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Abstract 

Indian manufacturing industries are facing a tough 

competition globally for survival &sustainability. Hence there 

is a need for identifying the challenges and developing a 

model for the implementation in manufacturing industries for 

their performance improvement. 

The purpose of this paper is to develop, analyse & validate a 

model for Quality, Productivity & Safety interrelationship to 

be implemented in manufacturing industries in India. Survey 

was done & researches were reviewed to recognise key 

parameters for development in context with manufacturing 

industries. 

After an exhaustive study, 6 Critical Success Factors were 

identified for analysis. This paper presents a case study 

approach applied to Indian Manufacturing Industries by using 

Questionnaire as the main tool for data collection from 

industries. Based on the analysis, a new framework has been 

developed. 

Keywords: Manufacturing industries, Critical Success 

Factors, CSFs, Quality, Productivity & Safety 

 

1. INTRODUCTION 

Industrialization plays an important role in the economic 

development of a developing nation like India. Indian 

manufacturing industries contribute a lot in growth & 

economic boom in the country. Manufacturing industries have 

contributed to 17% of our GDP. Sustainability is a major issue 

& is a matter of prime discussion in recent years. A large 

number of sustainability reports are presented to exhibit the 

increased significance of sustainability issues & TQM 

implementation in manufacturing firms. 

Possibilities to integrate Productivity & Safety are also of 

increasing topical interest now a days. This research has been 

undertaken, to know the current status of quality, productivity 

&safety tools and techniques being adopted by Indian 

Manufacturing Industry, to identify the critical success factors 

of quality, productivity & safety improvement in 

manufacturing industry and also capture the measures to be 

taken in the journey to excellence for Indian Manufacturing 

Industry. 

This paper is organized as follows: section 2 discusses 

challenges faced by Indian manufacturing Industries, section 3 

discusses related works for identification of CSFs, section 4 

discusses the methodology adopted, section 5 discusses the 

study and analysis done on data, section 6 discusses 

interpretation of CSFs & finally section 7 concludes the study. 

 

2. CHALLENGES FACED BY INDIAN 

 MANUFACTURING INDUSTRIES : 

Last three decades have been the years of cutthroat 

competition for all the organizations across the globe. The 

Indian industries too could not escape this phase of 

globalization. With the entry of multinational companies, 

Indian Manufacturing Industries are facing irrepressible 

competition. Manufacturing industries are contributing a lot 

towards the growth, development & increase in Indian 

economy. The intense competition has been witnessed in 

terms of low cost, improved quality & products with high 

performance, competition. Moreover, shorter lead times, 

shorter innovation times, & reduced inventories have led to 

increasing demands on the organization’s preparedness, 

adaptability & versatility.( Rene van Berkel, et.al. 2007) [17]. 

Some of the major weaknesses of Indian manufacturing 

industries are: poor responsiveness to changing market 

scenario, poor quality, low productivity, less emphasis on 

safety parameters, poor cost responsiveness of production 

systems, improper organization structure, low skill & 

knowledge of employees, low production automation, 

unsupportive working environment, non-promotion of safe 

practices, high labour rigidity.( P. Duxson et.al.2007) [13] 

The Indian manufacturing industries have to adopt cost 

effective manufacturing strategies to be competitive. While 

implementing TPM programs, The Indian manufacturing 

industries are facing challenges to understand business 

economics, reluctance to changing practices, worker’s 

unwillingness to the change.(Irene J. Petricka et.al.2004) [7]. 

It has been found that there is no clear TQM strategy & lack 

of training & personal development is the main problem 

faced. Also employees are not motivated because of lack of 

reward scheme & management strategy. Thus it is the need of 

hour that Indian manufacturing industries have to move 

forward by adopting the proactive processes & practices. 
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The present study critically examines the various factors 

which influence the operating & financial performance of 

manufacturing industries, taking Quality, Productivity & 

Safety together into account. In this scenario, this study is 

logical & relevant. 

 

3. WORK ALREADY DONE : 

A large number of related works are available in the literature; 

a concise number of works are reviewed & summarized 

below: 

Untawale S.P.et.al. (2004) [18]carried out his work on Indian 

manufacturing industries &has listed seven(7) Critical 

Success Factors for performance improvement. He has also 

developed a model for Quality and Productivity improvement 

in Indian Manufacturing Industries. Shrivastava S. et. 

al.(2014) [19]carried out his research on Indian cement 

industries & has Identified 9 (nine) Critical Success Factors 

consisting of 43 attributes for attaining Quality management 

goals. ManishaLandeet. al. [10]carried out her work for lean 

six sigma in Small and Medium enterprises and identified 17 

Critical Success Factors in her study for Indian industries. He 

carried out exploratory research & identified attributes for 

Critical Success Factors for Quality and Productivity 

improvement with TQM management approach. 

MinhajA.A. Rehman et.al. (2015)[12]carried out his studies 

on Automobile industries. He identified 12 critical success 

factors with 42 variables for Green Supply Chain 

Management in automobile industries in Maharashtra, India. 

Vinod S. Gorantiwar et.al. (2014)[21] carried out his research 

in sponge iron industries for Quality-Productivity 

management and identified 50 attributes of prime 

consideration. Amol Lokande(2014)[1] has carried out his 

studies on Indian industries with respect to remanufacturing 

industries. He identified 10 Critical Success Factors including 

74 variables for establishment of Remanufacturing Industry in 

India. 

M.D. Singh et.al. (2006) [11] have proposed Knowledge 

Management involves strategies & processes of identifying, 

capturing & leaveraging knowledge to enhance 

competitiveness. He collected data from 71 industries to 

access the impact KM practices in Indian manufacturing 

Industries. Aleksander Janeset. al.(2013) [3] have explored & 

clarified the cause & effect relations between key 

performance indicators which significantly contribute to the 

benefits of the business processes exploitation. 

Ahujaet.al.(2008) evaluated the challenges before Indian 

manufacturing organizations for adapting to proactive Total 

Preventive Maintenance initiatives. They formulated Critical 

success factors to overcome obstacles for implementation of 

TPM to face global challenge. In their proposed model they 

stated that the organizational, cultural, behavioral, 

technological, operational, financial, departmental barriers are 

the main obstacles for implementation. Ayoob Ahmed Wali 

et.al.(2000) [5]conducted their research on Indian Software 

industries & presented economic context of liberalization& 

globalization. The Indian software industry has been 

recognized globally for its competitiveness built upon Quality 

attributes such as timeliness& reliability of delivery. Their 

case study work identifies Critical Success Factors for TQM. 

Darshak Desai et.al (2012) [6]highlighted Critical Success 

Factors of six sigma implementation in Indian manufacturing 

industries. They carried exploratory research work with the 

help of questionnaire to study the impact of different CSFs of 

six sigma implementation in different sizes & sectors of 

Indian manufacturing industries. Harjeev K. 

Khannaet.al.(2011)[7]have reviewed critical success factors of 

Total Quality Management & ranked them for Indian 

Manufacturing Industries. Research instrument used was a 

systematic questionnaire. They concluded that process 

management, top management leadership, customer focus are 

the top three factors for implementation of TQM in Indian 

manufacturing industries. 

 

4. RESEARCH OBJECTIVES & METHODOLOGY 

The basic objective of this study is to analyze Critical Success 

Factors (CSFs) for Quality, Productivity & Safety 

interrelationship in Indian Manufacturing Industries. An 

exploratory empirical investigation of cross sectional study of 

CSFs for different sizes of industries was carried out. The 

CSFs used in this study were derived from existing literature 

review of different types of industries. Also an exhaustive 

study including number of surveys was carried out to 

determine various factors responsible for performance 

improvement in these industries. A total of 6 Critical Factors 

along with their sub elements have been generated from 

literature review & field survey, and after doing Exploratory 

Factor Analysis. 

Table 1. List of CSFs along with their variables that influence 

Quality, Productivity & Safety in Manufacturing Industries 

CSFs 

Identified 

Attributes 

 CSF Top 

Management 

Commitment 

Top management’s clarity of vision, 

mission, and Strategic direction, Ability to 

take responsibility for continuous 

improvement,  Adequate budgetary 

allocation, Recognition of constructive 

efforts of employees, providing good work 

environment, Well Defined organizational 

structure and governance system, 

Evaluating the change in business strategy 

required. 

 

CSF Human 

Resource 

Management 

Employee Involvement, Growth & 

Development , Generation and Recognition 

, Work-Life Balance, Proper Planning, 

Implementation and Procurement Policy, 

Performance Incentives to Employees as 

per their accountability for success or 

failure, Staff  Training and Awareness 

Programs for Performance, Motivation to 

the employees 
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CSF  

Organizational 

Culture 

The company make the best use of the 

employee skills to develop better products , 

Effective communication channels 

between departments in organization for 

better flow of information, Teamwork in 

the organization, Congenial (Friendly, 

Pleasant, Agreeable) Work environment, 

Customer’s expectation and feedback 

about product on regular basis, Promoting 

better housekeeping, spacious work-sites , 

safe work habits & use of personal 

protectors 

 

CSF 

Regulatory  

Practices 

Well Defined rules, regulations & 

operating procedures, Fulfillment of legal, 

ethical  & social responsibilities by 

organization, Favourable Govt, Safety 

Policies, Rules & Implementation of osha 

regulations,  Systematic design & 

management of process through  system 

standards, such as Quality systems ( ISO 

9000) , Environment System ( ISO 14000) 

, Occupational Health & Safety System ( 

ISO 18000),Proper  HAZOP  & Hazard 

Analysis system, Fair Compensation cost 

to employees 

 

CSF  Process 

Management  

Recognition of technological changes 

required, Regular review of the work 

produced for improvements needed, 

Comparison of performance data with 

goals at regular intervals, Tighter 

Adherence to work tables, Use of statistical 

process control charts & graphs to collect 

information, Safety inspections, Accident 

Investigations & Reporting, Using proper 

machines, tools and equipments and 

protectors, Implementation of employees 

suggestions regarding safety 

 

CSF Quality 

Management 

 Proper Quality auditing , activity 

assessment  at fixed time intervals, Quality 

Assurance, Participation in  Certification 

Programs,  Regular Measurement & 

monitoring Quality cost, Adoption of 

Quality control tools, Training programs 

for Quality techniques, Proper 

implementation of QMS 

 

 A proposed CSF model has been suggested for performance 

improvement. 

 
 

 

Proposed flowchart for deriving CSF for Indian 

manufacturing industries 

 

Literature Review 

Identification of CSfs for Indian 

Manufacturing Industries 

Initial selection of measurement 

items 

Pilot study 

Finalization of measurement 

items on a backdrop of step 4 

Data collection 

Check for 

reliability 

Check for item to scale 

Check for 

validity of 

scale 

Measurement instrument 

Delete items that will 

improve internal 

consistency 

Drop the items that 

correlate highly with 

more than one scale  
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5. STUDY & ANALYSIS OF DATA  

5.1  Data Source 

Both primary as well as secondary sources are used for data 

collection. The primary source consists of collecting data from 

respondents through a well-structured questionnaire. The 

questionnaire was distributed to 450 respondents. The 

questionnaire clearly explains the objective of study. The 

questionnaire was designed systematically to collect the 

responses which directly & indirectly focused on the research 

goals. It regulates the research investigations in the 

manufacturing industries. 

 

5.2  Sampling Data Procedure 

In the present work, a sample size of 450 was chosen for the 

final survey. The data collection through questionnaire 

method gives a very clear picture of study but it is also 

associated with some disadvantages. Generally there is low 

rate of return of filled questionnaires, or bias due to no 

response. Also it gives good results when respondents are 

educated, understanding &cooperative. Many a times there are 

ambigue replies or non-reply to few questions. Drawing 

interpretation to those questions which are not replied is very 

difficult.  Once we distribute the questionnaire there is no 

control over it. The method is very slow also.  

Hence, to come out of the above disadvantages associated 

with the questionnaire method the following care were taken 

to get good  & quick response. Close friends and associates 

were identified in these research areas and questionnaire was 

explained to them. Generally the respondents were given a 

call and a prior appointment was made so that they can give 

correct answers in their free time. Since the questionnaire is in 

English language, some respondents (like technicians) felt 

difficulty in understanding, so complete explanation of all 

questions was made. Few Questionnaires were mailed along 

with a prepaid envelop in order to facilitate quick reply. 

Respondents were followed up for responses by mails, 

messages or calls. Some of them were contacted personally 

also for a quick reply. Any difficulty associated with 

understanding any point of questionnaire was resolved during 

follow up procedure. The strict follow up procedures and 

support from friends and colleagues resulted in a response rate 

of 64.44%. The response rate is quite encouraging. 

 

5.3  Reliability of Experimental Process 

First of all the entire data collected from respondents was 

checked for reliability. The software used for analysis is IBM 

SPSS version 20.Reliability was operational as internal 

consistency, which is the degree of inter correlation 

shipamong the items comprising a scale. Reliability 

coefficient, cronbach α is used for checking the reliability of 

the data. Alpha is the average of the correlation coefficient of 

each item with every other item. The Questionnaire consists 

of total 43 variables under 6 factors. Cronbach α was found to 

be 0.804 the value suggests that instrument is reliable. 

Reliability of individual factors was also calculated. These 

values ranged from 0.509   to0.703.Since the reliability 

coefficient of all the factors are above 0.5, it indicates the 

acceptable reliability. 

After reliability the Kaiser-Meyer-Olkin (KMO) measure of 

sampling adequacy and Bartlett’s test of sphericity was 

conducted. The KMO value was found to be 0.724, which is 

sufficiently large(> 0.5). It indicates the sample adequacy for 

carrying out further Factor Analysis. It supports the 

appropriateness of using factor analysis to explore the 

underlying attributes. The Bartlett’s test of sphericity was 

highly significant (p<0.000). the significance value of 

Bartlett’s test  is 0.000, which rejects the null hypothesis that 

the attributes identified are uncorrelated in the population. 

The collected data is analysed using factor analysis. Factor 

Analysis is a procedure generally used for data reduction and 

summarisation. In a research survey since the number of 

variables are large, most of them may be correlated, which 

needs to be reducedto a manageable level for interpretation. 

Table 2 Reliability coefficient for individual factors 

Factor No.  Factor based on survey Cronbach α 

Factor 1  Top Management Commitment 0.509 

Factor 2  Human Resource Management 0.604 

Factor 3  Organizational Culture 0.626 

Factor 4  Regulatory  Practices 0.651 

Factor 5  Process Management  0.560 

Factor 6  Quality Management 0.723 

 

5.4 Communalities  

Communalities is referred to as percentage of total variance 

explained by common factors. Communalities refer to as the 

proportion of the variance in the original variables that is 

accounted for the factor solution. (M.B.Alia et.al.2011) 

[10].The factor solution should explain at least half of each 

original variable’s variance, so the communality value for 

each variable should be 0.40 or higher. This term is measure 

of “uniqueness”. A low communality figure indicates that the 

variable is statistically independent & cannot be combined 

with other variables. The values of communalities calculated 

for different variables in our study are more than 0.48 hence 

we can conclude that the initial items selected for Quality, 

Productivity & Safety improvement are dependent with each 

other & focus on common issue. 

Table 3: Communalities for CSF 

S.No. Attribute Initial Extraction 

1 Top management’s clarity of 

vision, mission, and Strategic 

direction  

1.0000 0.563 

2 Top management’s ability to 

take responsibility for 

continuous improvement in 

Quality, Productivity & Safety 

responsibility  

 

1.0000 0.658 
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S.No. Attribute Initial Extraction 

3 Adequate budgetary allocation 

for Quality & safety 

improvement initiatives  

1.0000 0.576 

4 Recognition of constructive 

efforts of employees by 

management 

1.0000 0.600 

5 Management’s commitment for 

providing good work 

environment. 

1.0000 0.534 

6 Well Defined organizational 

structure and governance 

system 

1.0000 0.685 

7 Evaluating the change in 

business strategy from time to 

time 

1.0000 0.763 

8 Employee Involvement, 

Generation and Recognition 

1.0000 0.734 

9 Work-Life Balance 1.0000 0.743 

10 Employee Growth & 

Development 

1.0000 0.725 

11 Proper Planning, 

Implementation and 

Procurement Policy 

1.0000 0.506 

12 Performance Incentives to 

Employees as per their 

accountability for success or 

failure 

1.0000 0.607 

13 Staff  Training and Awareness 

Programs for Performance 

,quality & safety from time to 

time 

1.0000 0.524 

14 Motivation to the employees for 

implementing innovative ideas 

1.0000 0.659 

15 The company make the best use 

of the employee skills to 

develop better products 

1.0000 0.663 

16 Effective communication 

channels between departments 

in organization for better flow 

of information 

1.0000 0.619 

17 Teamwork in the organization 1.0000 0.549 

18 Congenial ( Friendly, Pleasant, 

Agreeable) Work environment 

1.0000 0.757 

19 Customer’s expectation and 

feedback about product on 

regular basis. 

1.0000 0.720 

20 Promoting better housekeeping, 

spacious work-sites , safe work 

habits & use of personal 

protectors 

1.0000 0.510 

21 Well Defined rules, regulations 

& operating procedures 

 

1.0000 0.487 

S.No. Attribute Initial Extraction 

22 Fulfilment of legal, ethical  & 

social responsibilities by 

organization 

1.0000 0.646 

23 Favourable Govt. Safety 

Policies,  

1.0000 0.547 

24 Rules & Implementation of 

osha regulations 

1.0000 0.719 

25 Systematic design & 

management of process through  

system standards, such as 

Quality systems ( ISO 9000), 

Environment System ( ISO 

14000) , Occupational Health & 

Safety System ( ISO 18000) 

1.0000 0.782 

26 Proper  HAZOP  & Hazard 

Analysis system 

1.0000 0.726 

27 Fair Compensation cost to 

employees 

1.0000 0.776 

28 Recognition of technological 

changes required 

1.0000 0.622 

29 Regular review of the work 

produced for improvements 

needed, if any. 

1.0000 0.587 

30 Comparison of performance 

data with goals at regular 

intervals 

1.0000 0.691 

31 Tighter Adherence to work 

tables 

1.0000 0.704 

32 Use of statistical process 

control charts & graphs to 

collect information 

1.0000 0.627 

33 Intensified Safety inspections 1.0000 0.685 

34 Proper Accident Investigations 

& Reporting 

1.0000 0.727 

35 Using proper machines , tools 

and equipments and protectors 

1.0000 0.532 

36 Implementation of employees 

suggestions regarding safety 

1.0000 0.641 

37  Proper Quality auditing , 

activity assessment  at fixed 

time intervals 

1.0000 0.728 

38 Quality Assurance 1.0000 0.769 

39 Participation in  Certification 

Programs 

1.0000 0.474 

40 Regular Measurement & 

monitoring Quality cost 

1.0000 0.704 

41 Adoption of Quality control 

tools 

1.0000 0.664 

42 Training programs for Quality 

techniques 

1.0000 0.739 

43 Proper implementation of QMS 1.0000 0.545 
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Table 4 Rotated component matrix for CSFS 

Rotated Component Matrixa 

 Component 

1 2 3 4 5 6 7 8 9 10 11 12 

X11 0.724 -0.050 0.005 -0.055 -0.024 -0.019 -0.144 0.015 -0.089 0.023 0.034 0.033 

X12 0.755 -0.103 -0.014 -0.031 0.066 0.079 -0.135 -0.020 0.106 0.034 0.120 -0.141 

X13 0.711 0.075 0.012 -0.054 -0.111 0.044 -0.009 0.114 0.061 -0.039 -0.170 0.031 

X14 0.001 0.625 0.072 -0.203 0.083 0.346 -0.057 0.062 0.124 0.119 0.015 -0.019 

X15 0.706 0.131 -0.046 -0.051 -0.024 0.064 -0.003 0.054 0.071 0.027 -0.028 0.011 

X16 0.018 0.096 0.213 0.008 0.007 0.093 0.753 -0.176 0.087 0.126 -0.001 0.017 

X17 -0.035 0.057 0.114 -0.014 -0.046 -0.015 0.855 -0.066 -0.040 0.053 0.043 -0.026 

X21 -0.179 -0.001 0.114 0.002 -0.020 0.133 0.648 0.410 0.171 0.016 -0.147 -0.179 

X22 0.192 0.051 -0.014 -0.069 -0.005 -0.031 -0.070 0.827 0.057 -0.050 -0.047 -0.029 

X23 0.111 0.035 -0.035 -0.105 0.031 0.095 -0.040 0.799 0.025 -0.023 0.090 0.199 

X24 0.620 -0.002 -0.057 -0.012 -0.013 -0.051 0.175 0.109 0.048 -0.068 -0.083 0.243 

X25 0.470 0.032 -0.031 0.010 0.205 0.375 0.155 0.196 -0.063 0.031 0.104 0.351 

X26 0.359 0.436 0.085 0.009 -0.037 0.402 0.064 -0.014 0.105 -0.075 -0.037 0.113 

X27 0.210 0.110 -0.020 0.008 0.025 0.135 -0.136 0.156 0.013 -0.109 0.150 0.711 

X31 0.156 0.065 0.088 -0.025 0.134 0.730 0.121 -0.097 -0.146 0.137 -0.012 0.104 

X32 0.006 0.222 0.125 0.015 -0.084 0.699 -0.025 0.222 0.020 -0.006 0.084 -0.022 

X33 0.148 0.463 0.088 -0.022 0.065 0.433 0.083 -0.164 0.064 0.037 -0.123 0.241 

X34 -0.091 0.013 0.787 0.082 0.104 0.194 0.190 -0.080 0.162 0.037 -0.057 0.032 

X35 -0.060 0.019 0.737 0.124 0.147 -0.028 0.317 -0.121 0.071 0.033 -0.100 0.066 

X36 0.022 0.121 0.361 -0.031 0.273 -0.224 0.290 -0.048 -0.066 0.376 -0.082 0.030 

X41 0.049 0.190 0.548 -0.080 0.064 0.048 0.075 0.101 0.141 0.114 0.207 -0.211 

X42 -0.163 0.144 0.582 0.135 0.030 0.440 -0.084 0.087 -0.084 0.037 0.080 0.130 

X43 0.037 0.640 -0.008 -0.043 0.073 0.257 -0.013 -0.020 -0.065 0.224 0.050 -0.074 

X44 -0.047 0.826 0.070 0.076 -0.029 -0.005 0.088 0.028 0.059 -0.020 0.017 0.100 

X45 0.017 0.849 0.062 0.040 -0.126 -0.055 0.065 0.107 0.138 -0.031 0.028 -0.001 

X46 0.167 0.186 0.120 -0.058 0.000 -0.039 0.000 0.265 0.718 -0.057 0.049 -0.230 

X47 -0.032 0.493 0.452 0.167 -0.083 -0.044 0.193 -0.029 -0.464 -0.100 0.105 -0.131 

X51 0.121 0.243 0.181 0.019 -0.021 -0.067 0.256 -0.161 0.637 -0.059 -0.064 0.079 

X52 0.181 0.053 0.473 0.100 -0.049 0.037 -0.039 0.134 0.132 -0.328 0.230 -0.341 

X53 0.019 0.016 0.185 0.075 0.085 0.092 -0.066 -0.008 -0.067 -0.071 0.787 0.025 

X54 -0.146 0.038 -0.098 0.019 -0.017 -0.048 0.031 0.038 0.036 0.264 0.765 0.098 

X55 -0.045 -0.050 0.453 -0.061 -0.009 -0.018 -0.004 0.063 0.501 0.353 0.020 0.183 

X56 0.142 0.072 0.444 0.297 0.091 -0.075 0.054 -0.129 -0.372 0.359 0.234 -0.135 

X57 0.076 0.051 0.153 0.330 -0.083 0.042 0.022 -0.049 -0.057 0.707 0.253 -0.091 

X58 -0.061 0.107 0.001 0.246 0.089 0.176 0.146 -0.021 0.066 0.623 0.010 -0.045 

X59 -0.081 0.041 -0.113 0.371 0.445 0.466 0.030 -0.049 0.085 0.003 -0.003 -0.237 

X61 -0.048 -0.078 0.015 0.814 0.110 0.144 0.046 -0.040 -0.021 0.125 0.001 -0.061 

X62 0.011 -0.074 0.065 0.853 0.010 -0.010 -0.013 -0.021 -0.063 0.159 0.008 -0.028 

X63 -0.032 0.088 0.018 0.651 0.076 -0.006 -0.077 -0.050 -0.101 0.129 -0.007 -0.018 

X64 0.067 0.079 0.077 0.097 0.795 0.136 0.089 0.043 0.072 0.066 0.074 -0.053 

X65 -0.054 -0.079 0.064 0.100 0.775 -0.059 -0.144 0.001 -0.077 0.077 -0.035 0.047 

X66 -0.066 -0.054 0.113 0.030 0.839 0.028 0.007 -0.012 -0.016 -0.071 0.042 0.079 

X67 -0.138 0.018 0.132 0.670 0.058 -0.091 0.052 -0.052 0.101 -0.060 0.107 0.134 

   Extraction Method: Principal Component Analysis.  
  Rotation Method: Varimax with Kaiser Normalization. 
  a. Rotation converged in 10 iterations. 
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6. INTERPRETATION OF CRITICAL SUCCESS 

FACTORS & ITS ATTRIBUTES: 

To measure CSFs of Quality, Productivity & Safety 

interrelationship in manufacturing industries the following 

main factors are considered: 

FACTOR 1This factor is named as “Top Management 

Commitment”. After rotated component matrix variable 4 i.e. 

adequate budgetary allocations for Quality & safety 

improvement initiatives has been excluded.It includes the 

following variables: Top management’s clarity of vision, 

mission, and Strategic direction, Top management’s ability to 

take responsibility for continuous improvement in Quality, 

Productivity & Safety responsibility ,Recognition of 

constructive efforts of employees by management, 

Management’s commitment for providing good work 

environment, Well Defined organizational structure and 

governance system, Evaluating the change in business 

strategy from time to time. These resources differentiate 

advantages with respect to other company. 

FACTOR 2 This factor is named as Human Resource 

Management. The excluded variables were Employee 

Involvement, Generation and Recognition, Proper Planning, 

Implementation and Procurement Policy , Performance 

Incentives to Employees as per their accountability for 

success or failure, Staff  Training and Awareness Programs 

for Performance ,quality & safety from time to time , 

Motivation to the employees for implementing innovative 

ideas. The variables which were considered in this factor are 

Work-Life Balance, Employee Growth & Development, It 

clearly depicts that proper training, providing knowledge, and 

motivation is the need of today. 

FACTOR 3This factor is named as Organizational Culture. 

This factor excluded the following variables: Congenial 

(Friendly, Pleasant, Agreeable) Work environment 

,Customer’s expectation and feedback about product on 

regular basis,  Promoting better housekeeping, spacious work-

sites , safe work habits & use of personal protectors. The 

variables which were considered in this factor are: the 

company make the best use of the employee skills to develop 

better products effective communication channels between 

departments in organization for better flow of information, 

teamwork in the organization. 

FACTOR 4 This factor is named as Regulatory Practices. 

Two variables Well Defined rules, regulations & operating 

procedures and Fulfilment of legal, ethical & social 

responsibilities by organization were omitted. Favourable 

Govt. Safety Policies, Rules& Implementation of osha 

regulations, Systematic design & management of process 

through  system standards, such as Quality systems ( ISO 

9000) , Environment System ( ISO 14000) , Occupational 

Health & Safety System ( ISO 18000), Proper  HAZOP  & 

Hazard Analysis system, Fair Compensation cost to 

employees were considered as most contributing factors. 

FACTOR 5 This factor is named as Process Management 

.This factor excluded the following factors: Recognition of 

technological change .Use of statistical process control charts 

& graphs to collect information required, Regular review of 

the work produced for improvements needed, if any , 

Intensified Safety inspections, Using proper machines, tools 

and equipments and protectors. The factors which were 

included were: Comparison of performance data with goals at 

regular intervals, Tighter Adherence to work tables, Proper 

Accident Investigations & Reporting and Implementation of 

employees suggestions regarding safety 

FACTOR 6This factor is named as Quality Management. 

The main contributing factors derived were: Proper Quality 

auditing , activity assessment  at fixed time intervals ,Quality 

Assurance ,Participation in  Certification Programs ,Regular 

Measurement & monitoring Quality cost, Adoption of Quality 

control tools ,Training programs for Quality techniques 

,Proper implementation of QMS. 

 

7. CONCLUSION 

In this paper an attempt has been made to explore Critical 

Success Factors for improving Operating performance 

&Financial Performance by focusing on developing 

interrelationship on Quality, Productivity & Safety 

interrelationship in Indian manufacturing industries. The 

measure proposed were empirically based & shown to be 

consistent & effective. The reliability coefficient(α) is 

0.804which is passable. Also the communality value for each 

item is above 0.40 which is a measure of uniqueness. The 

author has offered six Critical Success Factors for the same 

namely Top Management Commitment, Human Resource 

Management, Organizational Culture, Regulatory 

Practice, Process Management, Quality Management by 

performing factor analysis. This proposed research instrument 

is expected to provide momentum for performance 

improvement in Indian manufacturing industries. Also it will 

help researchers in understanding Quality, Productivity & 

Safety related issues in these industries.  
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