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ABSTRACT

This research work is an empirical study that hasrbdone on the implementation of TQM tools anknigoies
in textile manufacturing firms and factors that eeonsidered to be critical to the adoption of T@ldIs and techniques.
The prime objective of the use of quality improvwaenb@ols and technique is to ensure the qualitg 6hal product to meet
the customer’s requirements. These tools helpdugcimg the costs, wastages, and delays in the ptamuprocess. This
research paper aims at studying the quality toatsl dechniques used by the textile manufacturingdirfollowed by
comparing the quality practices of two textile miawturing firms. Various barriers to the effectiimplementation of
TQM tools and techniques are finally studied. Trapgy concludes with an indicative model for effeetiTQM

implementation with several recommendations foepfinms with similar business performances.
KEYWORDS: Quality Tools, Quality Improvement Techniques, ileManufacturing, ISO 9000, ISO 14000
INTRODUCTION

Quality means the ability of a product or a sentizesatisfy customer needs and wants. When thisitieh is
met by the organization through management andhieweent of all the major internal and external stadders, it is
referred to Total Quality Management. It has becaimlenging for the organizations to become addptand flexible.
Every organization has its own tools and techniguesnanage quality. Various quality gurus have ldmvn the
foundation of quality management through basic iqu#bols which further were succeeded by the duathprovement

techniques. The basic tools of quality are(Bha®0
Cause and Effect Diagram:lt is a graphical representation of potential esusf problems.

Flow Chart: all the operations that are required to complatesk are visually represented through flow chdits.
helps to show the schematic drawing of the prot@saeasure or improve, potential weakness in tloeqss are made

visual and shows the picture of the process dwitld be.

Check Sheet: Purpose of using this tool for collecting and arigang measured or counted data and data
collected can be used as input data for other tyualols. Histogram: it is used to draw the shape of the distributiod an

thereby compare the specifications.
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Pareto Chart: Pareto analysis is a ranked comparison of a faetated to a quality problem. It is a prioritizati

tool.

Control Chart: the process variations are expressed visuallygirahe charts called as control charts. Benefits
of control chart tool are predicting process outafitrol and out of specification limit and distingh between a specific,

identifiable cause of variations.

Scatter Diagram: the extent of the relationship among the varialidegisually represented through a scatter

diagram.
Following are Enlisted the Various Techniques of Improvement in Quality Management:

Sixsigma: Six letters may be a disciplined, statistical-bastata-driven approach and continuous improvement
methodology to eliminate defects in product, metbodervice. Six letter populations’ representsarare that may be
alive of the distinction within the information satllected concerning the method. This methodolaggs the data-driven
review in limiting the mistakes and defects anchimithe method. In alternative words, the systery bema methodology

of operating quicker with fewer mistakes.

Lean Manufacturing: Lean manufacturing can be a methodology that fe&£usn reducing waste inside
production systems while increasing productivitysudlly, lean production, or just lean, integratedia technology
approach depends on the Toyota production systemmcBy production depends on many specific priegpkuch as

kaizen, or continuous improvement.

Just-in-Time: Just-in-time inventory systems can be a managesteategy that directly aligns the staple order
with the assembly program from the suppliers. Camgzause this inventory strategy to obtain goods tancut waste
because they require them for the assembly metlhith reduces inventory costs. This method requiresiucers to

accurately predict demand.

Kaizen: Kaizen is an approach to creating continuous imgmeent on the premise of this concept that liftle,
progress positive changes will bring nice improvatn&enerally, it's supported collaboration and ootment and stands

opposite to those approaches that use radical ameanrtd or top-down edits to realize change.

5S: Sort (Seiri): Seiri is sorting through all items @nlocation and removing all unnecessary items fthen

location.

Set In Order (Seiton): Seiton is putting all neaeegstems in the optimal place for fulfilling theunction in the

workplace.

Shine (Seiso): Seiso is sweeping or cleaning asgeitting the workplace, tools, and machinery oegular

basis.
Standardize (Seiketsu$eiketsu is to standardize the processes usedti@sider and clean the workplace.

Sustain/Self-discipline (Shitsuke)Shitsuke or sinsthe developed processes by self-discipline ef workers.

Also translates as "do without being told".
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QFD: Quality Function Deployment (QFD) product requirensetranslate into user requirements and requests.
The aim of QFD is to create a product that does#me to the customer, instead of distributingptfeeluct that is already

emphasizing the product that the customer wants.

FMEA: This is also called potential failure mode and efffenalysis; Failure Mode, Effect and Critical Aysb
(FMECA) Failure, failure mode and impact analy$MEA) in the 1940s is a step-by-step approacheh#macteristic all
attainable failures during a style, a manufactudng@ssembly process., Or a product or serviceishégsnormal process

analysis tool.

TPM: Total Productive Maintenance (TPM) equipment isspproach to maintenance, which aims to achieve an
ideal production process by increasing productjwifficiency, and security. Three targets of TPM aero unplanned

failures, zero product defects, and zero accidents.

Poka-Yoke: Poka-Yoke could be a Japanese word sense "fauwlfipgd or "inadvertent error prevention”. The
main word in the second translation, which is of&dyandoned, is "unknowingly". There is no Poka-Yekéuition that
deliberately delivers an operator's subversion.okaPYoke is a mechanism in any process that helpsvice operator to
avoid (yoke) mistakes (poka). Its aim is to elim@aroduct defects by preventing human errors, @wipg or attracting

attention to human errors.

TQM: Total quality management is defined as a custammented process and its purpose is to continually
improve business operations. This ensures thatlalled tasks (especially the work of employees)tawards the general
goals of improving the quality of the product oe thuality of the service, as well as increasingdpobtion process or the

rendering process of the services.

Process ManagementA process is a naturally occurring or designed sage of changes of properties or
attributes of an object or system. The processoggbris a management strategy. When managersprseess approach,
it means that they manage all the aspects of theepses that make up their organization, the ictierabetween these

processes, and the inputs and outputs that glge fhcesses together.

Quality tools and techniques are the fundamentaipoments of total quality management. With propss af
these tools and techniques organizations couldydesieir products and processes, identify and squdity problems
leading to better customer value and operationafopaance. Along with these tools, organizationsoahave also
understood the significance of quality standards lausiness excellence models that help developimggdity product to
satisfy the global requirement. ISO 9000 and 1S@0l4re such standards that help the organizaticsatisfy global
standards in the product and processes.ISO 908dsies of international quality standards whietves as a guidance to
suppliers and purchasers about the minimum reqeinésnof a quality system. 1ISO 14000 concerns wityirenmental

management that refer to the steps an organizatist take to minimize the harmful effects on theiemment.
LITERATURE REVIEW

A literature review was done to identify and stullg quality practices prevalent in the textile igtly in India
and outside.

This paper (Khalid, Irshad, & Mahmood , 2011)aimad studying the implementation of TQM in textile
manufacturing Industry and further studying thetdex that are critical to the adoption of TQM Hetindustry. The
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success factors for the implementation of TQM wieientified as selective training, having a continsiomprovement

system, teamwork development, effective and sirfialmework for implementation and systematic appioac

Total Quality Management has broadly adopted byynfams. At first, TQM was developed in Japan; iasv
originated from the work of the quality gurus, Jur®eming, Crosby, Feigenbaum, and Ishikawa antherrise of the
manufacturing industry of Japan in the world. TQMplementation in the organization helps from margysvfor
improvement of the total organization quality aneffprmance, and novel standard in management. T@M deen

analyzed in respect to manufacturing firm andises/firm(Santosh Subhashchandra Dubey, feb 2017).

Adnan Kalkan, OzlemCetinkayaBozkurt, 2013 elabatdte framework required for successful impleméniat
of TQM tool and techniques as Strategic Planningmiin Resource Analysis, Total Quality Managemenist@ner
Relationship Management, Outsourcing, Financiallysia for firm owners, Politics, Economics, Sociaid Technology
Analysis, Financial Analysis for the competitorsndvation for the new product, Value chain analy€iemmunication,
Teamwork and Supply Chain Management. These facoesa study to understand the implementation fostter

improvement in the organization.

A case study (Joshi, 2001)on Environmental managemsgstems for textile industry aimed at describihg
series of ISO 14000 as an effective tool for envinent systems applied to the textile industrie fiésults revealed that
ISO 14001 was a success at the studied organizdthmn study concluded that ISO 14000 implementatimvided an
effective framework for developing environmentatiefidly products and services thereby improving iremmental

performance and reducing costs.

The textile industry is recognizing the need tontifg and implement waste minimization and resoureovery
and reuse measures (Roy, 2011). Operational alteesaand advanced water treatment technologies baiag
implemented for water pollution management. Thee rof the environmental management system is thgsrbieg
proficient. 1ISO 14000 has gained wide acceptanceldwide that has alarmed the developing nationsntude
environmental components in the code of conducintike their suppliers more accountable from an enwiental

perspective.

RESEARCH METHODOLOGY

Objectives

The main objective of this study is to examine hdifferent manufacturing companies make use of seven

different total quality management tools to deligehigh-quality product. The specific objectives eonsidered:
e To understand the various TQM tools used in théléemanufacturing firms in Nagpur region.
e To compare the implementation of TQM tools and mémphes by thetextile manufacturing firms.

Research Design Including Sample Design

The study adopted an empirical cross-sectionabde&ioth qualitative and quantitative were deployedddress
the research objectives. The qualitative researa$ eonducted to understand the problem in invermmaipagement by
conducting a structured interview. The quantitatigsearch design includes survey research and catiygaresearch.

This data would help to address the research ttettige industries.
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This study is conducted in two textile manufactgrfirms.
Data Collection

This study utilized primary data. Data was obtaineing questionnaires developed by the researdies.
guestionnaire contains questions and statemenésl lmasthe research objectives. The questions vireretwred in such a

way that they are easy to administer and analyzeeisas aided the researcher to obtain in-degpaeses on the survey.

A questionnaire is divided into four sections: S&ttA deals with general information of respondesusl the
organization; Section B addresses the implementeeniory tools and techniques; Section C deals ti¢ghimpact of
inventory tools and techniques on firm performaand Section D deals with the advance technologyuress used by
the firm. The target respondents were operatiorysement, and inventory or store managers oradingr person who

may have the equivalent position. This was followgdnterviewing the respondent from the firm.

DATA ANALYSIS/PRESENT WORK

Experience of using Quality Tools:

Table 1
Quality Tools Company X | Company Y

Cause and effect diagran Yes Yes

Check sheet Yes Yes

Control Chart Yes Yes

Histogram No No

Pareto chart No No

Scatter diagram No No

Stratification No No

Quality Improvement Techniques used by the Company:
Table 2
Quality Improvement Techniques | Company X | Company Y

ISO 9000 Yes Yes
ISO 14000 Yes No
Six sigma No No
Lean manufacturing No No
Just-In-Time Yes Yes
Kaizen No No
5S No Yes
Quality function deployment (QFD) No No
FMEA No No
Total productive maintenance (TPM No No
Poka-Yoke No No
Total quality management (TQM) Yes Yes

COMPARATIVE ANALYSIS OF TQM TOOLS AND TECHNIQUES BE TWEEN COMPANY X AND

COMPANY Y:

Comparison of the Level of Agreement with Statemetabout Quality Improvement

In this analysis both Company X and Company Y &% &gree with the statement leaders are recetiveetv

ideas for improving company programs, servicesartdomes for quality improvement.
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Company X is 100% agree while Company Y is 60% egvih the statement director and/or the management
team works together for common goals for qualitpriavement. Company X is 100% agree while Compang 80%

agree with the statement staff consults with oralear to solve problems for quality improvement.

Comparative analysis of quality improvement
initiatives by the companies

B CompanyyY B CompanyXx

The guality of many productsis routinely monitored. g

Customer satisfaction information is routinely used. 20

There is an established process foridentifying b0
priorities for quality improvement )0

Staff members are routinely asked to contribute to an
decisions &0

Staff consult with one another to solve problems. 80

The director and/or the management team works &0
togetherfor common goals. )0

Leaders are receptive to new ideas forimproving a0
company programs, services, and outcomes. &0

Figure 1: Statements of Quality Improvements of Company X and Company Y

Company X is 60% agree while Company Y is 40% agrigle the statement staff members are routinelydsh
contribute to decisions for quality improvement.

Both Company X and Company Y are 100% agree with statement there is an established process for

identifying priorities for quality improvement.

Company X is 80% while Company Y is 100% agree wfith statement customer satisfaction information is
routinely used for quality improvement.

Both Company X and Company Y are 100% agree with dtatement the quality of products is routinely

monitored for quality improvement.

The overall average of the level of agreement \ligh statement which is shown in the graph aboutitgua
improvement in Company X is 88.57%, and in Compény 80%.

Comparison of Benefits of using Quality ImprovemenfTechniques in Operation Performance

In this analysis Company X and company Y 100% henddy improving product quality using quality
improvement techniques in operations performan€@84benefits taken by Company X is customer satisfacimproved
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quality of product and increase in production wHilg0% benefit achieved by Company Y is improvedliuaf the

product.
Comparative analysis of benefits of Quality
improvement Techniques
B Company¥ ® CompanyX

Increase financial performance EH

Cost reduction EH

Defectreduction B0 80

Less rework EB
Increase in production 80 00

IMProved QUAITY T
Customer Satisfaction 80 1]

Figure 2: Benefits of using Quality Improvement Tebniques in Company X and Company Y

On the other hand, again 100% of benefits achiéye@ompany X are cost reduction and increase ttan€ial

performance of the company.

Where 100% of benefits achieved by Company Y astocner satisfaction, increase in production ofgtaduct,

defect reduction, cost reduction and increase @izuperformance of the company.

In Company X and Company Y, less rework is alsocwhs 60% beneficial when both companies use gualit

improvement techniques in operation performance.

The overall average of benefits of using qualitpiovement techniques on operation performance affamy X
is 82.85%, and Company Y is 80%.

Barriers in Company X and Company Y while using Qudity Improvement Techniques

In Company X, main barriers which affects 60% oreration performance while using quality improvement
techniques are lack of empowerment and accourttabilidrive improvements, lack of desire to changémprove and
having the wrong perspective of quality as a stesrh initiative, wrong people in wrong position, t@amwork or no team

development, lack of motivation system, lack of@ation and training program and lack of communarati

In Company Y, main barriers which affect 80% on ragien performance while using quality improvement
techniques are lack of empowerment and accourtiabdlidrive improvements, lack of desire to changémprove, and
having the wrong perspective of quality as a sterh initiative. And barriers which affect 60% opevation performance
are lack of expert person, lack of communicati@tkl of strategic planning need to identify improesns, lack of
education and training program, lack of top manag@ntommitment, involvement, leadership and suppacdk of

motivation system, no team work or noteam develapime
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Barriersin the implementation of TQM tools and
Techniques
B CompayY B CompanyX
Havingthe wrong perspective of quality as a short... 60 50
Lack of desire to change or improve 60 50
Wrong people in wrong position - 60
Lack of understanding of IS0 9000 standards ig
Mo teamwork or noteam development Eg
Absence of well organisational structure %g
Lack of motivation system EB
Lack of human resources 20 40
Lack of top management... 20 o0
Lack of education and training program Eg
Lack of empowerment and accountability to drive ... 60 50
Lack of awareness 20 40
Lack of strategic planning neede to indentify... 20 60
Lack of Communication Eg
Lack of expert persons 40 o0

Figure 3: Comparisons of Barriers between Company Xand Company Y

The overall average of barriers while using quaithprovement techniques in Company X is 44%, aral th
average of Company Y is 56%.

CONCLUSIONS

Organizations always try to improve the varioushtegues and tools that are invented to meet custeme
expectations. Therefore, the definition of qualitiways develops. With the introduction of the caicef 'intense
competition and total quality', it appears that fines working according to the concept of accefgajuality standards

have no choice but to adopt ‘'zero defects' policy.

From the study, it was concluded that TQM tools texhniques were used in both firms and employese w
aware of TQM tools and techniques. There are samigasities in using quality practices in both fisnand there are some
differences also. Both companies consider someorfadmportant in the selection of raw materials pdigps. Firms
indicated the level of agreement with some statésnabout quality improvement. Benefits of using TQdbls and
techniques are customer satisfaction, improved ityuahcrease production, cost reduction and ineeelafinancial
performance of the organizations.
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And finally, in the result, it has been seen thathbcompanies use almost same TQM tools and tegbsitp
improve product quality. Tools Such as for cause effect diagram check sheet, control chart antrigges like ISO
9000, 1SO 14000, Just-in-time, TQM and process mament system.

RECOMMENDATIONS

Figure 4 shows the suggestive model which was deeel after comparing seven total quality tools and

techniques used in both manufacturing firms in Neigpgion.

150 5000

150 14000

Just-in-time

Process management system

Lack of communication
Lack of education and
training program

Lack of motivation system
Edtﬂdeﬂrétﬁlmm {}

Total Quality Management in Textile Firm

No team work or no team
development

Lack of empowerment Increasing awarsness Vendor Rating
and accountability to and reducing the okty
drive improvements barriers Quantity

Figure 4: TQM Model for Textile Manufacturing Firms

It was observed that out of seven basic qualitystoaly three tools such as for cause and effexgjrdim, check
sheet and control chart was used in both the fiAng with respective to quality improvement teehues, five techniques
such as I1ISO 9000, ISO 14000, Just-in-time, TQM pmmtess management system were prominently us€d90®0 is
defined as a set of international standards onitgualanagement and quality assurance developecklp dompanies
effectively document the quality system elementsdee to maintain an efficient quality system. Thes not specific to
any one industry and could be applied to orgaromatiof any size. ISO 14000 is defined as a seffigaternational
environmental management standards, guides, ahditaet reports. The standards specify requiremtntgstablishing
an environmental management policy, determiningrenmental impacts of products or services, plagr@nvironmental
objectives, implementing programs to meet objestiad conducting corrective action and managemesgw. Just in
time (JIT) is an inventory management method wheretaterials, goods, and labors were scheduled rigeaor be
replenished exactly when needed in the productimegss. Total quality management (TQM) describ@saaagement
approach to long-term success through customesfaetion. In a TQM effort, all members of an orgation participate

in improving processes, products, services, ancttiteire in which they workManufacturing process management is a
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collection of technologies and methods used tonédfiow products are to be manufactured. Vendargatas considered
as one of the important parameters because thdityuahraw material provided by vendors definea thuality of the
finished product. Hence vendor rating was an ingudractivity at their organizations. Three vendating criterion was

used by the organizations. Quality, quantity, aelivdry schedule were the major criteria for rgtihe vendors.

Benefits that were observed by using TQM tools t@otiniques by the firms were customer satisfaciimprove
quality of the product, and increase in productidefect reduction, cost reduction and increasenfirz performance of

the organization.

There were certain barriers to improve quality likkck of communication, lack of empowerment and
accountability to drive improvements, lack of edimaand training program, lack of motivation systevrong people in
the wrong position, lack of desire to change orriorp and having the wrong perspective of qualityaashort term
initiative.

To overcome the above barriers, there should be goommunication between top management and emgpyee
empowerment of employees, education and trainilogram should be conducted. An organization shoutivate the
employees to work properly and suitably by offerthgm better facilities and good salary. Peopletrbeson proper
position according to their education and expegehigher authority people and employees mustdesae to change the
methods and to improve quality. People in the amgdion should not have the wrong perspective dliguas a short

term initiative. Because quality is a long terntiative which helps to satisfy customer need.
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