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Abstract- The purpose of this paper is to rank and review the various critical success factors (CSF’s) of total quality 
management (TQM) in favour of Indian manufacturing industries for improving product and process quality. In this concern 
an extensive literature review was done to identify various CSF’s of TQM. Analytic Hierarchy Process (AHP) is used for 
ranking the identified CSF’s. Literature review and questionnaire survey is used as research instrument in this study. 
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I. INTRODUCTION 

 
The production rate of manufacturing organization is 
linked with many factors critical among them is 
higher productivity with minimum defects in process 
and product, which is not possible without higher rate 
of quality. In order to improve the market share and 
to compete at the global market, organization 
necessarily need to improve the product quality by 
keeping their own cost of production low enough to 
make profit. This approach of low cost of production 
and high quality product develop the concept of 
“Efficient Productivity”. To improve productivity and 
quality organizations have little to do with resource, 
and technology. What are the influencing factors and 
how to boost them can be the other concerns. Change 
in technology may allow organization to improve the 
output with a given quantity of inputs. An increase in 
productivity would be more technically concern 
because improvement of process and techniques must 
improve the product quality and productivity. 
According to Darshak et al the concept of Total 
Quality Management (TQM) proves its self a best 
approach for improving the quality of the product. 
TQM is the combination of techniques and strategies 
in order to obtain the excellent quality. TQM include 
quality of all level of organization ranging from 
activity and process to products. TQM has the 
potential to increase quality of product produced, 
productivity and organizational effectiveness as well 
as organizational performance and competitiveness. 
TQM having the concept of continuous improvement 
of processes and the quality of the products that are 
the outputs of those processes. Deming also suggests 
that improvement in quality creates corresponding 
improvement in productivity by reducing errors, 
costs, rework and delay. This research investigates 
what are those critical areas in an organization where 
TQM can be used for enhancing productivity and 
quality. This paper considered those critical areas and 
determines the correlations between them and ranks 
them by AHP method for “Efficient Productivity”. 

The paper briefly reviews the concepts of the multiple 
criteria decision analysis and demonstrates AHP 
application for the quality improvement. 
 
II. CRITICAL SUCCESS FACTOR OF TQM 
 
For an organization critical success factors are those 
attributes or areas in which organization have to focus 
more for effective implementation of TQM. In their 
study Joyce and Green defined CSFs as those areas in 
an organization which help to provide satisfactory 
results and ensure the organizational competitive 
performance. According to Horng and Huarng [4] and 
Anh and Matsui CSFs are those key factors that must 
be analysed by the organization or those areas that 
will help to yield greatest competitive influence. They 
also explained that CSFs should be considered as an 
actions and process that should be controlled by the 
administration to attain organizational goals and 
objectives. Boynton and Zmud and Pun et al defined 
CSFs as “those few things that must go well to ensure 
success”. In this study CSFs can be considered as 
those factors that are must considered for the 
successful implementation of TQM. The extensive 
literature review explained that there are various 
CSFs that can be identified as being crucial for the 
effective TQM implementation. The identification of 
most critical factors of TQM will be done by ranking 
them with the help of analytic hierarchy process. 
Table-1 explained all the criteria and sub factors of 
TQM which are considered for the study and 
identified by the extensive literature study. 

 
Table 1: list of Critical Factors of TQM Identified by literature 

studies 
 

Criteria Factors 
Customer Focus 

(CF) 
Customer satisfaction(CS) 
Product improvement (PI) 
Product design (PD) 
Product innovation (PI) 
Customer need analysis (CNA) 
Customer oriented business result (COBR) 
Customer feedback (CF) 
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Customer Information analysis (CIA) 
Customer driven quality (CDQ) 

Leadership(L) Top Management Commitment (TMC) 
Communication (C) 
Human resource management (HRM) 
Decision based on facts (DBF) 
Human resource development (HRD) 
Long-range thinking (LT) 
Quality policy/strategy (QP) 
Cross functional system (CFS) 
Organization structure (OS) 

People 
Management(PM) 

Employee involvement/ attitude (EI) 
Employee empowerment (EE) 
Employee improvement(EI) 
Organization culture (OC) 
Team based problem solving (TBPS) 
Everybody be committed (EBC) 
Employee responsibility (ER) 
Group incentive system (GIS) 
Reward & recognition (R&R) 

Supplier 
Focus(SF) 

Supplier performance (SP) 
Supplier quality assurance (SQA) 
Supplier reliability (SR) 
Supplier involvement (SI) 
Supplier relationship (SR) 
Supplier quality management (SQM) 
Valuing supplier as partners (VSP) 
Responsiveness & flexibility (R&F) 
Supplier performance (SP) 

Continuous 
Improvement(CI) 

Total productive maintenance (TPM) 
Zero defects (ZD) 
Just in time (JIT) 
Quality function development (QFD) 
5S 
Benchmarking (B) 
7 QC Tools 
Quality circle (QC) 
PDCA cycle 

Performance 
Measurement(PM) 

Reduce rework (RR) 
Product quality (PQ) 
Productivity improvement (PI) 
Value addition process (VAP) 
Quality improvement (QI) 
Reduction in inventory (RI) 
Reduction in quality cost (RQC) 

Quality 
Management(QM) 

Quality assurance (QA) 
Quality information analysis (QIA) 
Quality system improvement (QSI) 
Quality culture (QC) 
Quality process measurement (QPM) 
Quality audit (QA) 
Quality control (QC) 

Knowledge 
Management(KM) 

Information analysis (IA) 
Constant measurement of result (CMR) 
Integration of voice of customer & Supplier 
(IVCS) 
Customer oriented product development 
(COPD) 
Education & training (E&T) 

Process 
Management 

(PM) 

Strategic quality planning (SQP) 
Process improvement (PI) 
Process redesign (PR) 
Statistical process control (SPC) 
Process flexibility (PF) 
Professional associates (PA) 
Process capability (PC) 
Resource standardization (RS) 
Process measurement (PM) 

III. RESEARCH METHODOLOGY 
 

The objective of this study is to determine how 
productivity and quality can be integrated and how to 
formulate a model for this interrelation. 
Questionnaire survey was conducted to collect the 
required data in concern of quality and productivity 
from the Indian manufacturing SME’s organizations. 
Questionnaire was send to 360 ISO 9001 certified 
SMEs throughout the India and out of which 175 
SMEs responded. Face to face interaction with the 
general manager and managers of quality department 
also takes place for better results. In questionnaire 
five point Likert scale was used where five represent 
strongly agree and one represent strongly disagree 
and data was analysed by the use of SPSS and excel. 
The data was reduced for investigating 
interdependences using the technique of critical factor 
analysis. This analysis means the study of 
interrelationships among variables in an effort to find 
a new set of variables, fewer in number than the 
original set of variables, which express that which is 
common among the original variables. 
 
IV. ANALYTIC HIERARCHY PROCESS 
 
Analytic Hierarchy Process developed by Saaty is a 
MCDA approach that simplifies complex and ill-
structured problems by arranging the decision 
attributes and alternatives in a hierarchical structure 
with the help of a series of pair wise 
comparisons.AHP has been applied to many diverse 
decisions because of the intuitive nature of the 
process and its power of solving the complex problem 
in a judgmental manner. AHP has proven to be a 
popular technique for determining weights in multi-
attribute problems. AHP process is having three steps 
which are identifying and organizing decisions 
objectives, criteria, constraints and alternatives into 
hierarchy; evaluating pair wise comparisons between 
the relevant elements at each level of the hierarchy 
and synthesis uses the solution algorithm of the 
results of the pair wise comparison over all the levels. 
The algorithm result gives the relative importance of 
alternatives course of action. 

The following AHP steps are used for solving the 
problem. 
 Construct a set of pair-wise comparison 

matrices for each of the lower levels with one 
matrix for each element in the level immediately 
above by using the relative scale measurement 
shown in table-1. 

 Calculating the priority vector for a criterion 
such as experience; 

 Calculating the consistency ratio; 
 Calculating λ max; 
 Calculating the consistency index, CI; 
 Selecting appropriate value of the random 

consistency ratio(RI) from table-3; 
 Checking the consistency of the pair-wise 

comparison matrix to check whether the 
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decision-makers comparisons were consistent or 
not. 

 
Table-2: Pair-wise comparison scale for AHP preferences 

Numerical rating Verbal judgments of preferences 
9 Extremely preferred 
8 Very strongly to extremely 
7 Very strongly preferred 
6 Strongly to very strongly 
5 Strongly preferred 
4 Moderately to strongly 
3 Moderately preferred 
2 Equally to moderately 
1 Equally preferred 

Table-3: Average random consistency (RI) 
Matrix size 1 2 3 4 5 6 7 8 9 10 

R.I. 0 0 0.58 0.9 1.12 1.24 1.32 1.41 1.45 1.
49 

The detailed descriptions of above approach are 
explained next for illustration purposes. Synthesizing 
the pair-wise comparison matrix is performed by 
dividing each element of the matrix by its column 
total. Table-3 explaining the synthesizing the pair-
wise comparison matrix for the criteria customer 
focus. The priority vector in table 4 can be obtained 
by finding the row averages. 
Now, estimating the consistency ratio as follows: for 
the value of λ max the weighted sum matrix for 
customer focus is calculated as follows. 

 
 

 
 

Dividing all the elements of the weighted sum 
matrices by their respective priority vector element: 
2.273
0.223

= 10.195,
1.732
0.170

= 10.158,
1.387
0.137

= 10.138,
1.155
0.117

= 9.912,
0.975
0.098

= 9.957, 
 

0.781
0.079

= 9.844,
0.691
0.072

= 9.613,
0.540
0.056

= 9.587,
0.464
0.048

= 9.715 

For the value of λ max computing the average of the 
above values: 

 
Now, the consistency index, CI is: 

CI =
λm − n
n− 1 =

9.902− 9
9− 1 = 0.113 

Selecting appropriate value of random consistency 
ratio ‘RI’ for a matrix of size 9 using Table 2 (RI = 
1.45). Then calculating the value of consistency ratio 
‘CR’ as follows: 

CR =
CI
RI =

0.113
1.45 = 0.078 < 0.100 

As the value of CR is less than 0.1, which is in the 
acceptable range, similarly, the pair-wise comparison 
matrices and priority vectors for the remaining 
criteria can be calculated similarly and shown in table 
5-12, respectively. 

Table 3: Pair-wise comparison matrix for customer focus 

 
Table-4: Synthesizing matrix for customer focus 

 
λ max= 9.902, CI= 0.113, RI=1.45, CR=0.078 < 0.1 K 

Table 5: Pair-wise comparison matrix for leadership 

 
λ max= 10.009, CI= 0.126, RI=1.45, CR=0.087 < 0.1 

OK 
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Table 6: Pair-wise comparison matrix for People management 

 
λ max= 9.679, CI= 0.085, RI=1.45, CR=0.059 < 0.1 OK 
Table 7: Pair-wise comparison matrix for Knowledge 

management 

 
λ max= 5.217, CI= 0.054, RI=1.12, CR=0.048 < 0.1 OK 

Table 8: Pair-wise comparison matrix for Supplier focus 

 
λ max= 8.812, CI= 0.116, RI=1.41, CR=0.082 < 0.1 OK 

Table 9: Pair-wise comparison matrix for Process management 

 
λ max= 9.994, CI= 0.124, RI=1.45, CR=0.086 < 0.1 OK 

Table 10: Pair-wise comparison matrix for Continuous 
improvement 

 

λ max= 9.954, CI= 0.119, RI=1.45, CR=0.082 < 0.1 OK 
Table 11: Pair-wise comparison matrix for Performance 

measurement 

 
λ max= 7.546, CI= 0.91, RI=1.32, CR=0.069 < 0.1 OK 
Table 12: Pair-wise comparison matrix for Quality 

management 

 
λ max= 7.634, CI= 0.106, RI=1.32, CR=0.080 < 0.1 OK 

Along with the pair-wise comparison for the factors, 
the same procedure is also used for the nine criteria to 
set priorities for all criteria in terms of their 
importance and contributing of each criterion towards 
the overall goal. Table 13 shows the pair-wise 
comparison matrix and priority vector for the nine 
criteria. 

Table 13: Pair-wise comparison matrix for Criteria 

 
λ max= 9.919, CI= 0.115, RI=1.45, CR=0.079 < 0.1 OK 

Fig-1 Criteria graph 

 
For ranking the factors and to know the global 
priority of each factor, combining the criteria 
priorities and the priorities of each factor relative to 



International Journal of Mechanical and Production Engineering, ISSN: 2320-2092, Volume- 2, Issue- 1, Jan.-2014 

Ranking Critical Success Factor Of Total Quality Management By AHP 
 

33 

each criterion to develop an overall priority ranking 
of the factors. The global priority of all the factors are 
already calculated and shown in their respective 
tables. This global priority helps the author to rank all 
the factors starting from most effective to least 
effective with respect to TQM implementation and 
productivity improvement. In their study author 
selected 72 factor for the study and grouped them into 
nine criteria. Now with the help of global priority 
ranking of these factors will be done in order to know 
which factor affect the productivity more. Along with 
the ranking of factors, criteria’s ranking also takes 
place to know which criteria influence the TQM and 
productivity. Ranking of criteria and factors are 
shown in table-14, 15 respectively. 
 

Table 14: Rank of criteria’s 

 
 

Table 15: Rank of factors 
Factors Local 

Priority 
Global 
Priority 

Ranks 

Customer satisfaction 0.223 0.045 1 
Top management commitment 0.207 0.041 2 
Communication 0.200 0.040 3 
Product improvement 0.170 0.034 4 
Employee involvement/ attitude 0.219 0.032 5 
Supplier performance 0.249 0.031 6 
Human resource management 0.158 0.031 7 
Employee empowerment 0.182 0.027 8 
Product design 0.137 0.027 9 
Information analysis 0.351 0.026 10 
Supplier quality assurance 0.195 0.024 11 
Employee improvement 0.164 0.024 12 
Decision based on facts 0.123 0.024 13 
Product innovation 0.117 0.023 14 
Strategic quality planning 0.206 0.022 15 
Supplier reliability 0.171 0.021 16 
Customer need analysis 0.098 0.020 17 
Process redesign 0.176 0.019 18 
Process improvement 0.175 0.019 19 
Human resource development 0.097 0.019 20 
Constant measurement of result 0.238 0.017 21 
Organization culture 0.116 0.017 22 
Integration of voice of customer & 
suppliers 0.225 0.016 23 

Team based problem solving 0.108 0.016 24 
Customer oriented business result 0.079 0.016 25 
Supplier involvement 0.116 0.014 26 
Customer feed back 0.072 0.014 27 
Reduce rework 0.250 0.013 28 
Total productive maintenance 0.210 0.013 29 
Supplier relationship 0.100 0.013 30 
Long range thinking 0.068 0.013 31 
Product quality 0.223 0.012 32 
Statistical process control 0.111 0.012 33 
Quality policy/ strategy 0.058 0.012 34 
Quality assurance 0.296 0.011 35 

Process flexibility 0.108 0.011 36 
Everybody be committed 0.071 0.011 37 
Customer information analysis 0.056 0.011 38 
Zero defects 0.161 0.010 39 
Productivity improvement 0.190 0.009 40 
Customer oriented product 
development 0.128 0.009 41 

Supplier quality management 0.071 0.009 42 
Customer driven quality 0.048 0.009 43 
Cross functional system 0.048 0.009 44 
Quality information analysis 0.224 0.008 45 
Just in time 0.137 0.008 46 
Quality function development 0.130 0.008 47 
Professional associates 0.073 0.008 48 
Employee responsibility 0.057 0.008 49 
Organization structure 0.040 0.008 50 
Value addition process 0.135 0.007 51 
5S 0.110 0.007 52 
Valuing supplier as partners 0.059 0.007 53 
Group incentive system 0.046 0.007 54 
Quality system improvement 0.162 0.006 55 
Benchmarking 0.094 0.006 56 
Process capability 0.061 0.006 57 
Resource standardization 0.055 0.006 58 
Quality culture 0.135 0.005 59 
Quality improvement 0.097 0.005 60 
Responsiveness & flexibility 0.040 0.005 61 
Reward & recognition 0.037 0.005 62 
7 QC Tools 0.071 0.004 63 
Education & training 0.057 0.004 64 
Process measurement 0.035 0.004 65 
Quality process measurement 0.084 0.003 66 
Reduction in inventory 0.071 0.003 67 
Quality circle 0.052 0.003 68 
Quality audit 0.054 0.002 69 
Quality control 0.045 0.002 70 
PDCA cycle 0.035 0.002 71 

 
CONCLUSION 
 
Quality improvement involves complex decision 
making situations that require analytical abilities and 
methods to make sound decisions. This paper present 
AHP as a decision-making method that allows the 
consideration of multiple criteria factors. AHP is 
appropriate methodology when the goal is clearly 
stated and a set of relevant criteria and alternatives 
are available. The factors identified from the study 
provided a practical guide for the organization to 
conduct cross-organizational process improvement 
for quality through effective TQM implementation. 
This study ranks the various factors of TQM which 
affect the effective TQM implementation. In this 
study customer satisfaction have got the highest 
global priority. It is so because customer satisfaction 
is a measure of customer expectation which was 
fulfilled by the product or services given by the 
organization. Customer satisfaction provides a 
leading indicator of consumer purchase intentions and 
loyalty. Customer satisfaction can be defined as, “the 
number of customers or percentage of total customer 
whose expectation or experience with an 
organization, its product or its process exceeds the 
specified organization forecasted satisfaction goals. 
Customer satisfaction is a key critical factor for an 
organization to evaluate their product and process 
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quality. Within an organization customer satisfaction 
factor provides a platform to judge the existing 
process and provide the idea about whether 
improvements in product quality, process, working 
procedure, employee education are required or not. 
Because high customer satisfaction represents 
customer loyalty about the product and customer 
loyalty is one of the biggest drivers of organization 
growth. Top management commitment scoured the 
second highest place because the prime principle for 
starting or running an organization is to realize that 
any significant initiatives must start or reinforced by 
the top managers and the front line employees follow 
the culture and practical direction given by their 
leaders. Thus for organization growth and 
development top management initiation, direction and 
guidance must require and work its way down 
through organization. Top management develops the 
policy and translate them into a well specified goals, 
strategies, gives shared vision of the future. Top 
management creates an environment of continuous 
improvement through the proper leadership and by 
establishing quality policies and goals, providing 
training and resource to lower level employees, 
participating in quality improvement procedure and 
by reviewing procedure. Top management develops 
the psychology of going work. 
Communication scoured the third highest place which 
plays a vital role for the growth and development of 
an organization. Communication is a two way process 
and it consider all the factors of an organization 
which are responsible for organization’s development 
such as customer, supplier, employee and 
management. Throw and back flow of information in 
an organization is necessary for the better 
implementation and development of product and 
process. Communication develops a link between the 
customer and organization and within the different 
department of an organization. The effective 
implementation of policies and strategies developed 
by the top management is majorly depends upon the 
effective communication. All the factors which are 
mentioned above having great impact on TQM 
implementation. The effective implementation of 
TQM also reduces poor work quality, errors, 
inspections, rework, repairs, customer refunds, and 
other costs to find and correct mistakes, in this way 
the productivity of an organization also increases. By 
the use of AHP author suggested that all the above 
factors mentioned in table-15 influence the TQM 
more and organization have to consider these factors 
if they are planning to implement TQM. To survive in 
global market, 
 
 
 
 
 
 

 it is necessary to provide quality product to their 
customer with adequate price and within required 
time duration. To improve the productivity every 
organization have to focus on improving the quality 
of product by eliminating those processes which 
increases the cost of quality. Because quality is never 
an accident; it based on continuous progress with 
high intention and commitment through effective or 
skilful execution. 
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