that 42.6% of the total manufacturing cost per
standard unit is contributed by the direct labor empioyees. This
numrber can be used as a g'aideiine to piant management in
determining the share provided for the modular team. This
percentage is then posted in the indicated biock.

Based upon all of this information, line 15 w ill then post
automatically the operators bonus per unit ab~ove standiard.
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Refer:ing to Figure 4, the indication is that for each unit produced
above 499 per day, the team of seven persons wouid share 98 cents I
or 14.0 cents per unit per person as indicated on line !6.

Lines 17 and 18 provide the same information related to the I
company's share. It should be noted that the indirect bonus
amount is deducted from the company's portion of the bonus
potential. In other words, initially indicating that the operators
are to be provided 50% of the bonus earned beyond the production
level of 499 units per day, means that the company bonus share is
41.1% and the indirect bonus share is 8.9% as indicated on line 19.

Lines 20 through 22 provide the user with the opportunity of
posting actual production figures in order to determine actuaI
efficiency and actual average hourly pay. These lines may be used
as examples of certain productivity levels in advance of production
or may be used to develop payroll statistics after the production day
is complete.

The Clemson Apparel Productivity Share System has bee.n I
designed to meet the primary objective of providing an alternative
to the production piecework system for modular manufacturing
teams. There is no doubt that the modular concept will play a vital
role in the future of the domestic apparel industry. The Individual
Incentive System seems inappropriate as a method of operator
compensation for a modular team. CAPS is one of the alternatives
available to the apparel industry. Information on the availabilitv of
CAPS may be obtained from Clemson Apparel Research by
contacting the author.

I
I
I
I
U
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CLEMSON APPAnEL PnCOUCTIVITY SH'A.Ra
I C:emson Apparel Research

Direc t Labor Worksleet 91

ualitv .keors Hourly WanI
1. Ann Sentill $3.90

2. Bet Jones I $5.2a I
. Cnoy dvlias ____.____

4. Olcra 4Iacoos j 5.90
5. Fditi Wilson i $5.90
7 FGO,4 Adamni: 0 I__-_.___I _ _ __ _ _ _ __ _ _ ___._ __ _ _ _ __ _ _ __ _ _ __ _ _ _

12.1

14.1I14.f T______

17. _

21..19.
20. - ________

'Jumoor of peopie In mnodule 7
Average Hourly Wage $5.90

I Figure I

I

I CLEIVSON APPAREL PRCOUCIVITY SHARE
Cemson Apparel Researc.i

I Direct Labor Worksheet 12

CuallTcoarn Hourf- Wage
1. Sher',l Weeks 56..5

2. Helen Ward L $6.50
3. Linda Patterson 1 $6.35
4. Vlrlinla Maorv $ 6.35

5. Chris ;inn I S6.73
S. Frances 1olland $5.,5
7. Inez GrantI $5.5 0 ,

S. Plt Enefson - i7.00
9. Joean Culver ___.00

10.

15. ________

I 19. ____________________________________
14. _

20. _______________________________2_______

Numuor at peovn'e in module 9
Average 1iourly Wage $6.64
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CLE.MSCN APPAREL PROCUCTiVITY SHARE
Cemson Apparet Researc- I

Indirect Labor Worksheet

Module Assignment
Emolovee name Job -1 ille Wace 1 2 3 4 5

I.1,Ruti Jones ISuoervisor I S.- 10 t 1 III I
2.Georae Sinith IMaintenance I S10.00 1 1 1 1 I 1
:3.Jucv Williams lCuaitv 59.75 r- 11__ I I
4.Marv Scencer ISuoervisor i S8.00L - -

7.1i

SCNU$ PER UNIT ASOVE $TANDARiD
Mead. 1 Mod. 2 Mod. 3 Mod. 4 Mod. S

Ruthl Jones SO.07 $0.08 ,•m

George Smith $0.03 $0.03 $0.04 $0.04
Jud~y Williams $0.07 $0.08Mary Spencer SO.07 UV.09NS

Cporer bonus 50.0% 50.0% 40.01 4 5 0.0 1

Comp ,y bonus 41.1 i, 40.4% 51.7% 55.0 "4% 42.5 I
Indirect tbonus 0.9%1 4.5%1. 8.3% 7.5%

Figure 3 I

9
I
U
I
I
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CLEMSON APPAfREL PRODUCTIVITY SHARE
Clemson Apparel Research

Main Worksheet #1

1. Module name ................................................................................................ Quality Makers
2. Average hourly wage ................................................................................. . $5.90
3. Number of people in module .............................................................. .... 7

As a Percant of direct labor:
4. Direct Fringe .............................................................................................. 26.0%
5. Indirec ................................................................................................... . . 33.0%
6. Indirect Fringe ......................................................................................... 26.0,"
7. Overhead ...................................................................................................... .... 05.0%
8. Budgeted Profit ......................................................................................... 6.0%

9. Labor content of entire module - SAH ................................................ 0
10. Hours per period ........................................................................................ 8I

1 1. Total manufacturing cost per period .................................................... $977.98
12. Standard units per period at 100% ........................................................ 499
13. Total manulacturing cost per standard unit ...................................... $1.96

actual
contribution share

1 4. Operators' bonus share % ................................................... 42.6% 50.0%
1 5. Operators' bonus per unit above standard ........................................... $0.98
16. Bonus incentive per operator .................................................................. $0.140

17. Company's bonus share % ......................................................................... 41.11/
10. Company's bonus per unit above standard ........................................... $0.80
19. Indirect bonus share % ............................................................................. 8.9%,"

20. Actual Team Production ........................................................... 550
21. Actual Elficiency ..................................................................................... 110.2 2 ,,
22. Actual Average Hourly Pay ..................................................................... $6.79

Figure 4
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APPENDIX :: ?UEL-cAT cN

MANUFACTURING TECHNOLOGY

A TALE OF TWO
COMPANIES
Flexible manufacturing can help U.S. apparel companies meet the increasing demands of domestic manufactur-

inc. Discussed are two contracting firms that have implemented variations of modular manufacturing and which

exemplify the many different factors that must be considered. by Aaron Schorr

M ODULAR (FLEXIBLE) manufacturing has been The information presented here offers some insight as to
implemented in many different variations by how different companies have approached the adoption of
U.S. apparel companies. Factors such as the type flexible manufacturing. Following each of the nine topics are
of product produced. the size of the company corollaries reflecting upon some important points that need to

and the or"anizations management structure must all be tak- be addressed in the transition process.
en into consideration when planning a conversion to this type The summations which follow are based on personal ob-
of Quick Response manufacturing. servations made during periodic visits to each facility.

I an effort to explore some of the distinctive features a
modular environment can possess. a research team from the

Fashion Institute of Technology under the sponsorship of the TEAMWORK
Defense Logistics Agency Apparel Research Project. ob- Contractor A: The workers volunteered for the module.
served two apparel companies in the process of changing and the current plant layout has bunched jobs with some
from the progressive bundle system to a variation of modular standing operators. The layout is still in transition, as the firm
manufacturing. is experimenting with a variety of configurations to achieve a

The ohjective of this project was to observe the transi- layout that requires the least possible amount of floor space.
tion of the two dissimilar contractors over nine months and However. this layout must still allow the operators to see if
evaluate the successes and/or failures each had in applying they need to switch operations to keep the garments moving
the existinz theories of modular manufacturing to their own through the unit.
firms. As these firms represent typical manufacturers, the Contractor B: The entire factory was converted to
knowledee Lained from their experiences could assist others modular manufacturing and the operators were divided into
as the industry moves to develop strategies for Quick seven work groups. The machines are arranged in circles, and
Response. all operations are sitting with the exceptions of fusing. but-

The first company had one of three lines in the same fa- tonhole and button sew, underpressing and final pressing.
cility converting, while the other company changed its corn- These particular operations are standing because the equip-
plete factory over to modular. The following is a case study ment is most cfficient when used by a standing operator.
that separately outlines the different aspects of these two o leiCorollaries: Preplanning is essential for success in a

comanis i nie dffeentares, escibig te caraters-flexible manufacturing environment. It should encompass all
tics and functioning of each flexible manufacturing system. personnel who will be participating in the transition. In the

r case of these two companies. this included the operators. su-
SSUIpervisors and support staff. In addition. Contractor A includ-

' Contractor AT "-~ ed mechanics, the engineering department. the board of direc-Ial tors and a union representative in the planning process.
Location -. A ~ . 4~Operators were involved in every aspect of the conver-

. sion. as the nature of a module requires that the operators be-
Langagm~~~~gflh - aa~come partners in the venture for it to be truly successful. Thc

;.module sl" union was also supportive in the case of Contractor A because

ToI= -45i believes that the future of the apparel industry requires in-
77. novative thinking on the part of management.
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Contrary to some beliefs, standing does not have to be erators are resisting this newfound freedom and responsibili-
required in a module. This observation showed that short cy- ty. Since they have never participated in decision making be-
cle jobs having a number of operators performing these jobs fore, it will take some time before the operators become con-
during the day work well standing. However, those operators fortable with the process.
in the module who work at one job for the majority of the day The company's employees are from a variety of differ-
can work efficiently sitting. ent cultures, thus requiring extra effort from management toIn both of these shops. most of the operators have a pri- make sure that everyone understands what is happening and is
mary job within the modute and work sitting at the sewing participating. In some cases, communication has become a
machine. Sitting is possible because work-in-process at these problem because the different operators can not understand
shops is normally about 10-18 pieces between operations, not each other.
the zero work-in-process seen in some Japanese apparel Boards on the wall are used to chart productivity, and
plants. production counts are taken every hour. These counts are then

posted for everyone to see, so that individual operators can
monitor their productivity and bonus eligibility.

COMMUNICATION There is one supervisor for every 25 operators at this
Contractor A: The operators in this company are en- company (which was also the ratio before the conversion to

couraged to work closely with a supervisor, and there is an modules). However, the owner is also on the floor, changing
open door policy with the owner. Team meetings have been the ratio to 12.5:1.
held on an irregular basis when initiated by management. The Corollaries: For a successful modular environment,
company is in the process of changing this to a regular sched- communication with the operators must be direct.
ule. and the operators have determined that spokespersons Management must show a commitment, and successes and

problems should be addressed immediately to reinforce posi-
tive results and eliminate negative events. In the case of both
Contractor A and Contractor B, successful operator meetings
have been held directly with top management.

As the supervisor's role is key in this process. it is es-
sential that he/she must be skilled in human relations andI group dynamics. Additional training may be required to rein-
force the supervisor's expertise in these areas and work bal-

DRED ancing. Managers at these two companies are constantly seek-
ing any information or assistance that could help them under-SAGE stand the personnel aspects of the transition. They attended a
number of small workshops and seminars, both locally and at

-NiT9 -HEMthe Bobbin Show.
In addition, senior management must meet with module

.. s'- members and lend moral and financial support for this under-

taking. Follow-up is essential for continued success because a
will be selected depending on the problems being discussed. module can lose its momentum if it is left on its own. The

Graphs on the wall are used to chart quality, with a real- module needs to be kept invigorated, and they must believe
time production system advising operators of their productivi- they are important to the continued success of the company.
ty and earnings immediately. This encourages increased pro-
ductivity in the unit because the operators are aware of exact-
ly how much they have produced and what their earnings are. TRAINING

There is now one supervisor per 15 employees, whereas Contractor A: The operators, who know at least three
before the conversion, there were two supervisors for every jobs, are being cross-trained by a supervisor and, in some cas-
45 employees. Under the modular system. the supervisor es. other operators in the module who have previously per-must split time between the module and another line in the formed the operation. During the initial change. operators

plant. Currently. the module is taking a disproportionate were guaranteed a training average, which was kept for two
amount of the supervisors' time because the operators are still months. This is replaced by subsidized rates when an operator
being cross-trained and management does not have the group is being trained for a new or secondary operation.
incentive or final layout in place yet. Contractor B: The operators are teaching each other

Contractor B: The owner and plant manager are always within each subgroup. Most are cross-trained for two or three
on the floor and available for assistance. Management has at- jobs by neighboring operators, with the supervisor overseeingtempted to have the operators meet and solve minor problems the operators' progress.
themselves. This has met with limited success because the op- Corollaries: Training is the biggest investment area for
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both of these companies. Financially. a training investment Once the commitment was made. management rein- I
cannot be recouped solely through direct labor savings. The forced the decision by making any additional resources need-
payback of training in a modular environment must be gener- ed immediately available to the modules. Also. engineering
ated from reductions in turn time. work-in-process, indirect efforts were made to improve the workplace layouts. These I
labor, utilities, gross margin from product pricing and other efforts have resulted in some unique changes, such as new
areas. work stands, changing of the operation sequence and the

One myth that has been ,ast aside in these plants is the bunching of ticketing and turning.
need to set up special training programs for supervisors and To support these changes. management went one step
operators. further by using computer software to handle all of the pay-

All of the cross-training has been done within the nor- roll calculations and to develop a compensation package for
mal process of both firms. Patience. however. is a virtue, as the new manufacturing environment.
learning curves are extended during training. Because the Contractor B: The decision to adopt a flexible manu-
modular environment means that an operator will be changing facturing system came from within the company.
jobs during the day, he or she can not build up the consisten- Management determined that modular manufacturing is the
cy of method and rhythm that can be attained when the opera- company's viable strategy for the future. I
tor is only performing one job. or being trained in a vestibule. As part of this commitment. management made a num-

I '7- ber of investments to ensure the success of the modules.
NW .Duplicate workstations for specialized equipment were set up 3

to avoid down time. Also. ergonomic chairs were installed for

-all of the operators. and additional funds were used to make
electrical modifications to facilitate the layout of the mod-
ules. In addition, increased management and clerical time is
now utilized to maintain the modular bonus system.

Corollaries: It is a proven psychological theory that
employees will respond and increase productivity when man-
agement pays attention to them. Some of the quality and pro-
ductivity improvements within a modular group can be direct-
ly attributed to this phenomena. It is imperative to successthat the commitment to the modular group is sustained by se-

* " - -nior management. This can be accomplished with an invest-
ment in time. equipment. layout. new products or other simi-

damlar means.

A commitment from senior management is Imperative for the suc- It has been observed in Contractor B that this commit-

cess of a modular group. Photo of operators in a modular environ- ment has yielded results through better productivity.
ment courtesy of ('rc)2. However, Contractor A's results are not as prominent. This

may be due. in part. to a lack of group incentive and a tempo-
The preferred situation in a modular environment is that rary layout, which have prevented the module from reaching

all operators should know all of the operations. However. a all of its production, earning and quality goals.
more realistic approach should be a minimum of three opera-
tions for each employee in the module. It was observed dur-
ing this study that in groups of more than five operations. it FLXIFBIIUTy
most likely will not be economically feasible for the opera- Contractor A: In this plant. flexibility of the equipment
tors to learn all of the operations in the module. Neither of in the module is not a major concern because the only product
these companies anticipates having operators know all of the manufactured in the modular group is pants. Therefore. man-
tasks within the module because of the cost factors involved. agement can focus on the best method of manufacturing the

one prodvct, and the equipment in the line can include special
machine setups and work aids indicative of pants production.

COMMITMENT For example. the line includes semiautomatic workstations
Contractor A: The original commitment to adopt flexi- for serging, J-stitching and welt pocket sewing.

ble manufacturing grew from a customer relationship. The Although equipment flexibility is not required by prod-
customer needed the pants produced by Contractor A to corn- uct mix. the operators still must have the ability to move
plete a line. however, production needed to be changed to freely within the module. This is accomplished through
meet the customer's delivery needs. Ideas were entertained cross-training within the module.
to determine a compromise. and the concept of a module was Contractor B: Production in this plant changes from 1
born. time to time. making flexibility of the equipment a necessary
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attribute of the modules. Currently. the plant has been pri- MOTIVATION
marily manufacturng ladies' tailored blazers. However, in Contractor A: Prior to the adoption of modules, the op-
the past. the company has manufactured children's wear and erators were previously on a normal piece rate system. Dunnr
ladies' sportswear in the plant. the conversion, the operators were given a training rate guar-

For this reason, the company has decided to maintain antee, and this has since been modified so operators earn their
the ability to switch garments based on customer demands. piece rate and get a percentage subsidy when they move to
To achieve this. almost all of the equipment in the modules is other jobs that they know or are learning
single needle sewing machines. The few specialized stations The company is co'itinuing to look at group incentive
that are available in the module include such universal equip- options to encourage moie teamwork since observation and
ment as button and buttonhole and welt pocket sewing ma- payroll evaluation have shown that the operators are not team
chines. oriented at this time.

Operators in these modules must be cross-trained to per- Contractor B: All operators were paid an hourly rate
form multiple sewing operations in order to facilitate a move before the modules were initiated. During the conversion,
within the module or a change of product. group incentives were added to the operators pay to increase

Corollaries: It is critical that management stress the productivity. Management is currently studying the Apparel
importance of the operators* movement flexibility within theanemtiscrnlytuinProductivity Share modular compensation program proposed

__"__-_ .... by Clemson Apparel Research. Clemson University.
Corollaries: With a modular configuration, operators

IF MONEY IS GOING TO BE SAVED can count on a full work week. or can push to complete their
work in a shorter period of time and voluntarily leave earl'.

FROM REMOVING IN-LINE INSPEC- In the case of Contractor A. the average work week went
from 32 to 40 hours after the adoption of modules.

TION, THEN ALL OF THE OPERATORS The two firms represented in this study illustrate that
I T~EM E~EOgroup incentive pay is essential for the success of the module

T OC : because it encourages teamwork. Individual incentives do not
S•Y M E O T N Ework effectively as the sole component of a modular pay pro-

7. gram. For example. at Contractor A. the individual incentive
system does not encourage group interaction.

SITY FOR SELF-INSPECTION. If the goal is to have operators willingly move to sec-

ondary operations for the benefit of the whole group. then the
compensation system should reward that movement because it

module at the onset of the planning process. Flexibility increases the productivity of the group. Individual piece rates
should then be reinforced through cross-training and teaching do work. however, when balanced with group incentives that
the participants the principles of work balancing. are tied to quality as well as productivity.

In Contractor B. operators who are asked to move from
one module to another to help the plant-wide balance are not
included in the analysis of the group balance. In this way. ABSENTEEISM
neither the modules nor the operator is hurt by the move.
This has encouraged the willingness of operators to move to Contractor A: Absenteeism and lateness are virtually
other units when their skills are needed. nonexistent within the modules. This is due. in part. to the lo-

In Contractor A. the operators were shown a list of op- cation of the plant and its access by car and public transporta-
erations that management felt needed additional coverage, tion.
and they were asked to pick which operations they would like Contractor B: Lateness is a continued problem within
to leirn. The supervisor then attempts to include that opera- the modules.
tion in the operator's training schedule, but management also
reserves the right to take an operation off the list if someone
cannot perform that operation efficiently or has not shown module that is not plant-wide to ensure that the group's atten-
progress in learning the operation. dance is excellent. This selection process was followed in

Those companies considering the implementation of Contractor A. however, since Contractor B converted the en-
modular units and evaluating the inclusion of unit production tire facility, this was not a relevant consideration.
systems (UPS) might consider multiple machine heads on There should be a published attendance policy within
turntables. When used at a workstation, these turntables can the company that discourages absenteeism. Some firms have
reduce the cost and space requirements of a UPS. It also in- found that adjusting compensation by 5% seems to be a moti-
creases the flexibility of the UPS module because one work-
station can now function as four. depending on the system be- vato h neither of the companies observed in this
ing used. study include this 5% in compensation.
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QUALITY absolute volume of work-in-process has been cut by 75% for I
Contractor A: The operators at this company are ac- this particular pants line. The ultimate goal here is to have

tively inspecting their work and are also being audited on fin- one day of work-in-process in reserve between shade marking
ished goods. Information is kept on each operator by utiliz- and the line. Currently. there are normally about 10-18 pieces
ing the real-time production control system. The eventual between each operation.
goal is 0% defects, but with the cross-training, 3%-5% de. Contractor B: Throughput time has been cut in half.
jects is the current range. There was no initial goal set. and this level is meeting the

Contractor B: The operators are responsible for in- company's needs. If needed, a cut may be entered into the I
specting their own work and other operator's work, but no in- line in the morning and the finished product can be shipped
dividual records are kept. and the actual percentage is not that same afternoon. At times, work-in-process has been cut
logged. The il is to reach 0% defects, but 3% at packing is to one piece between operations, though the norm also is usu-

ally 10-18 pieces.
Corollaries: Being able to produce in the Quick

Response business environment is undoubtedly one of the
biggest benefits of modular manufacturing, but it puts addi-
tional stress on management and the support network as they
are called on to make decisions quicker. Both of these compa-
nies have been able to significantly reduce throughput time to
provide faster turnarounds for their customers. I

Contrary to what these companies initally expected -

lower levels of production - both firms have what appears to
be a 20%-25% higher level of sales. It was not possible to an-
alyze the manufacturer-retailer exchange as a part of this pro-
ject. but it is relatively safe to assume that faster turnaround,
competitive costs and high quality are all favorable qualities

The concept of a zero work-in-process line, as shown above, was that have led to repeat business.

modified by these two contractors to fit the individual needs of each
plant Photo courtesy of (TC)2. SUMMARY U

Work-in-process levels are going to cause the next com-
currently the norm. A new procedure has been installed to In- puter revolution in our business environment. Information
spect garments before pressing, and now. repairs are dis- must be on hand in order for us to make timely decisions with
tributed every hour to each group. confidence. There is an increased need for supervisor, man-

Corollaries: If money is going to be saved from re- agement and owner training in the functions of computers and
moving in-line inspection, then all of the operators in the learning how to analyze data.
module need to be constantly reminded of the necessity for Before we move into CIM technology and the possible
self-insoection. In plant A. the chart on the wall and the su- introduction of artificial intelligence, we need to upgrade our I
pervisor are the reminders that quality counts. In plant B. the understanding of how we can interact and use computer tech-
defective garments are hung in the middle of the floor so that nology today. Modular manufacturing will force this issue to
everyone can see them before they are repaired. the forefront, as production runs will be shorter, with more

Attention must also be paid to the quality of information variety. Hopefully by examining the different companies tak-
within the company. With shorter lead times and less work- ing on the challenge of flexible manufacturing, we will be
in-process, information processing must be quick and accu- better prepared to face the challenges the apparel industry
rate to reduce breakdowns in production that result in quality faces. Every company needs to address these new possibili- I
problems. At Contractor A. this has meant the continuation of ties from an individual perspective, however, it is possible to
the real-time data collection system already being used for learn from the ideas initiated by other companies. 0
payroll and production control, while at Contractor B. the Editor's Note: The author would like to thank the fol-
owner has moved to the floor of the plant with a telephone to lowing people for contributing to this article: Sal ialiano.expedite directly without computer interfaces. Allison Fashions: Irwin Alperin. Triple A Manufacturing;

Bernard Kahn. adjunct assistant professor. Fashion institute

of Technology: Robin Graves: Amy Frank: Jackie Murphy:
WORK-IN-PROCESS and Melissa Nesrrowim:

Contractor A: Throughput time has been reduced by
66% with the modules, with the ultimate goal of the company Aaron Schaff is an assistant professor at the Fashion Inst*iIMe #if
being a 75% reduction of throughput time. In addition, the Technniogy. I
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