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ABSTRACT

Purpose: The purpose of this paper is aimed at developmeditvalidation of an instrument for factor analysis
implementation in cement industry of India. It pides consolidation of the quality literature by ntieying 11

performance measure factors of analysis.

Design/Methodology/Approach: The paper presents the case study approach ofntigreen manufacturing
strategies of cement companies and provides thastridl Environmental Impact Data Collection, Desig Control of
Manufacturing Systems and Integration-Product & Manturing system with questionnaire with employetep and

middle managers in fourteen cement factories.

Findings: It has been found that the fourteen factories umerstigation have low productivity and production
levels when compared with the design values. Tisene clear TPM strategy and it has been foundttieatack of training
and personal development is the main cause optbislem. In addition, employees are found not terto¢ivated because

of the lack of a management strategy and rewandtsire.

Research Limitations/Implications: Based on the findings, a new framework for GM hasrbdeveloped. A
broad range of survey and research was reviewedl,ainrevealed the methods to recognize the keluéntes for
development of green technology. The charactesigti@mined are firm size, the degree of capitahiity, the degree of
diversification, the timing of TQM implementatioand the maturity of the program. We find that serafirms do

significantly better than larger firms do.

Practical Implications: The current challenges have been identified amdpemative analysis is developed into a

model for the implementation of Green manufacturing

Originality/Value: The paper highlights limitations in some of themeat factories in relation to GM and
production strategies. The importance of adoptingadistic strategy and framework by managersssudised. The results
for size and capital-intensity validate the impoda of TQM practices for smaller firms and enviramts that are more
frequent intensive. Investing to achieve a broadeeper, and more mature TQM implementation (pbsbiptargeting an
independent TQM award) should also result in higrerefits from TQM implementation. These measueshe used to

assess the status of factor analysis, in ordenpdyifurther development.
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1. INTRODUCTION

The world consumption of cement is rising at anréasing rate creating significant levels of potiatiand
recently, there is a growing scepticism among comss about the validity of “green” product clainiefe J. Petricka
and Ann E. Echols, 2004). The issue with environtaedestruction has been one of the main probleotis social and
political in recent times and concerns about thetanability and the protection of the natural eariment have become
increasingly significant issues amongst regulatersjironmentalists and society in many countri€uistainability is a
significant issue, which has been discussed inntegears, and a large number of sustainability msp@xhibiting the
increased significance of sustainability issues andironmental management programs were organizeehsure the
implementation of the environment friendly concépt employees (Ibrahim Dincer and Sadik Dost, 199®)erefore,
companies can earn a green passport for a greatdeinthe use of such environmental managementipea presents
new needs of information for public organizatioasd they need information about their environmemtgiacts and the

results of the initiatives that are developed.

The environmental management becomes our everys daye and increasingly numerous people care #r th

=3

environment we live in and implementing an EMS a#ds corporations improve their performance and #ie purpose
of the 1SO 14001 standard is to guide environmeimgrovements worldwide through a systematic apgroso

environmental management and 1SO 14001 is a systeaguirement directed to changing business presessid
procedures (I. P. S. Ahuja and J. S. Khamba, (9008)is research defines the concept of environalemanagement
systems for the cement industry and in this stwayhave used TOPSIS method to recognize the miesttie€ criteria of
ISO 14001-based environmental management systen$) Bl ranking cement industries in Iran. This paperganized
as follows: Section 2 discusses the basics of imadtdity, ISO 14001 and its benefits and EMS sysein cement
industries, Section 3 discusses the important sscéactors of 1ISO 14001 implementation, Sectionistusses the

methodology, Section 6 discusses the study andd®eticoncludes the study.
Challenges for TQM Implementation with PerformanceMeasures in Indian Manufacturing Industry

As the organizations across the globe have fad#dcstthroat competition in the last three decadbs Indian
industry too could not escape the brunt of gloladian. Indian manufacturing industry has also wsseasl irrepressible
competition in the recent times, predominantly tu¢he entry of multinational companies in the wakdiberalization,
since early 1990’s (Juan Cagiao, (2011)). Owinggening up of the Indian economy from merely a latga economy,
the manufacturing industry has been faced with lughsk of competing with the best in the world. eTintense
competition has been witnessed in terms of lows;dstproved quality and products with high perfontg, competition
(M. Z. Soguta, (2009)). Moreover shorter lead timsisorter innovation times and reduced inventotiase led to
increasing demands on the organization’s prepassgr@aptability and versatility. Performance messguantitatively
tell us something important about our productsyises, and the processes that produce them. Tlees &ol to help us

understand, manage, and improve what our orgaairatio.

They provide us with the information necessary kenintelligent decisions about what we do. A periance

measure is composed of a number and a unit of meaBkie number gives us a magnitude (how much}taadnit gives
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the number a meaning (what) (M.B. Alia, (2011))rfBenance measures are always tied to a goal oobgective
(the target). Performance measures can be repeesieyntsingle dimensional units like hours, meteanoseconds, dollars,
number of reports, number of errors, number of CRRH{ied employees, length of time to design hadhy etc
(M.D. Singh, (2006)). They can show the variatiomiprocess or deviation from design specificati@nsgle-dimensional
units of measure usually represent very basic amdidmental measures of some process or producte Mften,
multidimensional units of measure are used. Measexpressed these performances as ratios of twwar fundamental
units. These may be units like miles per gallopdeormance measure of fuel economy), number aflants per million
hours worked (a performance measure of the compaaiety program), or number of on-time vendoneeiés per total
number of vendor deliveries (Nimawat Dheeraj ananav Vishal, (2012)). Performance measures expiebss very
usually convey more information than the single-gisional or single-unit performance measures. Igeaérformance
measures should be expressed in units of measairare the most meaningful to those who must useaike decisions

based on those measures.

The rest of the paper is organized as follows: iaf beview of researches related to the proposelnique is
presented in section 2. Section 3 describes proposgthod for ANN based leak detection in pipelifiée detailed

experimental results and discussions are giverdtian 4. The conclusions are summed up in seétion
Related Work

Though a plenty of related works are availableha lkiterature, a concise number of works are regtbyjust

below.

M.D. Singh et al. [21] have proposed Knowledge management (KM) sl strategies and processes of
identifying, capturing, and leveraging knowledgeetthance competitiveness. In this proposed methulyledge-based
organizations was distinguished from the organireti of the last millennium by its emphasis on naiig and
controlling the organization by shared knowledgeviel from internal and external data sources. @hjective of this
paper is to understand the KM practices in Indiamuafiacturing organisations, which are going throaghajor transition
in this area. In this approach was reported theirfigs of a postal survey carried out to accessntipact of KM practices
in Indian manufacturing industries. Data were atfld and analysed for 71 industries under thisgcate Aleksander
Janeset al. [23] have explored and clarified the cause andceffelations between key performance indicatorBl$K

which significantly contribute to the benefits bétbusiness processes exploitation.

In this proposed method, they developed a singlaton microeconomic error correction model (ECMiwvthe

Engle and Granger two-step method. With the ECMraggh, the performed method application on the Kdtid
estimated short- and long-term effects between th&hey was recognized that the total turnover bb@en increased, by
increased maritime throughput. In this researcllystsample size and quality of the data that wesralable and the
guantitative analysis in the four perspectives tad Kaplan and Norton’s balanced scorecard (BSCgyTpresented
guantitative approach was useful in combinatiomhwitqualitative approach, which was a common pradti determining
the causal relations resulting in the strategic wfaBSC. Simulations of the developed model aresinbs on all levels of
management, by combining the KPIs, and consecytagduire new knowledge about their relations. Su&imar et al.
[23] have proposed a method to discuss and andhesesntrepreneurial process in Indian seed busiardsfactors

affecting entrepreneurship in this sector. In phisposed work, they were described descriptiveraladional data-analytic
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methods were adopted such as frequency distributimss tabulation, and correlation analysis. Thegdy findings have
implications for policy makers as well as for presfive entrepreneurs. They proposed original afhdevibaded in the
sense that this provides the practical implicatimnsinderstanding the entrepreneurial processviera critical segment of
the agriculture sector. I.P.S. Ahwgaal. [24] have evaluate the challenges before Indianufeturing organizations for
adapting to proactive total productive maintenafideM) initiatives. They introduced Indian manufaotg organizations
to formulate the Performance measures and enatdemsvercoming obstacles to successful TPM impldation with
regard to its preparedness to face global challengiee study highlights the difficulties faced mdian manufacturing
organizations in their attempt to implement TPMiatives in order to improve organizational effiodg. In this proposed
method, they implemented TPM was by no means ay @a&, which is heavily burdened by organizatiomailtural,
behavioural, technological, operational, financehd departmental barriers. They need to studws#sthe need for
improving the synergy between the maintenance iomand other organizational quality improvemeritiatives in the
organizations, to establish maintenance as a campestrategy for meeting the challenges of a higtompetitive
environment. Ayoob Ahmed Wadt al. [25] have presented economic context of liberéibraand globalization, Indian
organizations face many challenges. The Indiannsoé industry has been recognized globally forcampetitiveness
built upon quality attributes such as timelinesd egliability of delivery. In this proposed methdHey studded carried out
in one of the leading software organizations inidnidivolved in developing a range of applicatioritware for banks,
insurance companies, and financial houses.

The case study work involved a survey identifyihg Performance measures for TQM, and identifying tiee
company adopts various principles and techniquegiafity management. Darshak A. Dediadl. [26] have purposed the
results from an empirical investigation of Six Skmstatus in Indian industry, especially to highligherformance
Measures (PMs) of Six Sigma implementation in aettgying economy like India. In this proposed wdHey was studied
based on survey questionnaire suitable for Indratustries. In this proposed method, they was pealigalue to
academics, researchers and practitioners of Sixn&i@py way of providing insight into the PMs for SBigma
implementation, especially in Indian industries.rigtaver, a detailed impact of different PMs of SigrBa implementation
in Indian industry by means of semi-structured rivitavs could not be executed due to above conssraitarjeev K.
Khannaet al. [27] have reviewed Performance measures (PMsdtaf guality management (TQM) to rank these in the
Indian manufacturing industry. In this proposed moet for PMs, Technique for Order Preference by @ity to Ideal
Solution (TOPSIS) was used. The data were collectsidg questionnaires as the research instrumemtprocess
management, top management leadership and cusfoousr are the top three factors for implementatb QM in the
manufacturing industry in India. Quality citizenghs a relatively low-ranked factor. In this propdswork, they used of
TOPSIS approach to rank the PMs of TQM.
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Table 1: List of PMs as Recommended by Various Autbrs for Total Quality Management
in Green Manufacturing for Indian Cement Industry

M.D. Singhet al. [21] X X X X X

Aleksander Janes al. [22] X X X X X X X
Sushil Kumaret al. [23] X X X X X X
I.P.S. Ahujaet al. [24] X | X | X X X X X X
Ayoob Ahmed Waliet al. [25] X X X X X X X
Darshak A. Desait al. [26] X X X X X
Harjeev K. Khann&t al. [26] X X X X X X X X

Table 2: List of Items as Performance Measures Thanhfluence TQM Implementation

Quality of products; Quality of process; Qualityitave improvement; The quality
of relationships with suppliers; The quality ofagbnships with customers;
Material controlled in such a fashion so as to pr¢ymixing and to ensure
traceability throughout production/processing.

Techno-economic feasibility/ variability; Easy asséo finance; Low emitting
raw materials; Environmental compliance; Packagyith recycled content.

The reputation of organization; Increasing thetteusong the cluster members;
Strengthening of the local industry associationstGmer satisfaction; Market
Share; Brand Management; Expenditure on Markefixgenditure on
Advertising; Price- Earnings Ratio; Book Value rare with Market Share.

Quality Performance

Resource Conservation

Financial Performance

Specialization of labors; Specialization of supglienproved; Specialization of
Innovation Performance | service providers; Value creation due to proximitgprovement in adoption of
innovative technology.

Direct maintenance cost/Added value; Direct maiatee cost/Replacement
value; Cost of maintenance personnel/Direct maanea cost; Cost of
subcontracting/Direct maintenance cost; Cost ofesparts and current
maintenance items/Direct maintenance cost.

Cost Performance

Better adaptability to changing environmental ragohs and legislation;
Reduced environmental liabilities; Benchmarkingyofen processes establishes;
Better Image (Green image) of company, Waste &utioth minimization;
Reduced resource needs; GM leads to safer andeclésctories, worker
protection; Portray as green manufacturers.

Green Regulations /
Standardization

GM led to higher productivity, profitability, coshvings and competitiveness;
More sales, higher margin, better resource utibratwaste minimization,
ultimately reduces operating cost, Green desigmargd product quality at
lower cost, better public image, and higher proiitgt

Enhanced Productivity
and Competitive
Advantage
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Table 2: Contd.,
Employees are kept up-to-date on organizationadghs This organization pay
Employee Satisfaction well compared to other organizations. The bengfitskage this organization
Performance offers. The co-operation those outside departméfasiagement is supportive of
its employees.
Customer Satisfaction Studies; Techniques for MéagCustomer Satisfaction
Award for Customer Satisfaction.
Technology Strategy; Import or In-House Developmé&n& D Expenditure;
Number of Production Plants; Product Differentiat{brands); Grades of
Ordinary Portland Cement Produced.
Financial and environmental performances; Reduiceah¢ial and environmenta
liabilities; GM opens new sources of revenue thioomarket opportunities;
Process modification and Innovation instituted dxetontrols on GM operating
conditions.

1°2)

Customer Satisfaction

Technology and
Environmental Indicators

New Sources of Revenue

4. RESEARCH OBJECTIVES AND METHODOLOGY

The basic objective of this study was to analyse therformance measures (PM) of factor analysis
implementation in Indian cement industries. Theeobiye was to carry out exploratory empirical irtigetion of a cross
sectional study of PMs of factor analysis impleraéinh for different sizes and sectors of Indian eamindustries
(P. Van den Heede, (2012)). To make the study esthay entire spectrum of Indian cement industwese considered as
population for the study. The study was not designst to look at different issues of existing nuth but also find out
the importance of existing method'’s review pradideather than considering researcher alone, titly stimed to survey
outcome of correction and regression analysis éonent industry (P. Duxson, (2007)). The PMs usetthigstudy were
derived from existing literature review of Total &ty Management and factor and recreation analysithis paper, we

are presenting the list of 11-major PMs Factor wlighir sub elements as generated from the litexaiwiew.

In this section, we discuss about the proposedwaRid model building a new rule based on a beliefctire and
for inference in the rule based system green matwiag. The methodology is referred to as a preddM model using

the evidential reasoning approach.

Finally, the issue of how the gains from TQM vagyftsm characteristics has not yet been extensiesiylored
in the literature. Our research makes an inititdréto explore this issue. Section 2 developshireotheses examined in
this paper. Section 3 describes sample selectidrissnes related to methodology. Section 4 desciiiee main empirical

results and various sensitivity analyses. The fsegtion summarizes the paper.
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Literature review

Idemtification of Pz Itemiz of quality managemient
relared to lodian cemenr Industry

Initial selection of measw erment iterns

Pre-testing of instrument (pil ot study)

Finalization of the measirement items were
done on thebackdrop of Step 4.

Diata Collection

Delete iterns that will irapooae
imbernal comEistency

Check for internal consistency

(ie, for reliabilite)

Tinop tha ikms the toommlaked
) izl withrmem fanote sk
Check for item to scale e T s

Cheeck for validity of scale

Measurement instnument

Data Source

The data has been collected from both primary asxbrsdary sources. The primary source consists of a
guestionnaire survey 450 structured questionndiaesdistributed to the respondents throughout thddwfor gathering
needed data. The questionnaire is included questmaddress the stated research objectives (Pdtr&esky, (2009)).

All the questions have designed in such a way tthatresponses generated on the crucial issueshwahécdirectly and
indirectly focused on the research goals. This ti@l@s in making projections in this research itigasion in cement

industry. The secondary source is also includedrsng and searching of related past works in ganmn and electronic
form on websites.

Sampling Data Procedure

In the present research, a sample size of 500eftetl from all over India) was chosen for the fisafvey.
However data collection through questionnaire methas several advantages but it also have so maaghwéntages like
Low rate of return of the duly filled in questiorires; bias due to no-response is often indetermjriatan be used only
when respondents are educated and cooperatinggdrtieol over questionnaire may be lost once iteistsThere is also
the possibility of ambiguous replies or omissionrgplies altogether to certain questions; integiret of omissions is
difficult and last but not least this method islik to be the slowest of all (Paul S Phillips, (2)0To overcome all above

difficulties following care has been taken to emesgood response. The questionnaire was mailed alditgprepaid
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envelop in order to facilitate quick reply. Clogeefids and associates were identified in each ané€athe questionnaire
was explained to them Shonali Pachauri, (2002) ii&mar and Jabir Ali, (2010). They were entrustedh the
responsibility to answer the queries of the respatgland to do follow up. To start with, the rateaturn of the complete
guestionnaire was very fast, but when the ratela fslowed down, reminders were sent to them forearly reply
(R. Rehan, (2007)). Telephone calls and e-mail \aése made besides personal contacts with the izegam. The hectic
efforts and the support of the friends and insgtgujenerated a good response representing 48%msespaie, which was

quite encouraging.
Reliability of Experiential Process

In this section, we have to analysis the responttequiestionnaire were organized, fed into a végiabmputer
data and analysed for internal consistency analy$is data was analysed using IBM SPSS Software.fdttor analysis
of a questionnaire determines its ability to yielshsistent results. Reliability was operationalirgernal consistency,
which is the degree of inter correlation among itken which comprise a scale. Internal consisteray loe established
using a reliability coefficient such as Cronbachlpha. Alpha is the average of the correlation facieht of each item
with each other item. The Cronbach’s alpha of qosetire with 81 attributes/items was found to b@9@, implies that
the questionnaire is reliable. Also the reliabilifyindividual scales was tested found to be vafi&92 to 0.895. Since the
reliability coefficients of all the individual sad are above 0.7 considered adequate, all theapedkiscales indicated

acceptable reliability

Table 3
Factor : Avergge Variance
No. Factors Based on Survey Result | Cronbach’s A KMO Explained by Tht_ase
Factors (Cumulative)
Fac-1 Quality Performance .920 .670 4.856609375
Fac-2 Resource Conservation .892 .696 5.606968254
Fac-3 Financial Performance .962 77 5.95421875
Fac-4 Innovation Performance .892 .658 6.022328125
Fac-5 Cost Performance .959 .661 4.68928125
Fac-6 Green Regulations /Standardization .890 .500 4.721359375
Fac-7 Enhanc_eq Productivity and 886 652 6.525
Competitive Advantage
Fac-8 Employee Satisfaction Performance 921 .558 1893125
Fac-9 Customer Satisfaction .993 .649 4.78859375
Fac-10 | Iechnology and Environmental 911 751 4.8841875
Indicators
Fac-11 | New Sources of Revenue 972 500 5.725984375

The collected data was analyzed (using SPSS 1&Wase) by following factor analysis procedure aggested
by [28]. Factor Analysis is a general name denotinglass of procedure primarily used for data rédncand
summarization. In research survey, there may laege Inumber of variables, most of them are comdland which must
be reduced to a manageable level and interpret@hkefirst step, prior to running the factor anayshe Kaiser-Meyer-
Olkin (KMO) measure of sampling adequacy and thetl&#s test of sphericity were conducted. The KM@lue was
found to be 0.787 (Table 5) which is sufficienthrde (>0.5), which indicated sample adequacy fotofaanalysis, and
supporting the appropriateness of using factoryaigmto explore the underlying attributes. The B#rs test of sphericity
was highly significant (p < 0.000) significance walof Bartlett’s test is 0.000, rejecting the rtupothesis that the 91
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important attributes are uncorrelated in the padpata
Communalities

The communalities of the data is reported gre&i@n 0.6 for all the items of the scale. Communattigrred to
as the percentage of total variance explained kycthmmon factors. Communalities represent the ptigmoof the
variance in the original variables that is accodrite by the factor solution (Rene van Berkel, (Q0The factor solution
should explain at least half of each original Valess variance, so the communality value for eaahable should be 0.60
or higher (R H Williams, (1987)). This term may inéerpreted as a measure of ‘uniqueness’. A lowrnomalities figure
indicates that the variable is statistically indeghent and cannot be combined with other varialbffesur instrument the
communalities value is more the 0.70 (Table 6). déerwe can conclude that all the initial items cielé which are

responsible for TQM in technical education are dejgat with each other and focusing on common issue.

Table 4: Communalities for PM

S. No. Attribute: Initial | Extraction
1. | Extent to which the quality of products are imprdve 1.0000 .784
2. | Extent to which the quality of process are improved 1.0000 .784
3. | Quality culture improved 1.0000 .784
4. | Extent to which the quality of relationships witlppliers are improved 1.0000 778
5. | Extent to which the quality of relationships withstomers are improved 1.0000 .780

Material controlled in such a fashion so as to pr¢ymixing and to ensure
6. o . ' 1.0000 776

traceability throughout production/processing

Defective materials properly identified, segregdtedn acceptable material
7. . . ) e 1.0000 .782

and held in a controlled area pending disposition
8. | Inspection and test equipment periodically inspeteted calibrated 1.0000 792

The calibration system conform to the requiremeftglIL-STD-45662 or
9. 1SO 10012 1.0000 .786
10.| A system to assure traceability both to receiviegprds and usage records 1.0000 .791
11.] Techno-economic feasibility/ variability 1.0000 38
12.| Easy access to finance 1.0000 .786
13.| Use of low emitting raw materials 1.0000 .785
14.| Environmental compliance 1.0000 .786
15.| Packaging with recycled content 1.0000 .783
16.| Extent to which the reputation of organizationnda&nced 1.000Q T77
17.| Increasing the trust among the cluster members 00.00 .785
18.| Strengthening of the local industry association 00® .780
19.| Customer satisfaction improved 1.0000 .782
20.| Market Share 1.0000 778
21.| Department for Brand Management 1.0000 779
22.| Number of Dealers/ Stockist 1.0000 .780
23.| Expenditure on Marketing 1.0000 .784
24.| Expenditure on Advertising 1.0000 773
25.| Earnings per Share 1.0000 .780
26.| Price- Earnings Ratio 1.0000 776
27.| Book Value per Share 1.0000 .783
28.| Market Share 1.0000 .782
29.| Specialization of labors enhanced 1.0000 .783
30.| Specialization of suppliers improved 1.0000 .785
31.| Specialization of service providers improved 1.0000 .783
32.| Value creation due to proximity 1.0000 .780
33.| Improvement in adoption of innovative technology 0ano .780
34.| Improvement in capacity utilization of industries .0000 T77
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35.| Direct maintenance cost/Added value of production .00Q0 .787
36.| Direct maintenance cost/Replacement value of assets 1.0000 .781
37.| Cost of maintenance personnel/Direct maintenanse co 1.0000 .786
38.| Cost of subcontracting/Direct maintenance cost aoop .783
39.| Cost of spare parts and current maintenance itenestOnaintenance cost 1.0000 .787
40.| Better adaptability to changing environmental ratjohs and legislation 1.0000 .781
41.| Reduced environmental liabilities 1.0000 .781
42.| Benchmarking of green processes establishes stiftarcomparisons 1.0000 .781
43.| Better Image (Green image) of company , green d@gtaon culture 1.0000 778
44.| Competition amongst companies to portray as gresmufacturers 1.000( 787
45.| Waste & pollution minimization 1.0000 .790
46.| Reduced resource needs 1.0000 .790
47 GM leads to safer and cleaner factories, worketagtion, reduced future 1.0000 782
costs for disposal
48.| Competition amongst companies to portray as gresmufacturers 1.000( .786
49.| GM led to higher productivity, profitability, costivings and competitiveness  1.0000 .786
More sales, higher margin, better resource utitiratwaste minimization,
50. . : ! L 1.0000 .785
ultimately reduces operating cost, enhances pfofitoductivity
51.| Better perception about GM product 1.0000 .786
50 Green design imprp\{ed product quality at lower costter public image, 1.0000 790
and higher productivity
53.| GM comes to be more responsible and a more priditay to do business 1.0000 .787
Efficient use of financial resources, technologkabwledge, and operations
54| . . o 1.0000 .786
to implement GM practices led to competitive adaget
GM provides management an opportunity to diffesetthemselves from
55. . . " 1.0000 .781
their peers and enhance their competitive advantage
56.| Frank and two-way communication between manageamthemployees 1.0000 .785
57.| Legal, ethical, and societal responsibilities sokiéy communities 1.0000 .781
58.| Finalization of strategies using comparative beretking 1.0000 791
59.| Long term goal setting on the basis of currentgrenbince 1.0000 .784
60.| Providing technical guidance to suppliers 1.0000 81.7
61.| Supplier selection based on quality 1.0000 .784
62.| Supply chain greening & optimization 1.0000 773
63.| Reverse Logistic program reduces the consumptiairgiin material 1.0000 .782
64.| Overall, information in this organization is comnizated well. 1.0000 .783
65.| This organization listens to the ideas/opinions #mployees contribute. 1.0000 787
66. Errggtli(():)éees are kept up-to-date on organizationat@ésin policy or 1.0000 791
67.| This organization pays well compared to other ogions. 1.0000 .789
68.| | am satisfied with the benefits package this oizgtion offers. 1.0000 .783
69.| | feel secure about my continued employment atdhianization. 1.0000Q .782
70.| | believe my career aspirations can be achievédisibrganization. 1.000( .786
71.| | feel recognized for the contribution | make tgstbrganization. 1.000(¢ .781
72.| | get the co-operation | need from those outsidedepyartment. 1.000( 779
73.| Management is supportive of its employees. 1.0000 781.
74.| Employee performance evaluations are fair and apjate 1.0000 .782
75.| Opportunities for Growth 1.0000 .783
76. The envir(_)nment in this organization supports amet between work and 1.0000 781
personal life.
77.| The organization's policies for promotion and adeanent are always fair. 1.0000 T77
78.| Respect for Employees 1.0000 .786
79.| Customer Satisfaction Studies 1.0000 .780
80.| Techniques for Measuring Customer Satisfaction aoop .784
81.| Award for Customer Satisfaction 1.0000 787
82.| Technology Strategy: Import or In-House Development 1.0000 .787
83.| R & D Expenditure 1.0000 .780
84.| Number of Production Plants 1.0000 .784
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85.| Product Differentiation (brands) 1.0000 .786
86.| Grades of Ordinary Portland Cement Produced 1.0000 .784
87.| Positive effect on financial and environmental fpemances of firms 1.000( .784
88.| Reduced financial and environmental liabilities ano 776
89.| GM opens new sources of revenue through new magirtunities 1.0000 771
90. Proces_,s modifipgtion and Innovation instituted éretbntrols on GM 1.0000 777
operating conditions
91.| Re-creating product and process technology by usimgyvative thinking. 1.0000 T71

Interpretation of TQM Factors and its Representatian
To Measure PMs of Green Manufacturing, Following Man Factors Are Considered

In Factor 1, accounting for 4.856609375 of commariance, is named as ‘Quality Performance, whicoaots
for all those items that form unique resourcesaf@uality of products. Quality of process; Quatityture improvement;
The quality of relationships with suppliers; Theality of relationships with customers; Defective terals properly
identified, segregated from acceptable material baldl in a controlled area-pending disposition.pbwion and test
equipment periodically inspected. MIL-STD-45662180 10012; these resources create asymmetry afetatifiating
advantages with respect to other company.

The factor 2, ‘Resource Conservation’, accounts 5606968254 of common variance and includes such

elements as Techno-economic feasibility/ variahilEasy access to finance; Low emitting raw malerid is clearly
implicit that training centre and finishing reguleurriculum is not sufficient for cement industiy bbe withstand in this
competitive environments but it is also requiregtoviding knowledge beyond the syllabus and trgjrétudents as per

the need of stakeholders.

In the factor 3, ‘Financial Performance’, explamif.95421875 of the common variance, signify anartgnt of
the reputation of organization; Increasing the ttrasiong the cluster members; Strengthening of tlval lindustry
association; Customer satisfaction; Price- EarniRgso; Book Value per Share with Market Share. Exyges in the firm

will always be willing to help customers; Materialssociated with the service will be visually apgipggin the firm.

In the factor 4, ‘Innovation Performance’, accongtifor 6.022328125 of the common variance has faadif
such items as Specialization of labors; Speciatimabf suppliers improved; Specialization of seevigroviders; Value

creation due to proximity; Improvement in adoptafrinnovative technology.

In the factor 5, ‘Cost Performance’, accounting4a388928125 of the common variance has loadingicii #ems
as direct maintenance cost/added value; Directteraamce cost/Replacement value; Cost of mainternaers@nnel/Direct
maintenance cost; Cost of subcontracting/Direct nteaiance cost; Cost of spare parts and current temance
items/Direct maintenance cost.

In the factor 6, ‘Green Regulations /Standardizatiaccounting for 4.721359375 of the common var@ahas
loading of such items as better adaptability tongfiag environmental regulations and legislationdied environmental
liabilities; Reduced resource needs; GM leads tiersand cleaner factories, worker protection. Rgrtas green
manufacturers. In present scenario for over aletigyment of any students the exposes to realrfi@ibg is very much

essential and it is only possible when they geparate training and able to solve their problems.
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Table 5: Items to Scale Loaded Under Different Factr

Factor

1 2

Factor

Factor
3

Factor
4

Factor
5

Factor

Factor

Quality Performance

4.8566093

75

Resource Conservatior]

5.606968254

Financial Performance

5.954218

5

17

Innovation Performance

6.022328]

25

Cost Performance

4.6892817

25

o (OB |WIN|F-

Green Regulations /
Standardization

4.7213593754

Enhanced Productivity
and Competitive
Advantage

6.525

Employee Satisfaction

5.1893125

Performance

4.7885937

5

Customer Satisfaction

4.884187

5

New Sources of
Revenue
Error! Not a valid link.

5.725984375

PM1

EM1 1
BEM2 | 0.895067361 1
PM3 | 0.248421451 | 0.200429823 1
BPM4 | 0177691564 | 0.066405797 | 0.528744654 1
PM5 | 0454272306 | 0.563759281 | 0.597051697 | 0.406980977 1
PM6 | 0.419136311 | 0376047378 | 0.604418896 | 0.481896036 | 0.518158737 1
PM7 | 0363075713 | 0.347054086 | 0.571242707 | 0.734261652 | 0.766080559 | 0.539156347 1
PM38 0.43960751 | 0.462034499 | 0.603538681 | 0.458039829 | 0.730512183 | 0.616855819 | 0.7079299 1
PM9 | 0435059538 | 0.443593556 | 0.620598229 | 0.577552698 | 0.819213754 | 0.609999201 | 0.890219898 | 0.767310057 1
PM10 | 0.451944431 | 0.496656268 | 0.600628765 | 0.504345127 | 0.788449588 | 0.695926144 | 0.827868064 | 0.766587397 | 0.91367524 1
EM11 | 0.456108906 | 0.52422268 | 0.555130289 | 0.429572529 | 0.784319943 | 0.631330356 | 0.817645471 | 0.730628389 | 0.903691522 | 0.960253412 1

PM 10 M1

In the factor 7, ‘Enhanced Productivity and Contpeati Advantage’, an accounting for 6.525 of the owon
variance has loading of such items as GM led tbérigoroductivity; profitability, cost savings andnapetitiveness; More
sales, higher margin, better resource utilizatiwaste minimization, ultimately reduces operatingtc@nhances profit
& productivity. Better perception about GM produtt; the term of long-term performance for GM, proguhave
competitive quality with good reliability, durahiifiand reusability, Ensures brand value enhancearghbetter regulatory

compliance.

In the factor 8, ‘Employee Satisfaction Performaneecounting for 5.1893125 of the common variahes
Employees are kept up-to-date on organizationah@bs This organization pays well compared to otiiganizations.
The benefits package this organization offers. Exymkent at this organization. The contribution tds tbhrganization.
The co-operation those outside departments; Manegerns supportive of its employees. Employee perforce
evaluations; Opportunities for Growth. In the facfh ‘Customer Satisfaction’, an accounting for 8839375 of the
common variance has mentation of new technolo@estomer Satisfaction Studies; Techniques for MéaguCustomer
Satisfaction; Award for Customer Satisfaction. Rgration in environmental initiatives, certificati programs, applying
product innovation, end of life (EOL), cradle-tadte and close loop approach for GM.
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In the factor 10, ‘Technology and Environmental itdiors’, an accounting for 4.8841875 of the common
variance has mentation of new technologies. TecgyoStrategy; Import or In-House Development; R &Kpenditure;
Number of Production Plants; Product Differentiatigbrands); Grades of Ordinary Portland Cement red.
Participation in environmental initiatives, certdition programs, applying product innovation, erfdlife (EOL),

cradle-to-cradle and close loop approach for GM.

In the factor 11, ‘New Sources of Revenue’, an aotiog for 5.725984375 of the common variance has
mentation of new technologies. Financial and emwitental performances; Reduced financial and enmiggmal
liabilities; GM opens new sources of revenue thioamarket opportunities; Process modification antbimtion instituted
better controls on GM operating conditions; Re-tngaproduct and process technology by using intiegahinking.
Participation in environmental initiatives, certdition programs, applying product innovation, erfdlife (EOL),

cradle-to-cradle and close loop approach for GM.
Detailed Item Analysis

In this paper, we have discussed the method taeteathe assignment of items to scales. The metbosiders
the correlation of each item with each scale. Sjpadly the item-score to scale score correlation ased to determine if

an item belongs to the scale as assigned. If andtges not correlate highly with any of the scailgs, eliminated.

Table 5: reports the correlation matrix for thevele scales. All items have correlations of 0.89%B®37
0.200429823, 0.528744654, 0.406980977, 0.51815813539156347, 0.7079299, 0.767310057, 0.9136752d an
0.960253412 with the nine scales in nine factoisceSscale 11 represents the average score obtoradall 91 items;
the high correlation between scale 11 and item raundi was expected. In addition, since item 91 sbvelatively
smaller correlations with the other scales it waisctuded that it had been assigned appropriatefcate 11. As seen in
Table 5, all items have high correlations with sigales to which they were assigned relative tothkr scales. Hence, it

was concluded that all items in this instrument hadn appropriately assigned to respective scales.
CONCLUSIONS

In this paper, a challenge has been made to exgteen process responsibility for initiating qualihanagement
in cement industry and planning for PM in cemerdusstry by evaluating percent analysis. With theyamisresult, we are
getting a model and result for cement organizatioeguirements to achieve quality management goalarious arms of
cement industrial. In this paper, an attempt hanbeade to explore PM responsible for initiatinglgy management in
green manufacturing and author have offered afsket M of quality management in green manufactubtig performing
factor analysis. The measure proposed were emiyricased and shown to be consistent and effeciie. recreation
coefficient (alpha) of the initial selected 91 i®measure 0.95, which is above 0.7 are consideasdaple also the
communality value for each variable is greater tBaB0 interpreted as Quality Performance, Reso@uaeservation,
Financial Performance, Innovation Performance, CBstformance, Green Regulations/Standardizatiorhaired
Productivity and Competitive Advantage, Employetissaction Performance, Customer Satisfaction aed/$ources of
Revenue a measure of uniqueness. Hence, the stsdiysrindicated that eleven scales, such as amadist important PM
to be explored to achieve excellence in green nzatufing. The proposed research instrument is éggeilo provide
momentum for further research aimed at gaining antomprehensive understanding of the quality edlassues and

implementation of TQM for achieving excellence iregn manufacturing. This research instrument/queséire will
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provide impetus for further research aimed at ggira more comprehensive understanding and betatt fer Indian
Cement Industry.

SUMMERY

This paper provides evidence on the relation betwhe financial performance for effective implenaitn of
TQM to characteristics such as firm size, the degrfecapital intensity, the degree of firm diveistion, the maturity of

the TQM implementation, and the timing of the TQMplementation.

The key managerial implications of these resulesthat many organizational characteristics affaet tenefits
from effective TQM implementations. Although not af these characteristics are controllable by rgens, managers
must set rational expectations for the degree okfiis from TQM based on their firm’s charactedsti The results for
size and capital-intensity validate the importan€¢eTQM practices for smaller firms and environmethiat are more
intensive. Investing to achieve a broader, deeprd more mature TQM implementation (possibly bygeéing an
independent TQM award) should also result in hidrerefits from TQM implementation. The results dtaticate that it
is never too late to invest in TQM. Finally, thesuts imply that the positive impact of TQM is wigeead across a
spectrum of firms with differing characteristicshére are a number of other avenues for future reilseft would be
interesting to study why some firms do better tlotimers would. For example, are the quality managemeactices
significantly different in firms that do better @ it that TQM is more useful for firms with cemacharacteristics?
Our results suggest that research on identifyirgtbpractices should at-tempt to control for ficimaracteristics. Future
research could also examine the impact of other &iharacteristics on the gains from TQM. In patticuit would be of

interest to see whether variables that proxy fonagarial incentives affect the gains from TQM.
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