University of Northern lowa

UNI ScholarWorks

Dissertations and Theses @ UNI Student Work

2011

An analysis of managing waste and decreasing lead time in a
medium sized manufacturing company

Tahir Murgic
University of Northern lowa

Let us know how access to this document benefits you

Copyright ©2011 Tahir Murgic
Follow this and additional works at: https://scholarworks.uni.edu/etd

Recommended Citation

Murgic, Tahir, "An analysis of managing waste and decreasing lead time in a medium sized manufacturing
company" (2011). Dissertations and Theses @ UNI. 1274.

https://scholarworks.uni.edu/etd/1274

This Open Access Thesis is brought to you for free and open access by the Student Work at UNI ScholarWorks. It
has been accepted for inclusion in Dissertations and Theses @ UNI by an authorized administrator of UNI
ScholarWorks. For more information, please contact scholarworks@uni.edu.

Offensive Materials Statement: Materials located in UNI ScholarWorks come from a broad range of sources and
time periods. Some of these materials may contain offensive stereotypes, ideas, visuals, or language.


https://scholarworks.uni.edu/
https://scholarworks.uni.edu/etd
https://scholarworks.uni.edu/sw_gc
https://scholarworks.uni.edu/feedback_form.html
https://scholarworks.uni.edu/etd?utm_source=scholarworks.uni.edu%2Fetd%2F1274&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.uni.edu/etd/1274?utm_source=scholarworks.uni.edu%2Fetd%2F1274&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarworks@uni.edu
https://scholarworks.uni.edu/offensivematerials.html

AN ANALYSIS OF MANAGING WASTE AND DEC1 Af 5LEAD

NAM DIUMSIZED MANUFAC_.____.GCO A\

An Abstract of a”  ssis

Submitted

inP  al Fulfillment

of the :quirements for the Degree

Master of Science

- -hir Murgic

University of Northern Iowa

December 2011






AN ANALYSIS OF MANAGING WASTE AND DECREASING LEAD TIME

IN A MEDIUM SIZED MANUFACTURING COMPANY

AThesis
Submitted
“in Partial Fulfillment
of the ’Requir‘ements for the Degree

Master of Science

Tahir Murgic
University of Northern Iowa

December 2011



ii

This Study by: Tahir Murgic

Entitled: AN ANALYSIS OF MANAGING WASTE AND DECREASING LEAD TIME IN A

~ MEDIUM SIZED MANUFACTURING COMPANY

has been approved as meeting the thesis requirement for the

-~

Degree of Master of Science Technology-Industrial Management Emphasis

. _p”‘

Date

/o/26/ 24

Date

F

0[26[20]

I?ate

Date

Snar ya el

Dr. Ali E. Kashef, Chair, Thesis @inee

z e T e iy

7 &

Dr. Recayi R. Pecen, Thesis Committee Member

!\l\!/ulll/l L [~ A Y Lo e = /L

.Dr.Ro)bert M.'Boody, Thesis Committee Meshber

S =

< z LAk, P S ] £
7 V4 iy | 7

Dr. Michael J. Licari, Dean, Graduate College



iii

TABLE OF CONTENTS
 LIST OF TABLES ..o esrtossssososos S, v
CHAPTERI INTRODUCTION ...ociiiiiiiiinininiiiiieiesimneimiimomiisssessissssissssns 1
Background......................................;...;;; ................................................................................. 1
Ratlonale...............................\ ....... : e RR eSS R AR bR e R RS R Rt 1
Theoretical Framework .................. 2
Statement of Problem TP RSRNE 4
* Purpose of the Study ..... ..... eesersesss e ............................................... 4
Statement ofNeed ..... SR et nnes R
Research Questlons ...... I ........................ ...................................... 7
Slgmﬁcance OF the SHUAY ....vveeuerersersssssersssrssssnssssssssesssssssssssssnseeens et ssssaan 7
Delrmltatlon of Study ...... e seaesesesa s enaeneesmsessesmseeserasissees S creetresesss s eseseeesesesosenas 8
Overvrew ofthe Study .................. ceretess e et eaene 8
Definition Of TErmS vovevernnnnene evreenessenenns — vesesraensens coessessseseessassssvissssssaraeess R 8
CHAPTER II. LITERATURE L — cesssssssssessnssengesssssns 10
Just i in Time .............. B st reenens 10
Quality Improvement_ ................................................... cereereesessrsssaens e eressessesesessens 12
Manager Trade.....ccoverernenee. ........ oo es e essasnens 13
JTT PEOCIDIES v S 1
EDI (Electronic Data Interchange) e ea s beae st ba s et eeeverneesennens 16
' Reductlon and Manufacturlng Cycle ........................... cesmsssessssssmensssssssssssnnessssssssnsssssosssens 17
Modular Assembly e ssetsssaaens R R R B e ssas st saaennens 17
k Waste Management .............. ettt ar et sassstraas coreneeseaens reeersesassnrasenaestasses 19
‘Green Manufacturlng Wastes..;..; .......... ........................................ 21
Manufacturing Process and Waste Management...; ...... SR e ssasessre 22
~Approaches toward Manufacturing Waste Management...; ......... crererne st rass s enasesaaenens 22
Minimizing Manufacturing Waste.............ewrerresnerrisssesssesssssessesssessssssssssessssssssssssssssasssssns 23
Manufacturing Organizations .......c.cuvceueereeeercerisesirinsesssestssisesssssrssnessssssssesessesesessnssssssssessns 24
CHAPTER II. METHODOLOGY .....ceostnuiniininisisissesenisisisssssssssisssssssinsmesssssssssssassssssesssessesssens 25
Research MethOdOIOZY ....cceciveinriciriminrieeiresierecesesereesessscesessessessesssssesessessenssassssssensssssnernens 25

Data Collection MethOd......ecvveieeeiiiriieeteereeriereeiesstiesseiseesessesesssseserssssnosssesssssssssssessassseses 25



iv

' Data Collection TOOL v..vvveusrererrressssssesssssssssen OSSO 25
General Approach to Resear_chv ................. renenne SRR et be b ens 26
Intention Of the INTEIVIEW ......ccvcecrriisiniiiiieniiicicnsssteiessensnsasssssssesesessnseseseonsassssnsssesesens 27
StAaNdardiZation ..ot ettt et s b nes 27
The Standardized INTEIVIEW ........cciiiiiiiiniviiinmiiinennisesescnerresesessssessssssstssesssssnsssssssnas 28
The Semi-Standardized IMETVIEW .......c..iveewiveciscerreremmenssmmnnnesesessssssesmensssssssssssesesassasmsnsesseses 28
The UnStructured IEEIVIEW ......uiuvisisissmisrssssssssisnssssisnsssssssssssssssssssssssssssssssssssssssssssssssssases 29

' Research Validity and REBADIIIY ....io.erevoessioiesiiesssssssssesssssessssessesssssseeess 29

' CHAPTER IV. FINDINGS AND DISCUSSION...ooccovicuiiiiasnsimssmssmsrssssssssssssssssssssssness 31
Qualitative (InterVi'ewvs With Managers) .......oeuivcvuivisssesiosivnsssiainnens eresreerestes e saenetereseanes 31

Data Analysis.f.'.~..";.'..‘..'...‘...'....";..‘..': ..... eeeretreeseeeats et e e st e an e e e e e e s e e teseneseaneneraraseaneaers 31
Data Codlng ....... Hiiviaaniiintivasnidaraidasssiias o orivasieseseisesSsniverisnassererereresasassresesite 32
Research QUESHON 1 MANAZETS ........vu.eivuessivisssssiissessssssssesnssssssissssssisssasiossasasssssosssssaens 34
Research Question 2 Managérs B T T B N S O U SISO 34

The ReSUlts Of the INEIVIEW ....o..vovvuemeseiiein s ssssssssssssssssssssssesissesssssssisinsssiosmmssssssssmenmmsssssoss 34
Quantitative (Results of Questionnaire with Employees) .....cccccccuvuenne i e st 36
CHAPTER V. CONCLUSION .......cesvvvimssernsmssssesessssssssssnsssss SR SR s .48
SUMMATY ....currrreririeneeers nnsnnesivenies SO OO ARSI 48
CONCIUSIONS 1evivcnrieiriiiiniiniiiise et ettt s st sbenssbese e saesas oo e sasassassbanas 48

- Recommendations ............. ettt ettt eteerereraenens eerirersdeees e annarenens 49
Recommended Future Research ............................................................................................ 52
Value Stream MapPing......couceceveericeereresessnsenaressesssessesessesssssseasesmassssessssssessrssssssssasnessrssssseses 54
Limitation of the Study ... 56
REFERENCES............. Hhsuserrasse st e eSS SRS SRR SRS RS SRRSO RSSO RS AR R0 57
APPENDIX A: QUESTIONNAIRE 2 (FOR EMPLOYEES)....c.cccocvsuecrcrereseresesesesesesssssaeresesasnns 60



o LIST OF TABLES
TABLE L PAGE
1 Correlation (Waste and lead time).........cvcevivsrisiinnirsnsissnmnsniississsssss s 36
2 Correlation (Waste and compensatlon) ....... OO ORO 37
3 Correlation (Waste and overall processes)...’.....‘...f. ......... ....... e 38
4 Correlation (Waste and overall management) ........................................................................ 39
"5 Correlation (Waste and work env1ronment) e et srsenseaeenssenereserasnes 40
6 Correlation (Lead time and compensation) et benes rerereenens e .....41
7 Correlation (Lead time and overall processes) ....................................................................... 42
8 Correlatlon (Lead time and overall management) ................................................ rerererenesnenes 43
9 Descrlptlve Statistics (Questlon 1 and QUESHON 2)..vueuiierrreereanenas ieseerenans ............... 44
10 Descriptive Statistics (Question 1 and QUESHION AB) .....eurererererssrnsrisnsassrsssssssssssssssssissssnes 44
11 Descriptive Statistics (Question 1 and Questidn B6).......... - s sreasbes 45
12 Descriptive Statlstlcs (Question 1 and Questlon C6) OO ST 45
13 Descriptive Statistics (Question 1 and Questlon DO6) et seeseseenes eererernenes 46
. 14 Descriptive StatlSthS (Question 2 and QUESHION AB) .....ccvvviverrirrvrinrriveersessessessssssssesssesesssesses 46
15 Descriptive Statistics (Question 2 and Question B6) ..........coevcrreinenenisencnnninnsesesiisnnns 47
16 Descriptive S’tatistics (Question 2 and Question C6 ............................................................... 47



CHAPTER I

INTRODUCTION
Background
Today, manufacturing companies around the world strive to improve their manufacturing
operations to ensure their survival. The medium size company that I worked for wanted to reduce
‘waste in all areas of plant 6f;erati9n. Often the most efficient way to reduce waste is through the
study of cycle time ofv éa‘ch product. In 1997, the Center for Quality AManagement (CQM)
described the beneﬁts- of reducing cycle time:
-» - The cycle time reduction pleases clients and vcustomers and immediately responds
to tﬁeir needs. |

. With cycle times, manufacturers are better able to rapidly introduce new ‘products

and services to compete with other companies. \

Uppér mat{agers are working hard with the management of the plant by‘ reducing fixed
costs, especially labor costs, while maintaining customer satisfaction. A key to reducing fixed
cc;sts is the ‘reduction of the setup time of the manufacturing cycle from order to delivery.
Companies have used lean manufacturing principles to develop a production system called
"modular," implemented in September 2002. In the modular system, the manufacturing cycle is
designed so that the selected pieces are made together, aniding redundant cycle time and
reducing duplication and time out. Workers in this system must be trained and more flexible than
workers in conventional manufacturing systems.

| Rationale
Some companies have proven the modular system with the reduction of the floor

assembly time compared to a conventional mounting system. As a result of the new mounting



system, companies have managed to double production volume in comparison with the
conventional mounting system. Despite these impressive results (50% reduction in time on the
ﬂoof with the new mounting system), cbmpanies believes that further development of the
modular system will result in a further reduction of time on the floor (Roy, 1988).
l Based on my""observation during my time in the company relations with suppliers about

their quality and red:iction of costs would be an important study area. Again, both supplier and

\ assémbler must understand each others' business to ensure that each will succeed financially and
with a high quality product. One cannot survive without the other. ‘V’Vaste reduction and cost
control is vital for‘bo’;h to survive, and the assembler cannot forget this fact. Finally, this research
study seeks to improve the interaction between marketing and sales and distribution networks to
provide a better understanding of customer needs and wants compared to manufacturing
;:apabilities to further enhance a "pull" system and to challenge the system of productionx
flexibility and program level. ‘

Theoretical Framework

In a production environment which is constantly changing, with high turnover rates,
where the trend is to move people into better positions with new people hired to fill in the
opening, an easy planning production tool is essential.'A simple method would prevent many
common mistakes and help to ensure that the proqedures which have been working will remain in
use until better ways of doing things are established. That is, fhe methodology presented is
intended to demonstrate the principle that it is feasible to keep waste to a minimum and meet
customer demand (Wallace, 1995).

The waste minimization initiative can be achieved with existing"resources and the same
basic methodology of production. All it takes is a paradigm shift in how manufacturing processes

are currently planned. Lamming (1993) found that the production program has a strong influence



on the production of waste; when the change from one product to another involves the direct
generation of waste. |
Manufacturing organizatioh'sytypically produce different products. Often, however,
processes, materials, and equipment used for each product are similar and therefore offer
opportunities for improvement. Thism;a.y require the relocation of processes and equipment.
Some organizations may be reluctant tokchange tﬁe distribution of facilities to create cells and to
facilitate the flow due to the burden of validation requirements. The organization should evaluate
the cost and effort made by ’this validation compared to the potentiai benefits. The team of lean
implementation must‘provide the management with a cost-benefit analysis to ensure that the
administration is committed to the change of inclination (Roy, 1988).

‘ An organization can identify many value streams. These methods include analysis of
product volume number, or part routing, and analysis of the product. The organization ha{s a
significant return on investment when ideas are applied to the continuous improvement o;' the

. value chain that rel/)resentsthe majority of the products or parts produced. This is the beginning of
the-analysis method of product volume. This method is especially useful for organizations with:
h{gh volumé and low variety of product mix. In contrast, analysis of product routing is useful
when there are a variefy of high-low volumes of product types. For this technique, the
organization creates a graph showing the product or process parts with similar routes. Product
share of machines or sequences of operations are good cahdidates for continuous improvement,
and improvements in process will have a-positive effect on various products or parts (Lamming,
1993).

The process for sustained success focused on high-level application development or
revision of a full manufacturing company in a lean production system. Future research in the

production of lean tools specific for each step of the process should be conducted for better



operational management and standardization. The relationships among the social partners play an
- important role in the irﬁpact of a manufacturing plant and in the development of a lean enterprise.
The work is fundamental to the successful implementation of lean principles. How to accept the
work of accourﬁability for efficiency and improving quality in a union shop determines the level
of confidence. This should give confidence and foster a learning environment (Kenny, 1979).

Statement of Problem'

This medium sized company is trying to improve lead time and decrease waste to reduce
the delivery time of products to improve competitiveness. Improving lead time and decreasing
waste is done by impiementing effective production requirements: An approach that helps to
reduce waste and imf)rove lead time requires potential to reduce production cost for the
manufgcturer with little disturbance in production flow. Improving the lead time will help in
faster production by recognizing those products will be produced together.

‘Purpose of the Study -

The purpose of the study is to analyze the waste management and lead time in a medium
size manufacturing company. This study will evaluate the effects of waste minimization and the -
ré&uction of lead time. For these purposes we have analyzed a medium size manufacturing
company. We have used mixed methodology by asking employees to complete a questionnaire
(Appendix A), and we have also interviewed managers, asking a few questions (Appendix B). By
using the modular design as part of an overall effoft’will reduce fixed costs. The modular aesign
reducés the multiplicity of parts and components to reduce installation time. In the past,
production efficiencies have been achieved by grouping the selected pieces to be manufactured
together, using common tools and sizes. For the inspection process, which takes place at the end,
it was shown that the number of defectives produced is modeled as a reduction in the probability

of a malfunction of the machine that makes the production of defective units. An improvement in



quality allows a plant to increase product%on lot size, in the sense that improving the quality
. allows a facility to obtain economies of scale.

Despite the simplicity used} to describe the basics of the waste minimization (WM)
system, clear understandings are needed of the basic principles of WM. In other words, it is
simplistic to say that "if the waste cannot be avoided, then produce the minimum amount possible
in the process, and nothing more." In practig:e, to achieve what is involved behind this concept, it

'is nécessary to make many changes and impfovements to current industrial farming practices
considered acceptable today.

Part of the an;wér to the needs of the cuxrent_market environment has been the
development of new methods of systematic design émbédying the conceints of waste
minimizatioh. The main dbjéctiVe of these systems is that they allow manufacturers to eliminate
émissions, either by not creating pollution in the first place or by the recovery and reuse czf
materials that would otherwise be discharged; while éffectiVely maintaining the perfonna;lce of
. their production reciuirements. A system that has proven effective in helpving'man’ufacturers to

- achieve these objectives is the process known as minimizafion of waste and green chemistry (Lee,
2004),

To increase their productivity, some medium size companies adopt a new manufacturing
strategy called production demand, which was designed to reduce the delivery time from the
customer order to delivery. The modular system is designed to provide quick delivery to
customers, to minimize inventory to save the value added of manufacturing, and to allow
immediate reaction of many fypes of options based on customer requests. Production in
anticipation of demand was not uhlike mass production. After a Compény receives a sales order
from a customer, they purchase the production of machine parts from suppliers and begin

manufacturing the products based on the customer's special request. Using the production



demand, the delivery between when the customer placed an order to the shipment of the product
- was ;educed, thus adapting to customer needs. -

All industries are trying to reduce the delivery time of products to improve
competitiveness. All companies must compete with its competitors to survive in their market.
Strategies of each company are different, but all companies are fighting for the same goal which
is to prevail over other competitors. Thérefore, to increase competitiveness is an ongoing goal
that all companies work toward. Thus, while Just in Time (JIT) improves resource utilization, unit

costs may increase.

Statement of Need

Global competition has introduced, among other challenges, the need to react quickly to
the cqrflplexity of the manufacturing process, rapidly changing technology, customization of
products at high volume, and short product life cycles. The complexity of production and 1
assembly processes has increased to the point that managers in this medium size cbmpany begin

 to have trouble keeping their factories running at a profitable level. The problem is compounded
by the fact that production control decisions have a direct and measurable effect on the amount of
hazardous waste generated by the process which, thereafter, must be treated.

- Perhaps the greatest challenge and oppqrtunity for mechanical engineering design
sfstcms is the 2’15‘t century of labor relations with the Earth's natural systems. As Industrial
engineers, we offer solutions that ensure the optimization of the local industry is not at the
expense of global optimization and sustainability. In a world where nafural resources are
shrinking and where resources for human rights are growing exponentially, the traditional notion

of efficiency of industrial engineering that promotes increased consumption of natural resources

unfortunately seems dangerously outdated and unsustainable.



Research Questions -

The research questions that this study aims to answer are:

1. How do managers Qiew their role in the company?

2. Do managers see any room for improvement in company processes?

3. How do employees view their role in terms of waste management and reducing lead
time in the company? : | , .

4, Do employees see any room for improvement in company processes?

5. Do employees perceive that waste reduction will help thelcompany become more
" profitable? ’

.6.Do employees perceive that lead time reduction will help the company become more

proﬁtable?
| 7. What is the employee perception regarding the company they work for and wh?t is
their satisfaction level? \

I

8. Is employee satisfaction related to lead time reduction or waste reduction?

Significance of the Study

This study evaluates and analyzes the inputs used and the solid waste generated in
manufacturing companies. Focus is primarily on improving the efficiency of the production
system to reduce waste materials. Despite the fact that fhe economic benefits are significant when
considering options for cleaner production, cost-benefit aﬁalysis was not carried out on the waste
minimization measures suggested in this study. Alternative options for production are presented
in terms of best practices that céuid reduce or eliminate current waste, with the consideration of

alternatives that can also result in cost savings.



Delimitation of the Study

One of the chief benefits of this study is that managing waste and decreasing lead time in
a medium size manufacturing company profits the company as a whole. The utilization of goal-
directed sampling is yet another added advantage which adds to the strength of this study, as it is
effective for situations when the investigator wants to reach a directed accumulation of the people

being sampled. R SERTTACE PO

- i -+ Overview of the Study

The study will provide information about the management of waste and decreasing the
lead time in a manufaé:turing company. Chapter I will provide an introduction to the research
topic, its relevance, and purpose of this research. Chapter II revfews the academic literature that is
relevam to the topic of waste management and how lead time can be decreased. In depth
ﬁnderstanding will be gained by reviewing the literature. Chapter III will be the methodo{ogy
section, and it will provide knowledge about the methods which are followed in order to éain

. information. Chapte/zr IV will discuss the results which are extracted from the respondents, It will
show analysis of the opinions of the respondents regarding the topic. Finally, the conclusion and
re'éommendations will be given in Chapter V.
Definition of Terms
. This study will use the following terms:

Lead time: This refers to the time taken between receiving an order and placing it
(Hobbs, 2004).

Structured interview: Doyle (2011) describes structured interviews as a fixed set of

questions prepared prior to the interview and directed to all the interviewees in the same order.



-

Unstructured interviews: They are interviews not in order, although a set of questions
. may be prepared prior to the interview. In this case, the interviewee, based on their responses may ‘
be asked different questions (Doyle, 2011).

Semi-structured interview: In this interview, one develops questions for the purpose of
probing for clarifications or information. They are mainly used to probe answers (Doyle, 2011).

Data Analysis: In a thesis, this is the process of data examination and investigation which
is uéually carried out through various theoretical hypotheses (Hobbs, 2004).

Lean Manufacturing (LM): Often simply, "Lean," is regardéd as a production philosophy
that considers the exp;:n'ses of resources for any goal other than the establishment of significance
for the end consumer to be wasteful, and thus a target for riddance (Hobbs, 2004).

. ’Total Quality Management (TQM): This refers to an integrative philosophy of
management for continual improvement of product quality and operational processes (Ho})bs,

2004).
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CHAPTERII
. ~LITERATURE REVIEW
Manufacturing costs can be coarsely classiﬁed into two broad categories, those that are
volume-related and those that are variety-related. It is widely believed that manufacturing
processes experience economies of scale which implies that volume-related costs decline with
longer and larger production runs (Porter, 1985). This occurs because the fixed costs of items
such as production overhéad setup are spread ovér more units reduciﬁg the burden rate for any
one unit. The variety—r'elatéd costs, however, increése with the number of different products that a
facility produces. The ‘underlying assumption is that resources are shared between products and
 because of changeovers the costs increase in the numbér of product lines that a facility supplies
(i,evitt, 1972). Thus, one can restate the decision alluded to earlier as determining the opti'mal
product vériety to produce, which balances the variety- and volume-related costs. \
Itis claimecli that wider product lines lead to increased market share. This translateé into
- higher production volumes, reducing volume-related costs and increasing proﬁtability (Slade,
2067). The felative profitability of bﬁsiness lines finds that those with wider product lines had '
lower costs per sales dollars and higher profitability. The increased profitability can be caused by
margins increasing more than costs. Thus, profitability and unit costs may be higher for firms
with wider product lines (Jensen, 1982). Stalk found that reducing the number of products by half
would decrease unit costs by 17% and increaée labor productivity by 30% (Lee, 2004).
Just in Time
Just-In-Time (JIT) manufécturing arrived in the 1990s when domestic manufacturérs
faced stiff competition in product markets from their foreign counterparts. The competitors were

primarily Japanese discrete manufacturers with lower manufacturing costs and consequently had
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the ability to lower prices (Hawkins, 1993). Their production systems were characterized by

- lower inventories, quick changeovers, high quality levels, and very sharp production lead times.
These characteristics subsequently became identified with the JIT manufacturing system being
used at Toyota (Grossman, 2007). After closer scrutiny, many firms realized the benefits created
by a leaner production system and subsequently implemented systems tailored to the local
environment, with characteristics similar to the Japanese JIT systems (Ohno, 1990). The adoption
of these manufacturing methods triggered studies by academics that attempted to explain
efficiency gains that result from JIT adoption. JIT is essentially a;sysfem of beliefs and attitudes
combined with a colle;:tion’of methods and procedures, all of which are shaped into a general
management philosophy that describes how an operation should be mahaged (Imai, 1986). The
management objective under JIT is to produce product only when it is demanded by the
dqwnstream operations or external customers. - .- !

With respect to the individual firm, there have been a number of studies that deal ;vith

. balancing gains in d;emand against both economies of scale, or volume-related costs, and scope,
or variety-related costs. The individual firm can also offer a greater variety of products to preempt
otlier firms from entering a market. The market equilibrium associated with competition on the
basis of variety has also been explored, and it is found that the degree of variety is limited due to
either economies of scope in production or by the number of firms in a market (Dailey, 2003).
The larger-batch sizes increase the work-in-process inventories in the plant, and longer lead times
force customers to hold larger inventories. Some systems are characterized by short lead times
and low inventory levels, but, to achieve these results, setup time must be reduced. Poor process
quality causes the production of défective units which must be reworked and stored. This, too,
increases production lot sizes to compensate for the defective units that are generated and leads to

more inventory in the system (Hobbs, 2004).
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Quality Improvement

An in;provement in quality allows a plant to increase the production batch size, and in a
sense the improved quality allows arfacility to"gain economies of scale. It shows that lower setup
times allow a firm to offer wider product lines by reducing the economies associated with
changeovers between products. Process quality improvements or fewer machine malfunctions
favor wider product lines only if a facility is capacity constrained (Dailey, 2005). The addition of
products reduces the volume produced for each product. In a sense wider product lines
complement poor quality, if the firm can readily increase capacity. If is shown that the suppliér
prefers lower setup ti1;1es if the manufacturer's variety decision does not affect the variety of parts
that are supplied. If the increase in product variety causes a requirement for greater part variety, a
suppligr is unable to ;ecover the entire increase in cost throﬁgh the price mechanism. In this case,
é supplier prefers higher setup times, which constrains the number of prod'uct‘s that a
- manﬁfacturer can offer (Alukal & Manos, 2006).

The trend towards “just-in-time manufacturing” and “lean production” illustrates this

fact. The new technologies attempt to remove waste through reducing setup times, improving

quality, rationalizing the supplier base, and reducing inventories. These methods act to reduce
dis-economies that arise from multiple products sharing constrained resources. Thus, plants are
better able to manufacture a larger number of products under these systems. It describes the
impact of setup time reduction and quality improvements on a manufacturer's choice of product
variety (Dailey, 2005). The model described in this work consists of a manufacturing facility that
supplies a product in market consisting of consumers with heterogeneous tastes. The production
stage consists of a single resource’which is used to manufacture multiple products. The
monopolist manufacturer chooses the number of products and the quantity to supply a market

consisting of heterogeneous consumers. It is shown that setup time reduction enables the
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manufacturer to offer greater variety due to a reduction in the dis-economies of scope, in terms of
. changeover costs (Alukal & Manos, 2006).

Moreover, by offering more products the manufacturer is able to charge higher prices and
increase revenues even though volume per product declines. This decline in volume further
reduces batch sizes. Quality improvements or reduction in machine malfunctions that generate
defective output also lead to greatér prbduct variety since defect reduction reduces the amount of
rework that is needed. Rework increases with batch size, and improving quality allows the
manufacturer to produce larger batches that are needed for wider prdduct lines. The monopolist
manufacturer is supplfed pans by an external parts fabrication facility (Imai, 1986). The
manufacturer's product variety decision influences the demand for parts faced by the supplier
through affecting either the volume or the variety of parts demanded. The supplier, too, faces dis-
économies of scope due to setup times in parts fabrication. In fact the supplier strictly pre‘fersA
higher setup times if part variety increases as the manufacturer offers a wider pqrtfolio in ;he
. product market. Ski;1ner (1974) recognized the need to focus one's manufacturing effort on fewer
products so as to achieve low costs and high quality through improved control. On the other hand
thére is den;and for a greater variety of products due to heterogeneous consumer tastes (Levitt,
1972).

Manager Trade

Managers must trade-off the higher production costs against the greater revenues, from
wider product lines, to arrive at the optimal number of products. Thus, the decision to determine
the product mix is of vital importance to firms. A firm can also choose to alter its technology to
better cope with wider product linés. A more flexible technology would reduce variety-related
costs and enable a firm to offer greater variety. Manufacturing costs can be coarsely classified

into two broad categories: volume-related costs, which decline with longer and larger production
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runs, and variety-related costs, which increase with the number of different products that a facility
produces. The latter occur because resources are shared between products and changeovers
between products. The costs increase as the variety produced increases. Moreover, an increase in
variety would reduce the production volume for any one product, due to cannibalization of
market share (Lee, 2004).

The individual firm can also offer a greater variety of products to preempt other firms
from entering a market. The market equilibrium associated with competition on the basis of
variety has also been explored, and it is found that the degree of variéty is limited due to dis-
economies of scope in‘production. The production and manufacturing literature concentrates on
an individual firm and the impact of its technélogy decisions on the variety it produces or offers
the maljket (Imai, 1986). The specific technology decisions that are considered deal with the
ﬂexibility of the production process, in terms of varying production volumes, or in terms (3f the
number or types (if products that are produced. DeGroote (2010) examined the problem fa;:ed by

. amonopolist in choi)sing betvizeen technologies that differ in their flexibility, in terms of

- production cost, to produce a multitude of products. He defined flexibility as a relative concept;
thlis, a techriology is more flexible than another, if an increase in diversity of the product line
induces a smaller increase in total cost for the first technology. His work assumed that an increase
in variety has the same impact on production cost, as an increase in volume. DeGroote's analysis
included studying the effect of setup time’s reduction and process quality improvement on the
product variety decisions of a firm (Alukal & Manos, 2006). Setup times are a large component
of the variety-related costs since they reduce the productive time in a facility. Thus, reducing
setup times would enable facilitieé to offer more products. In this work, quality improvements are
modeled as a reduction in machine malfunctions, which generate defective output. Quality

improvements reduce the amount of rework necessary on defective units. Greater variety leads to
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larger batch sizes which, unless accompanied by improvements in process quality, would increase
- rework (Porter, 1985).
JIT Principles

JIT principles have traditionally focused on reducing waste. Assembly operations are
more receptive to this effort and should exhibit greater gains. This should also create systematic
differences in the scale of RT adoption ‘be,tween facilities. A complete exposition of the results on
systématic differences in JIT scope for plants at different stages of the value chain is provided in
the discussion on the extent of JIT implementatidn.- There is some aﬂecdotal evidence of
downstream JIT manu'facturers exerting vertical control over their suppliers through the use of
Electronic Data Interchange (EDI) and a broadcast system \;hich enable a facility to offer greater
product variety (Levitt, 1972). Moreover, manufaétureré prevent their suppliers from increasing
\./ariety. Toyota has had the practice of sourcing only a single part from each supplier. Thl{s, an
increase in the number of car models will generate an increase in the number_ of suppliers ;1nd not
. increase the variety/for each supplier.

It is evident that raw maferial buyers and component producers had a smaller reduction in
seiup time tilan their downstream counterparts. This lends support to the argument that those
benefits from investing in setup time reductions are not as great for upstream manufacturers.
They are for facilities closer to the consumer. Upstream manufacturerslmay not have as much
scope to differentiate p_roducts.because of technology. For instance, electronic components are
standardized and have little differentiation (e.g., computer chips) but have various uses in
different models or grouias of products. Moreover, there is some evidence that the number of
components and sub-assemblies néeded per product have declined over time. Manufacturers

benefit from differentiating products late in the process by receiving higher margins and by
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allowing the supplier to achieve economies of scale. Thus, a component manufacturer has less of
- an incentive to invest in setup time reduction (Lee, 2004).
EDI (Electronic Data Interchange)

Electronic Data Interchange, or ED], is a critical part of a JIT strategy that exercises
vertical control over suppliers. It is not sufprising then that a vast number of JIT plants use
Electronic Data Interchange. Total Quality Management (TQM) has gained‘popularity because of
the modern emphasis on quality improvement and reducing waste. One of the JIT principles is to
improve the quality of both p‘rocess and product and, in this sense, TQM is complementary to
these efforts. Statisticeil Quality Control (SQC) is an older practice‘fhat attempts to improve
quality through the use of statistical techniques. Processes that produce defective units are
identiﬁgd in a timely fashion and corrected promptly. Thus, qualityfbased information flows are
iﬁproved. .

The benefits of SQC are greater in JIT facilities since they put a premium on redu;:ing
waste. Supplie} ceﬁiﬁcation programs conducted by manufacturers require vendors to implement

. these techniques in their operations; Both TQM and SQC are commonly associated with modern
mainufacturiﬁg. Thus, their widespread adoption by JIT facivlities is not surprising. TQM and SQC
do not display differential adoption péittems within the value chain. All three technologies are
non-specific to any manufacturing environment. Flexible Manufacturing Systems (FMS) describe
technologies that enable firms to achieve quick changeovers between products. They consist of
automated programmable systems which manufacture a wide variety of parts and components in
less time than do human systems. T hey have great applicability in environments characterized by

wide variety and small volumes (Poxtér, 1985).
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Reduction and Manufacturing Cycle

Reduction of the manufacturing cycle time is considered an effective way of reducing
manufacturing cost and delivery time. Lean Manufacturing is one @ethod of how a company can
improve their capacity to compete. In lean manufacturing, there are many other ways to enhance
competitiveness, but the factors are basically accuracy of product, technological advantage,
quality, and service/support. The idea of lean manufacturing is to reform the effon for enhancing
competitiveness. Mazak has advocated that production must use Production on Demand (POD)
and a modular assembly system for future developménts. These two' inethods are aimed at
increasing competitivéness by reducing manufacturing cost, sales price, and delivery (Alukal &
Manos, 2006).:

\ According to Matsunam (2009), the conventional assefnbly system has limitations to
reducing manufacturing cost and assembly lead-time. There are three reasons for this. Fir‘st, this
S)‘/stem required a large éssembly area to gather ail the parts to assemble a machine. The s;rlallest

. machine that is mad/e at Mazak Corporation in Florence, KY, has about 159 parts. It is difficult to
place all parts in a confined place, and parts lay around the floor, creating problems. Second, it is
ha;d to find ‘problems when they occur (Ishikawa, 1985). If processes or parts are delayed, -
production needs to be quickly informed of the problem. Production, however, has to manage
many parts to assemble. It would be hard to distinguish what is missing. Third, the conventional
assembly system has too much waiting time. Since the assembly system is a sequential operation,

other parts are just waiting to be assembled into the machine (Dailey, 2003).

‘Modular Assembly

Assembly lead-time was wasted at this point. Due to these reasons, inventory, lead-time,
and manufacturing cost would not be reduced in a conventional assembly system. In order to

increase competitiveness, a company requires a manufacturing system that will further reduce
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lead-time and manufacturing cost. Mazak has created a new assembly system to meet these
-problems. The new assembly system is called Modular Assembly System (MAS; Hawkins,
1999).

The main theme of the Modular Assembly System (MAS) is to increase efficiency of the
assembly area by integrating machine parts. This assembly system is aimed at low;ring cost
manufacturing, lowering cost distributi(;n,‘and increasing delivery speed, while maintaining
speciﬂcations, accuracy, and quality of produgts (Dailey, 2005). Currently, manufacturing
enterprises, worldwide, are sfriving to improve their manufacturing oberétiogs to ensure their
survival. Manufacturex:s want to reduce waste in all areas of plant operatibn; Often, the most
efficient way to reduce waste is by studying each product's cycle time. In 1997, the Center for
Quality\ of Management (CQM) described the benefits of reducing cycle time: "

| -+ Reducing cycle time pleases custbmers; customers like immediate responses to tpeir
needs. \

» With reduced cycle times, manufacturers are better able to quickly introduce new

- products and services, in order to compete with other companies (Imai, 1986).

~ In tﬁe modular assembly system, the manufacturing cycle is designed so that selected
parts are manufactured together, to avoid redundant cycle time and unnecessary repetition and to
reduce waiting time. Workers in this system need to be trained and more flexible than workers in
conventional m;a{nﬁfacturing systems. Mazak has credited the modular assembly system with
assembly ﬂoof time reduction when compared to the conventional assembly system. As a result
of the new assembly system, Mazak has succeeded in doubling its production volume compared
to its conventional assembly systefn. Despite these remarkable results (50% floor time reduction
with the new assembly system), Mazak believes that further development of the modular

assembly system will result in an even greater reduction in floor time (Dailey, 2003).
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Manufacturing companies had to adopt a new manufacturing strategy called Production
-on Demand, which was designed to reduce the lead time from customer order to delivery (Hobbs,

2004). The modular assembly system was designed to provide quick delivery to the customer,
minimize inventories to save manufacturing added value, and allow immediate response for the
many kinds of options based on customers' fequests. Production on demand was not forecasting
production unlike mass production (Hart, 1997). After sales gets an order from a customer,
prodhction purchases machine parts from vendors and would start manufacturing products ba;ed
on the customer's special order. By using production on demand, the ‘lead-time from customer's

order to product shipment was reduced, and this met fhe customer’s needs (Hart, 1995).
Waste Management
‘Organizations strive to reduce costs and lead times while maintaining the highest quality.
S.ince lean and the associated kaizen events aim to reduce waste, which leads to cost reduc‘tions,
organizations can apply these philosophies to achieve the goals of world-class organizations
. (Hawkins, 1999). Overproductiqn waste occurs when production takes place earlier than is
- required by the next procesé (Dailey, 2005). The next process is any step in the value stream,
inc’iuding thé customer. Waiting waste refers to the idle time of employees or equipment as they
wait for the arrival of parts from the previous step in the process. Trénsportation waste refers to
the excessive transportation of material, information, or parts through the facility. This category
of waste occurs when stebs ofa process are located distant from each other when they could be
located in or near the sz;me area (Alukal & Manos, 2006).
Processing waste typically is a result of poor tool or product design. This waste includes
unnecessary or incorrect processing. Inventory waste occurs when a process creates excess

material before the next process or customer needs it (Hay, 1988). Defects cause waste of time,

material, and other resources. Defects require sorting, reworking, or scrapping material that is not
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meeting specifications. Underutilization of talent and resources includes not utilizing personnel or
other resources in areas in which they may apply their full potential (Hobbs, 2004). This
underutilization is a waste of human potential and may lead to a lack of employee motivation and
dissatisfaction, which may adversely affect the quality of processes an‘d‘product. Each of these
wastes is unnecessary and is a focus for elimination in the lean philosophy (Ishikawa, 1985).
Overproduction is the most detrimental waste because it cohtributes to all the other wastes.
Elimination of waste leads to improvements in resource utiligation, lead time, customer
satisfaction, and profit. It also leads to decreéses in space requiremen;cs and product rejections
(Dailey, 2005).

The principles of lean include a focus on customer-defined value, the elimination of
waste, ﬂow of processes, pull from the customer, and the pursuit of perféction. Muda (waste) is
aﬁ activity that consumes resources without creating value for the customer. Type one muc}a
consists of activities that do not create value for the ;:ustomer but are necessary for the pro;:ess.

. Type two muda consists of activities that are not required for the process and do not add value for
the customer (Jacobs, 1991). Examples of muda include overproduction, waiting, conveyance,
prcgcessing, inventory, motion, correction, and underutilization of personnel. Kaizen and lean
principles are applicable to any type of organization (Katin, 1991)_. Séarching the internet for
articles related to the application of lean yields information from diverse industries, including
automotive, healthcare, IT, services, banking, and construction. Although the thesis does not
contain any new information, it reviews key management attributes, challenges faced, and results
obtained by these organizations (Alukal & Manos, 2006).

Supplier relations conceming their quality and cost improvements would be an important
area for further study. Again, there must be a trust between assembler and supplier to understand

each others' businesses making sure that one or the other is not going to suffer financial or quality
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difficulties: One cannot survive without the other. Reducing wastes and controlling costs are vital
for both to survive, and the assembler cannot forget that point (Kenny, 1979). Lastly, the study
and improvement of the interaction between Marketing and Sales and the dealership networks
will provide a better understanding of customer needs and wants versus manufacturing -
capabilities will further improve a "Pull" system and challenge the production system in
flexibility and level schedule (Dailey, 2005). Again,.it all starts with the customer, and by trying
to meet customer demand without producing.excessiVe. inventories for dealers allows both thg
dealership and automotive company to thrive (Ohno, 1990). . -

Green Manufacturing Wastes

Thetre are many environmental waste reduction measures used by manufacturers today.
Environmental regulations have only established the need to evaluate companies' environmental
Waste objectively. When it comes to specific techniques to redﬁce environmental waste, ﬂ;liS is
| where the programs of pollution prevention and waste minimization are effective. These
. programs focused p;imarily. on tactical operational aspects of the manufacturing company,
helping companies cféate continuous environmental improvement programs, such as structures
w{th elements of the improvement teams and the tools to identify and reduce waste (Levitt, 1972).
The Industrial Revolution was almost a century old by the end of the 19® century as

steam power and mechanical manufacturing had replaced most mechanical work performed by
humans and animals. Medieval industrial life was dissolving in the wash of the new -

| manufacturing wave of mechanization (McCarthy, 1992). Feudal manufacturing enterprises were
being replaced by manufacturing organizations headed by organized management structures.
From a manufacturing perspectivé, waste is defined as anything other than the minimum amount

of equipment, materials, parts, space, and workers' time, which are essential to add value to the

product. In industrial levels, liquid, solid, or gaseous waste materials are inevitably generated
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during the manufacture of any product. These wastes represént process inefficiencies leading to
losses of valuable raw materials and energy (Lévitt, 1972). - |
Manufacturing Process and Waste Managénient

The generation of residuals, which may become wastes, is a nprmal consequence of
virtually all-productive activities. When materials residuals are returned to the environment they
take the form of solid, liquid and gaseous wastes (Pojasek, 2008). Although some residuals can be
\ recycled, or they can be treated using physicgl, chemical and biolbgical processes, they cannot be
entirely eliminated. A key precept in driving industry toward‘ a pollﬁtion prevention approach is
that ppllution preventvion is feasible and pays (Mayers, 2007). A thorough examination of the
process, including its technical capabilities, potential applications-and sales, inputs as raw -
materials, and outputs as products and wastes, is recommended to ensure that a pollution

prevention project is analyzed in total (Nas & Jaffe, 2004).

Approaches toward Manufacturing Waste Management

Many cdﬁpmies in industrialized countries are becoming more proactive in their
| approach towards pollution minimization and waste management. Concepts and strategies that

tai<e a systéms view of production processes are evolving to facilitate a progression towards
environmentally sound business practices and to identify overall system improvements (Kroll,
2004). The concept of manufacturing ecology has emerged to describe how knowledge of
naturaII).I developed, closed-loop ecosystems can be applied to develop similar cyclical systems
within and between industries. Cleaner production strategies have also come to the fore of
environmental management practices, prescribing a preventative approach towards improving the
environmeﬁtal aspects of processés and products (Schmidheiny, 1992).

In general, the approaches are evolving from waste management to resource

management. It is hoped that the environment will soon be seen not as a place removed from the
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world of human activity, but "as intrinsic to manufacturing deci§ion-making whether industry is
interpreted narrowly as a particular orgariigation, or more expan.s‘rively as the scope of human
activity." This change in values and thinkfng is fundamental to chserve natural resources and
preserve the planet's ecological integrity (Watts, 1990, p. 79). - /
Minimizing Manufacturing Waste

Past approaches to minimize nianufaéturing wasteé have been met with only limited
success. For instance, in the 1970's the bommon view was that "the solution to pollution is
dilution,"” indicative of the lack of understanding for the scale and gfavity of environmental
issues. Recognizing tl'1e need to reduce pollution, this perception evolved in the 1980's to
"command and control" mandates, requiring individual conipanies to implement "end-of-pipe"
technoylogy (Phillips, 1993). - ..
| Unfortunately, these traditional pollution control tactics often did not eliminate vxtaste but
simply shifted the location of the waste. For example, emissions control technology such as
scrubbers on the smoke stacks of coal-fired, electricity-generating stations capture particulates
. and otherwise toxi;: emissions; however, this captured sludge must still be disposed of. Although
this technology is successful in reducing the amount of pollution going into the air, it may simply
divert it to landfills creating a new set of environmental concerns (Panizzolo, 1998). -

- This reactive approach towards pollution minimization does not address the need for
resource conservation at the source, nor does it support innovative ways to reduce wastes through
alterﬁative practices (Osterman, 1994). Although regulations are still a necessary part of the
solution, they are not sufficient to effectively address the expansif/eness of the environmental

problems caused by manufacturing activity. Hence, a more integrative and systematic approach is

required (Ohno, 1990).
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Manufacturing Organizations

The manufacturiné organization can identify best practices to eliminate waste and to
improve how the development process complies with these requirements. Opportunities for
applying lean to product development include combining and streamlining process steps, using
raw materials from preferred vendors, and creating document templates to ensure consistency and
to eliminate the need to reinvent the development process with each new product. The goal of
lean .improvements is to address the entire pquess, not to appyly improvements to a limited area
without consideration for the remainder of the value stream (Levitt,’ 1972).

Implementingvlean requires a change in thinking and culture as well as a change in
processes. One method of fostering participation is the establishment of suggestion systems
where management considers all suggestions and rewards employees for their contributions
(Ohno, 1988). Without management commitment, employees will view lean as a management fad
and will not participate fully in the culture change (Porter, 1985). Manufacturers are always

: looking‘for\ways’('to‘ increase workers' productivity, that is the rate at which products are ..
produced, the amount produced, and the resources (work, time, and money) needed to produce
the/m. There are many ways to increase productivity (Lee, 2004).

A manufacturer may focus on reducing labor costs, reducing production cycle time, or
adjusting the quality or cost of materials. Companies search for the best way to reduce production
costs, given the industry and the competitive situation they face (Neely, 1993). The Modular
Assembly System is a parallel manufacturing process to reduce floor-time in order to meet
customers' demand. Since the assembly hours and number of workers are the same in each

process, the total labor cost does not change even though floor-time and lead-time were reduced

using modular assembly system (Dailey, 2003).
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CHAPTER III
METHODOLOGY

Research Methodology -

The research methodology used to illustrate this report is both qualitative and quantitative
data research. The information came from quélitative interviews done with managers and was
analyzed qualitatively. Total numbers of nlanagers are 13. The next part contains the quantitative
resenrch conducted by surveying employees via questionnaire. The position of the employees in
the company was the basis fnr their selection in the survey. Total number of employees for the
survey is 100. ‘

Data Collection Method

“Qualitative and quantitative methodsV are used in this research. The largest possible
numbers of people are questinnqd in the quantitative method. The usual standard method 1s used
in which the respondent cannot specify. It is more important to them but it should also complete

. the grid (e.g., check questionnaire). The surveiy rnethod here is interview and questionnaire. The
quantitative research emphasized numerical data, which is analyzed by specific mathematical

method.

- Data Collection Tool

‘In order to collect’thev quantitative data, questionnaires are used, They are ‘used because
they are the easiest way to collent the quantitative data in the shortest possible time. Also,
universaIiy it is accepted that questionnaires are the easiest way er‘ the participants to understand
the study intention. It is also easy for them to provide their feedback via questionnaire.
Interviewing staff members is also an extensive way to collect the data required for analysis
regarding the research objective. The social research qualitative interview plays a role in many

variants. They partly integrate in the complex design.
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The central data is based more and more on qualitative interviews. It came from Anglo

American in the 20® century. The term is common in journalism. Although this is not scientific

by definition, it is in fact situational. It is conscious and deliberate, where questions are asked and

they are answered by others. The question-response asymmetry is decisive in qualitative

interviews.

There are different forms of qualitative interviews:
Interview intention »»

Structure standardization

Forms of interview communication
CQmmunicatioh style

General ‘Approach to Research

This study was done with the approach of taking into consideration the nature of the firm

selected regarding this study and the kind of participants. All this was needed for the collection of

- data. Following are the fundamental motives of the research methodology:

Final conclusion will be proposed at the end of the study.

Quantitative and Qualitative approach will be used for the methodology.

The utmost importance will be given to ethical branding.

~ According to its need to the researéh objectives, data collected through analysis will be

omitted or deleted.

Flexible methodology will be used to add and remove information as the research
progresses. |

In order to make vital recomﬁlendations, it is important ihat data should be reliable and

valid.
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Induction (Anonymous, 1991) is the logical procedure which compares the particular
individual to the universal law which is in contrast to.the process of reverse deduction. Induction
is based on the assumptions in which observed events are proving to be true. The accuracy
prébabilities depend on the observed event numbers. The aim in this research is to use inductive
approach which was selected after the collection of the primary data. It is done by doing informal
conversation with staff and management of the company.

Intention of the Interview

It is an essential differentiator. The information is flown frém the intended direction for
the researcher. Differ'entiation is done in regard to the survey, where the interviewee is the carrier
who retrieves information, Other intermediary interviews have respondents who are targeted for
information. In some cases,#information flow is not from the respondent who is the subject, but

the interviewer intention is to start a realization. It is also sometimes consciousness on the
) o . v 1

respondent’s part.

Standardization
The other dimension for the classification reviews is the stage of standardization. It is a
constitutive distinction between quantitative and qualitative types of investigation, and in the later
section on normalized interview this is explained in detail. Context it only to the detail that a
technical review can be conveyed ﬂawieésly in the pattern of everyday connection, with inquiries,

and responses are interdependent and a more or less symmetrical dialogue is recorded.

The Standardized Interview

This method is g.enerally'utilized in the last phases of an inquiry in which quantitative
estimation of applicable matters is being targeted. Characteristic of the normalized interview is

that the wording of the inquiries, their sequence, and the likely responses, and the interviewer
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demeanor are well defined. By normalizing a significance, equivalence of the meetings will be
conceived which makes it likely to contrast the facts and numbers with each other. Particularly
important steps ahead in normalized reviews the asymmetric connection structure that forces the
interviewer to the interviewee, for demonstration, on demand; to talk about,\ but to reply with the
identical granted quéstion.‘The cause for this is to leverage the interviewees not suggestive. This
pattern of the interview is very asymmetric, therefore eliminating its outside pattern most of
‘everyday conversation. -

The benefit of this set about that is assembled inside a very éhort time due to the powerful
structuring of the con;iderations of facts aﬁd numbers that can, and these are then in evaluation

with each other. The benefit is opposite, will be lost by the currently established answers may

deliver supplemental data, and it needs in deepness:interview.

The Semi-Standardizéd interviéw | B

This model of interview’is uséd mainly in research 6r identifying details of the Schemes
~ of the fespondents listed at .the beéinning of an investigatidn. In this set around, only a record of
consultations and direct interviews, which 'convey a structured conversation? On ﬁxéd poihts
allows the interviewer to chaﬁge the wording of theki‘nv‘esti‘gaﬁdﬁs‘ info the ftirthef ‘invéstigation,
or cut mére if sbmefhing Wés ‘n’(v)t undefsfood;

| ‘As the iﬁtér\./iewee‘ gets mbre space for their formulation, it becomés an advantage.
Therefore, the interview proiceeds semi-staﬁdé:d in rﬁofe dépth than the benchmark, and can be

diverted from the interview guide fixed.

" The Unstructured Interview

The unstructured interview aspires to proceed to the very wideness and deepness, so it is

furthermore renowned as deepness or intensive interview. Here the interviewer is methodical - if
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any - only a consideration direct is accessible, a noted interview in which the goal assemblies and
. probably some of the matters publicity hoc formulated quesﬁons. It is generally a very free but
controlled the course of consideration, so its form is alike to most everyday conversation.

-A benefit of this set about is that much data and minutia information can be gained. Thus,
the rationales behind the significance of structuring declarations of interviewees are apparently
visible. The handicap is that the facts and numbers got in distinct intensive meetings are not

‘normalized, and thus furthérmore will not cqmpare. :

For the qualitative émpirical communal study as a review pfo'cedure was chosen mostly
the set about of the mlaetings founded on an interview guide. The producing there from are in
qualitative interview is such a plethora of modifications, which may be discovered, no lone
defmition. Therefore, in this work, where after the presentation of the essential building for
qualitative meetings, a qualitative review of only a couple of has chosen kinds of surveys. For all
these reviews is that while the noted data is unbiased authentic, inter subjectively comprehensible

. and can be duplicated are what demonstration data from participant fact is not the case.

Particularly the likely assessments of the noted meetings with the deductions drawn
in/terpretatiéns give the interview a high-quality meﬂlodological and methodological status. In this
context it is furthermbre significant to take the condemnation to be advised, which is performed
in diverse kinds of surveys.

Research Validity and Reliability -

Working with quantitative and qualitative methodologies is common. Studies based on
interviews are carried out while doing community practice surveys. The committee had a chance
to review the questions in APPENDIX Aand APPENDIX B as a panel for the validity. For the
reliability, I used the literature review. In 1997, the Center for Quality of Management (CQM)

described the benefits of reducing cycle time as: 1) Reducing cycle time pleases customers;
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customers like immediate responses to their needs. And 2) with reduced cycle times,

- manufacturers are better able to quickly introduce ‘vnew products and services, in order to compete
with other companies (Imai, 1986). Organ‘iza’t’io’r\lo ;&i{'e to reduce costs and lead times while
maintaining the highest quality. Since lean and the associated kaizen events aim to reduce waste,
which leads to cost reductiono, organizations can apply these philosophies to achieve the goals of
world-class orgahizations (Hawkins, 1999). Overproduction waste occurs when production takes

\plaoe earlier than‘ is require& by the next prooess (Dailey, 2005). The next process is any step in
the value stream, inCiuding the customer. Waiting waste refers to tho idle time of employees or
equipment as they we;it for the arrival of parts from the previous step in the process.
Transportation waste refers to the excessive transportation of material, information, or parts
through the facility. This category of waste occurs when steps of a process are located distant
from each other when they could be located in or near the same area (Alukal & Manos, 2906).

The interview analysis and questions that are open-ended are of great benefit. Thoy show

- the complex perception of the respondent and are better to bear. Such types of studies also have

~ some disadvantages. One hundred surveys were conducted, and they took a great amount of time.

Tilerefore, it is only suitable for a small sample size. A nationwide study will help to explore and

will include thousands of people for confirmation. - It can only be achieved through coordination.

It should be understood that validity for such questions should not be underestimated. This

methodology is often used by social science. The studies that are the preliminary test of our study

showed and confirmed that respondents are comfortable and happy.’ They were ready to complete

the questionnaire.
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CﬁAi’TﬁR v
FINDINGS AND DISCUSSION
Qualitative (Interviews with Managers)

The research exercise employéd the interview method with questionnaires (Appendix B)
‘which were filled out by the researcher. The maih objective was to analyze waste management
and decreasing lead time in é'medium sized manufacturing company. The questionnaire was
composed of open en;ied questions which addressed the key areas of communication, current
work issues, training, and other challenges in the working environment, and the possible solutions
to the prevailing issues. The managers were trained and equipped with the necessary information
fegarding lean terminologies, applications, techniques, and team dynamics.

Data Analysis

After all th/e interviews were done, a thorough check was performed for each completed
questionnaire. This was done to check for missing data, and factual gaps in the responses receivéd
from the paﬁicipants. After coding the questions, data from the completed questionnaires was
critically analyzed. Responses to each particular question were examined and devised into
categories. This data was then coded and interesting responses from the respondents were quoted
in the report.

All the responses in the questionnaires were entered into the database, and enough time
was spent cleaning the data to identify inconsistencies and outliers. Frequency figures were also
produced for each question. This helped to identify the outliers. Cross tabulation was also done to

identify nonsensical responses.
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Data Coding

Thirteen identical questionnaires with 28 questions eéch were filled by different members
of the management. Data from the questionnaires was coded as shown below;

Question 1: 70% responded that there is work flow process that concerns them directly in
their current roles and responsibilities.

Question 2: 100% of the interviewed managers responded that they have other
\responsibilities and roles in addition to their first role and responsibility.

Question 5: in respdnse to whether there was somé form of ﬁaining in executing both
primary and secondar;' responsibilities and roles, 100% acknowledged to have been trained,
although 30% claimed that the training was not adequate, ‘especially in secondary responsibilities,
and it was mostly through observing others perform the tasks that they were able to perform on
the same.

3

Question 6: 90% accepted that staff training is done both locally and from external

;. resources.

Question 7: 95% of the respondents confirmed that they are in contact with other workers
or’units during their normal operations.
Question 8: 100% confirmed that email and phone are the most used modes of
communication; 80% further included meetings and face-to-face communication.
Question 9: 100% confirmed that there are loopholes and issues encountered in the
course of their work. The most highlighted issues are failure of the suppliers to deliver in time,
lack of timely communication, compromise on accuracy, human errors, and power outages.

Question 10: 100% were positive that there can be improvement on the issues mentioned

in Question 9.
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Question 11: In an overwhelming response on queetion 10, several ideas were suggested
- including holding meetings with the suppliers, improvement, having defined procedures, and
level loading supplies.
- Question 12: 85% suggested forgetting transaction procedures as the most frequent error
in the company. S
-Question 13: 100% accepted that there is an annual appraisal in the eompany.
Question 21: 95% reported that faiplu're and disappointment is handled positively in their
respective companies. - }
Question 22;'100% confirmed that they were comfortable in communication with their
superiors, and they were positive on the management Jof their company.
\ Question 24: 80% of the interviewed were aware of their company’s culture, 20% left the
question blank‘. | | | ‘
Question 25: 90% of the interviewed felt that there is need for change in the current
. structure and mode of operation, with 95% confirming that they would individually embrace new
ideas.
Question 27: 92% were skeptical on supporting structural change in their respective
companies. | | | |

- Question 28: 100% of the participants were interested in being part of change in the team.

The data analyzed and coded above was obtained from 13 interviews carried out with
different members of the same company. These analyses were entered into the computer

database and used to formulate the results and conclusions.
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Research Question 1 Managers

For research question one, most of the managers interviewed are directly linked to the

manufacturing process. The managers' experiences with the employees especially in the training

A

sessions were found to be challenging in the working group. Comniitniént to the company’s
initiatives is very fundamental in any company’s success. The managers’ responses indicated that
constant reviews should be placed to ensure that the objectives of the company are met. The

‘reviews should be in line with the organization’s vision and missions. Communication channels
should be placed to ensure that the status of projects is well-known ;co all employees,

subsequently leading to improvements and prevention of conflicts in the organization.
Research QueSﬁdn 2 'M'anagersk

Senior managers understood that the application of lean manufacturing and other
methods would introduce greater flexibility and refocus the drganizatio‘n‘ori activities that would
add value to the customer. They realized that these efforts would improve the organization's

 efficiency and competitiveness and that these would improve overall company 'process.‘ |

The Results of Interview

The results of interview with managers are summarized.

Frohi fﬁe ana1y51s of ﬂie ihterviews, ‘it was evident that the'mranagér‘s wéré in'cl‘kined’ to
new téchnologies that wil’l inip:roivé"t}‘lre kp‘rocess of waste removal fhrdﬁgh Vredt‘xcin‘g éetup timés,
improvéd q‘uavl‘it’}:', rationalizihg of the suppliér base, and vreducingvpap'e:'rj iiivéntofiéé; These
methods a‘cytv to féducé diSecbﬁomies that arise from multiple produ&s sharing cbnétrained
resources. Thus plants are better ablertd ménuféctﬁre a largér nﬁmbéf of ’products under these
systems. |

Further, the managers’ views on their advocacy for change. After the analysis, the results

from the respondents indicated that there was need for quality improvements leading to
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subsequent reduction in machine malfunctions that generate defective output. For the company to
experience greater product variety, some respondents indicated that there should be substantial
channeling of resources, especially time towards the activities that will significantly reduce
potential losses. Rework increases V;lith batch size and improving quality allows the
manufacturers to produce larger batches that are needed for wider product lines. Flexible
technology subsequently reduces related costs leading to production of higher quality products.

The responses offered by the managers on the issue of commonly made errors in the
workplace included time 11m1ts on research and development ThlS has pro_]ected has 1ed to
1nefﬁc1ency and wastage of resources at the workplace. On recommendatlons on solving the
challenge, one respondent suggested that review of work progress be formatlve and continuously.
Another sphere of managers reported unrecorded transactlons and lack of standardrzed
procedures in the systems and working mechanlsms In addition, other problems attamed from the
responses included lack of information accuracy and auditing challenges.

Lack of cooperation among employees was also identified as a major challenge by the
managers. Team leaders and employees are given job training specifications with expectations for
tremendous results. In the study for instance, work groups at the workplace are involved in
processing of batch production' delivery and management failure in any of the work process
’ultrmately r1pp1es 1nto greater problems in service dehvery The managers' experiences with the
employees especially in the tra1n1ng sessions were found to be challenging in the working group.
By using actual manufacturmg process in the srmulatlon employees identified excess product
‘carrier movements as a waste. The simulation determined that eliminating the excess carrier

movements would eliminate waste of motion, over processing, and inventory in various staging

areas.
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Commitment to the company’s initiatives is very fundamental in any company’s success.

- The managers’ responses indicated that constant reviews should be placed to ensure that the
objectives of the company are met. The reviews should be in line with the organization’s vision

and missions. Communication channels should be placed to ensure that the status of projects is

well-known to all employees, subsequently leading to improvements and prevention of conflicts

in the organization.

Quantitative (Results of Questionnaire with Emp_loyees)

The results of the questionnaire are given below and the tables of the respective tests are

given in the Appendix A.

Question 1: What is your opinion of the waste produced by operations in your company?

Question 2: What is your opinion about the lead time at your place?

- Table 1

Correlation (Waste and lead time)

Ql Q2
Q1 Pgarson Correlation 1 -114
 Sig. (2-tailed) 259
N 100 100
Q2 Pearson Correlation =114 1
Sig. (2-tailed) 259
N 100 100
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As seen in the Table 1 the value of the coefficient correlation in question 1 and question 2
is -.114, which means it is negativefy related. The correlation is not significant, and the two

variables are not linearly related (p > 0.05).

Question 1: What is your opinion of the waste produced by operations in your company?

Question A6: Rate your satisfaction level with the following at your company on a scale of 1 to 5

(1 being the most satisfied, 5 béing the least satisﬁéd) in terms of: Compensation

Table 2

Correlation (Waste and compensation)

Q1 A6 H
Q1 Pearson Correlation 1 320
Sig. (2-tailed) | .001
. N 100 100
A6 Pearson Correlation 320 1
Sig. (2-tailed) .001
N wo| 100

As seen in the Table 2 the value of the coefficient correlation in question 1 and question
A6 is .320, which means it is positively related. The correlation is significant, and the two

variables are linearly related (p < 0.05).
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Question 1: What is your opinion of the waste produced by operations in your company?

Question B6: Rate your satisfaction* level with the following at your company on a scale of 1 to 5

(1 being the most satisfied, 5 being the least satisfied) in terms of: Overall processes

- Table 3

Correlation (Waste and overall processes)

Ql B6
Ql Pearson Correlation 1 -.133
Sig. (2-tailed) . 187
N 100 100 .
B6  Pearson Correlation -133 1
Sig. (2-tailed) 187
) N 100 100

- As seen in the Table 3 shows that coefficient correlation is -.133, which means it is
negatively related. The correlation is not significant, and the two variables are not linearly related

(p > 0.05).
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Question 1: What is your opinion of the waste produced by operations in your company?

Question C6: Rate your satisfaction level with the following at your company on a scale of 1 to 5

(1 being the most satisfied, 5 being the least satisfied) in terms of: Overall management

- Table 4

Correlation (Waste and overall management)

Q| c6 -
'Ql‘ Pgaréqﬂ Corr?:lation 1 156
Sig. (2-tailed) 121
N 100 - 100 .
Cé6 Pearson Cpﬁelatién 156 1
Sig. (2-tailed) 121
N 100 100

- As seen in the Table 4 the value of the coefficient correlation is .156, which means it is
positively related. The correlation is not significant, and the two variables are not linearly related

(p > 0.05).
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Question 1: What is your opinion of the waste produced by operations in your company?

Question D6: Rate your satisfaction level with the following at your company on a scale of 1 to 5

(1 being the most satisfied, 5 being the least satisfied) in terms of: Work environment

Table 5 -

~ Correlation (Waste and work environment)

o | s
Q1 Pear‘séﬁ Cox‘relatibﬂ ’1 | .396
Sig. (2-tailed) .000
N 100 100
D6 Pearson Correlétion‘ . ‘..3A90A | 1 :
Sig. (2-tailed) | .000
N 100 100

As seen in the Table 5 the value of the coefficient correlation is 3"90,AWhiCh means it is
negatively related. The correlation is significant, and the two variables are linearly related

(p < 0.05).
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Question 2: What is your opinion about the lead time at your place?

Question A6: Rate your satisfaction level with the following at your company on a scale of 1 to 5

(1 being the most satisfied, 5 being the least satisfied) in terms of: Compensation -

Table 6 -

- Correlation (Lead time and compensation)

Q2 A6
Q2 Pearson Correlation 1 -.098
Sig. (2-tailed) 330
N 100 100
A6 Pearson Correlation -.098 1 :
Sig. (2-tailed) 330
N | | 100 100

As seen in the Table 6, it can be seen that the value of the coefficient is -0.98, which
means it is negatively related. The correlation is not significant, and the two variables are not

linearly related (p > 0.05).
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Question 2: What is your opinion about the lead time at your place?

Question B6: Rate your satisfaction level with the following at your company on a scale of 1 to 5

(1 being the most satisfied, 5 being the least satisfied) in terms of: Overall management

Table 7 -

- Correlation (Lead time and overall processes) .

2 | By6
Q2 Pgarson Correlé.tion 1 079
Sig. (Z-tailed) 437
N 100 100
Bé Pearson Correlation .079 1 !
Sig. (2-tailed) 437
N | 100 100

As seen in the Table 7, it can be seen that the value of the coefficient correlation is 0.79,
which means it is positively related. The correlation is not significant, and the two variables are

not linearly related (p > 0.05). k
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Question 2: What is your opinion aboﬁt{ the lead time at your place?

Question Cé6: Rate your satisfaction level with the following at your company on a scale of 1 to 5

(1 being the mostr satisfied, 5 being the least satisfied) in terms of: Overall management

Table 8 -

- Correlation (Lead time and overall management)

Q2 | C6
Q2  Pearson Correlation 1 -.203
Sig. (2-tailed) .043
N 100 100
Cé6 Pgarson Correlation -203 | 1 :
Sig. (2-tailed) | .043
N 00 100

As seen in the Table 8, it can be seen that the value of the coefficient correlation is -.203
1, which means it is negatively related. The correlation is not significant, and the two variables

are not linearly related (p > 0.05).
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Table 9

Descriptive Statistics (Question 1 and Question 2)

Mean | Std. Deviation N

Ql 3.90 16| 100

Q2 3.96 788 100

The mean for question 1 and question 2 was 3.90 and 3.96 on the 5-point scale which

show the average choice of the respondents.:

Table 10

Descriptive Statistics (Question 1 and Question A6)

Mean | Std. Deviation N

Ql 3.90 716 - 100

A6 294 941 100

The mean for question 1 and question A6 is 3.90 and 2.94 on the 5-point scale which

show the average choice of the respondents.
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Table 11

Descriptive Statistics (Question 1 and Question B6)

Mean | Std. Deviation N

Q1 3.90 716 100

B6 3.21 624 100

The mean for question 1 and question B6 shows that average selection is 3.90 for
question 1 and 3.21 for question B6 on the 5-point scale which show the average choice of the

respondents.

Table 12

Descriptive Statistics (Question 1 and Question C6)

Mean | Std. Deviation N

Q1 3.90 716 100

c6 264 .847 100

The mean for question 1 and question A6 shows that average selection is 3.90 for
question 1 and 2.64 for question C6 on the 5-point scale which show the average choice of the

respondents.
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Table 13

Descriptive Statistics (Question 1and Question D6).

Mean | Std. Deviation N

N

Ql 3.90 716 100

D6 3.01 1.124 100

The mean for question 1 and question D6 shows that average selection is 3.90 for
question 1 and 3.01 for question D6 on the 5-point scale which show the average choice of the

'respondents.

Table 14

Descriptive Statistics (Question 2 and Question A6)

Mean | Std. Deviation N

Q2 3.96 788 100

A6 204 941 100

The mean for question 2 and question A6 shows that average selection is 3.96 for
question 2 and 2.94 for question C6 on the 5-point scale which show the average choice of the

respondents.
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Table 15

Descriptive Statistics (Question 2 and Question B6)

Mean | Std. Deviation N

Q2 3.96 7881 100

Bé6 3.21 624 100

The mean for question 2 and question B6 shows that average selection is 3.96 for
question 2 and 3.21 for question B6 on the 5-point scale which show the average choice of the

respondents.

Table 16

Descriptive Statistics (Question 2 and Question C6)

Mean | Std. Deviation N

Q2 3.96 .788 100

Ccé6 . 2.64 847 100

The meaﬁ fof qﬁestioﬁ '2 and question C6 shows that average selection is 3.96 for
question 2 aﬁd 2.64 fo’rv quesﬁon C6 6n the 5-point scale whicH show the average choice of the
respondents.

Hence it can be seen that employee satisfaction is not related to lead time reduction.

Similarly, employee satisfaction is also not related to waste reduction.
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CHAPTER A%
CONCLUSION
Following are the summary, conclus1ons and recommendations drawn from the complete
process of developing this research from the conception of the topic, formulation of the
methodology, data gathermg, calculation and analys1s of results
o Summ_a_ry o
This study shows that how lean manufacturmg system and waste minimization are
complementary and synergistic Researchers should evaluate the1r current practices and lean and
green practices to emphas1ze complementary and synergistic options while they search for
alternatives to the conﬂictmg practices that 1nterfere w1th the obJectives of the system |
Profess1onals at the strategic level should focus on the integration of management systems Lean
and Green. Production executives must have a close look at its policy statements, metrics /
objectives, resource allocation, training, process management review, and so forth, and begin to

integrate them.

Conclusions
The Waste Minimization initiative is achievable using existing resources and the same
basic manufacturing methodology. It just requires a paradigm shift in the way manufacturing
processes are currently planned.
Implementing lean and other mentioned methods requires a change in thinking and
culture as well as a chahge in processes. Management must be committed to the change, must
train everyone to the new culture, must ensure the organization's culture fosters employee

participation, and must monitor results over time. One method of fostering participation is the
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establishment of suggestion systems where management considers all suggestions and rewards

employees for their cOntributions. Without management commitment, employees will view
kaizen and lean as a management'fa;d ‘and will not participate fully in the culture change.

Extended studies of .IIT manufacturing have‘ relied on anecdotal evidence and case

studies to examine the implementations among manufacturers.-The studies that research the
organizational and strategic implications on performance find that there are signiﬁcant

- differences between the manufacturers. They attribute much of these to differences in labom
relations, financing costs, ahd vendor partnerships. Traditionally, nianufacturers have relied on
integration as a mear;s to achieve vertical control. Facing new technologies that provide such

- control without the burden of ownership, they are now learning to cope. -

. The benefits of this study will be realized by plants and depends on the inherent
flexibility that they have which depends on their relative position in the value chain. Thqre is also
some evidence that JIT diffuses from downstream plants to their upstream suppliers. The
incentives created for a supplier by the manufacturer adopting JIT need to be investigated.

The interview with manégers gave us the following suggestions.
. Tr;aining all employees, including senior managers, on lean principles
e Aligning lean initiatives with the organization's vision
¢  Frequently communicating the purpose and status of the lean initiatives with all
employees; and
e Ensuring employees that the goal of lean is to make improvements, not to decrease the
number of employees,

Recommendations

Based on the study the following is a list of recommendations to start a Waste

Minimization initiative during the planning stage of a manufacturing system.
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1. When presenting the WM initiative to people responsible for a manufacturing system,
they must understand that there is absolutely nothing wrong with the system they are
currently using; it is a paradigm shift that needs to be introduced in order to help the
system produce less waste. Industrial waste may become harmf('ﬁl fo the environment.
Presenting the initiative like that may help minimize resistance to change.

2. The new paradigm must have management support in order to succeed. The’
manufacturing scheduling and sequencing discipline may contribute positively to
accomplish this task. |

3. Train the ap;)ropriate personnel.

4. Place an information board to share with everybody the amount of waste avoided during
a given week. Keep comparative charts. -~

5. Include in the quality policy of the organization a point regarding waste minimi{zation.

As Organization element, the plant still has room for Lean manufacturing principles. The Pull

- Production System is the first subject that the company needs to reconsider. There are still many

non-working parts, units, and machines on the floor. Production still needs to establish physical

&istributio;l in the plant. An ideal of Pull Production system is to pass necessary parts or machine

units on time to next area. Lacking and remaining parts cause waste in the plant.

The second consideration is inventory. In inventory, machine parts are supplied by modular
kits. Those kits are identified by a computer system which calculates the number of parts and
units necessary. The inventory area, then, supplies them to each area. In this process, the bigger
inventory the plant has, the longer time it fakes to provide the lacking or necessary parts. The
plant should minimize open ﬂnished inventory.

The third, "Modular purchasing," is a method in which the company would purchase machine

parts as units from outside vendors, instead of buying and assembling all the parts itself. The
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researcher believes that implementing this concept would continue the process of eliminating -

_ unnecesSary work, simplifying the assembly process, and redugiﬁg costs. The last suggestion is to
integrate a modular assembly information system (Information Technology) to all areas in the
plant assembled by workers to be placed in appropriate areas sé that workers need to move as
little as possible. In other words, studying ergonomics and creating appropriate locations for all
parts, parts units, and tools that are always set near workers. Secondly, operation height is also a

: véry important ergonomic consideration. The height needs to be considered based ’on humap
engineering. This would considerably affect workers' efficiency. Lastly, workers need to use
electrical pneumatic; tools: A few workers still tend to use conventional tools because they are

' fa.miiiar with them. Power tools would be more efficient.

The last "Kaizen" element for Modular assembly manufacturing is to promote the pull
system approach of Lean Manufacturing. The researcher has suggested incorporating an IT
system, such as Enterprise post office data conversion system (EPOC). The Dynamic element is
to improve workstations environment in the plant. Integration of that software would enhance
technical communication across not only the factory floor but also sales department in real time.
iEPOC ena‘lblev sales department to seamlessly communicate information of incoming orders to the
productiqn department by electronic mail. The software calgulates wo’pt’ion‘ parts based on the
customer's order. The advantage of EPOC i’s‘,tyhat:"«

. Reductjon of lead-time from Qrder,tq parts arrangement

* Reduction of production lead-time through acquiring customer order information in real
time.

» Prompt correspondence by intensification of cooperation between systems in all

departments.
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e Save writing papers, sending fax, re-entering and checking data by electrical information

vsystem. ‘/

e Prevent human mistakes.

o Share of information.

Electronic Data Interchange (EDI) would enhance manufacturing productivity added to
EPOC system. EDI enables outsourcing to vendorg by electrical order instead of mailing a
purchase order sheet. The vendors automatically receive from EDI server and then identify the
ordering parts. Production also can monitor confirmation including

e  Reduction of lead-time t;or parts order.

¢ Prevention of parts lacking and acquirement of befdre_.hand i_nforfnation by electrical

delivery control

e Accurate out-soufcing control by monitoring progress report for delivery and delay

information

e TFaster correspondence would be possible by receiving early information.

Other factors to be considered in future studies are:
e Impact of proper manpower on reducing cyéle time
. Relationsh‘ip.between fixed cost reduction and Cycle time reduction inventory adjustment

Recommended Future Research

hlduétl'y offers a great opportunify for further feskeér'cAh‘ félaited to the present study.
Longitudinal studies across various indusfries could be performéd in order to gauge the benefit of
waste minimization/pollution pryeventio‘n with three spéciﬁc goals. |
1. Validate the effectiveness of the ‘mahufact’uring schéduling‘and sequencing tool across a

variety of industries that generate a variety of different wastes.
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2. " Identify and categorize the different types of hazar;lous and non-hazardous waste streams
across different types of industries, which can be minimized or eliminated using the new
manufacturing scheduling and sequeﬁ;:ing paradigm.

3. Measure the global impact of the minimization of waste from a manufacturing scheduling
and sequencing perspective. Perform a concomitant cost-benefit analysis that can then be
used by EPA and others to formulate policy.

Additionally, le;s extensive research projects may also be set. The most natural research in
this area will be the use and introduction of an optimization neurai network to the scheduling
floor and compare i't to the current methodology. Find outfit adds any value and in what terms
(time, accuracy, user-friendliness). The neural network could be expanded to include information
on maintenance conditions of machinery, on-hand inventory of raw materials for any given week,
so that in case of subtle change the scheduling may be adapted promptly. In other word§, to be
able to re-schedule into fewer machines the volume that was originally scheduled to be produced
with all the machinery available. The planning tool could be enhanced to work from a Visual
Basic application so a person with minimum knowledge about computers may easily use it.

4 A detailed cost analysis to determine the savings obtained by minimizing the waste could
also be explored. This cost analysis could be used as a tool to motivate currently reluctant
manufacturing managers to implement the Waste Minimization initiative. Two additional factors
could be studied: lead-time and work in process. The first could be used to determine how critical
it may be to have a machine with a slightly longer set-up time. Weekly, daily and hourly
manufacturing levels could be used to investigate to what level delivery may be affected by the
waste minimization strategy. Tﬁe work in process factor may help to visualize the optimal range
of the load size looking from the cost-benefit perspective. Final recommendation, the Waste

Minimization paradigm shift starts when a factor that represents the minimization of waste is
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given the same importance as all other factors in the manufacturing process, such as throughoﬁt
~ and manufacturing capacity.

Value Stream Mapping

To make improvements, it is critical to know the current state of the company, to
understand where it desires to be, and to determine how it will get there. Employees document
these decisions and actions on a value stream map. The worth stream chart is a design drawing of
eﬁery step that material and data take along the worth stream from merchandise beginning to

- consignment to the custoﬁler. |
Detailed ste':p-by-step directions on conceiving a worth stream chart utilizing normalized
~ periods and icons is beyond the scope of this thesis. Among other causes, it presents a
demonstration of conceiving a worth stream map. General guidelines to maﬁping the worth
stream are: | ,
o Form a cross-functional worth stream team.
e Train group constituents how to chart the worth stream and how to recognize waste.
¢ Observe all methods aiong the worth stream. Observations throughout the busiest time of
- day and throughout diverse moves assists in double-checking the method and can
rendezvous clientele demand and assist in recognizing best practices.
‘e Diagram all of the method underfakings and data moves on the worth stream map.
- Identify. the number of personnel, the amount of materiai, the duration of process steps,
and the duration between process steps for each step on the value stream map.
* Calculate the value-added and non-value supplemented undertaking times all through the

process.
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e Create a future-state map keeping customer value and take time in mind. For medical

. manufactllrir}g organizations, customer value includes adherence to regulatory

requirements.

o Standardize the improvements and continue to seek opportunities for additional
improvement. -
e Establish metrics by which the organization will measure lean success.

This organiz'atioﬁ realized the imp_brtance of value stream mapping; the resources
reviewed for this thesis déscribe their efforts in detail. Although tile organizations conducted
mapping for each v-alue stream, discussion of only one value stream map from each organization

is included in this tﬁesis; A summary of the application of value stream mapping at these
organizations helps the reader understand the use of this tool.

- The new technologies attempt to remove waste through reducing setup times, improving
quality, rationaliging the supplier base, and reducing inventories. These methods act to reduce
dis-economies that arise from multiple products sharing constrained resources. Thus, plants are
better able to manufacture a larger number of products under these systems. This chapter

rdescribeé the impact of setup time reduction and quality improvements on a manufacturer's
choice of product \"a'riéty.vThe model described in this work consists of a manufacturing facility
that supplies a product in market consisting of consumers with heterogeneous tastes.

The production stage consists of a single resource which is used to manufacture multiple
products. The monopolist manufacturer chooses the number of products and the quantity to
supply a market consisting of heterogeneous consumers. It is shown that setup time reduction
enables the manufacturer to offer greater variety due to a reduction in the dis-economies of scope,
in terms of changeover costs. The batch sizes of each prodﬁct are smaller due to two separate

effects, shorter setups, and product capitalization. Moreover, by offering more products the
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manufacturer is able to charge higher prices and increase revenues even though volume per
~ product declines. This decline in ;elume further reduces batch sizes.

Quality improvements or reduction in machine malfunctions that generate defective
output also lead to greater product variety since defect reduction reduces the amount of rework
that is needed. Rework increases wiih batch size and improving quality allows the manufacturer
to produce larger batches that ’are needed for wider prodnei ‘lines.‘The monopelist manufacturer is
supplied pans by an exiemel parts fabricati_on facility. Tlie mannfaeturer's preduct variety .
decision influences the demand for parts faced by the supplier threugh affecting either the volume
or the variety of parts demanded.

- The supplier, too, faces dis-economies of scope due to setup times in parts fabrication. I
study the supjplier’s incentives to invest in setup reduction, and silow thnt he will reduee setup
times only if pért variety doee not increase with nrodnct variety. In fact tile supplier strictly
prefers higher setup times if part variety increases as the manufacturer offers a wider pdrtfolio in
the product market. The costs associated with broader product lines have been the subject of
numerous studies. | | . - |

Limitation of the Study ¢

Some limitations that our research encountered must be included here. These limitations
also furnish new areas Wherein future research can be conducted. First, the research is restricted
to a certain company from which the data is extracted. Additional research may employ cross-
culture equivalencesi Second, this research Would employ data which is accumulated from

employees who find it difficult to discuss their views.

S
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APPENDIX A

QUESTIONNAIRE 2 (FOR EMPLOYEES)
‘What’is your opinion of the waste produced by operations in your company?
O = Very high amount of waste
0 High amount of waste -~ -
O  Acceptable amount of waste
O Low amount of waste
O Very little 'Wé'ste‘ '
What is your oéinion about the lead time at your place?
\D Very high amount of lead time
O High amount of lead time
O Acceptable amount of lead time-
O Low am;)unt of lead time
O Very little lead time
‘Do you fhink that lead time reduction will help you get more clients?
O Yes
0 No

'O Others (please Specify)

Do you think that waste reduction will help in minimizing production costs?
O Yes
O No

O  Others (please specify)
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~ Onascale of 1t0 5, (1 being the best and 5 being the worst) rate your organization in terms of:

Cost effectiveness

Employee satisfaction

Productivity maximization

Rate your satisfaction level with the following at your éompany on a scale of 1 to 5 (1 being the
most satisfied, 5 being the least satisfied) in terms of:

A Compensation

B Overall processes

C Overall Management

D Work environment

 Would you classify your company as:

Custofner—oriented Produét;b;ieﬁted

Slow to change ‘ fapidly adoptihg change ;
Technologically fit Technologically unfit

Constantly investing in improving processes -------------------- no investments in improvement

Please suggest three ways in which you think your organization can reduce waste

Please suggest three ways in which you think your organization can reduce lead time

Thank you for your time!
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APPENDIX B

QUESTIONNAIRE 1 (FOR MANAGERS)

The interviews will have open questions administered to employees and managements

and for the duration of 30 minutes each at their place of work for one week.

(A)  Interview Structure

The interviewer schedules will divide the interview in to an introduction which will
include the interview’s formality, highlight objectives of study, state the purpose of the interview,
give a guarantee on confidentiality of the information being given, start the interview and

3

conclude it and finally appreciate the Participant.
(B)  Typical Questions

The following questions are asked in the interview.
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Preamble

Good morning/ afternoon (depending with the time of th’e interview). I am a student
canyipg out study about an analysis of managing waste and decreasing lead time in a medium
manufacturing company. Information provided will be held in utmost confidential, thus, feel free
to answer the question posted. This interview will take utmost 25 minutes to conclude, and I will
highly’appreciate your vital spared time iﬁ answéring the’se simple qﬁesﬁ(}ns. The informz;tion

givén will not be tsed for other purposes apart from academic.

1. In your current role and responsibilities is there any work flow process that concerns you
directly?

......................................................................................................................................................

..................................................................................................................................................

3.  Was there any provided training to execute both the primary and secondary responsibilities
) ([0 (o) [ A O O P SO PPN

4. Was the training done locally; that is, within the organization or from external resource?

5. Please, mention the other workers or unit most regularly in contact with when performing their
duties?
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-------------------------------------------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------------------------------------

..........................................................................................................................................................

Thanks very much for participating in this research. I strongly believe that your vital information
will be significant in nianaging waste and decreasing lead time in a medium manufacturing

company. Once again thank you for your time and consideration
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