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Abstract 

The increased competition in the domestic and international market has posed 
excessive pressure to the manufacturing organizations to successfully 
implement the ISO 9001 quality standards. The implementation process 
becomes more challenging when it is surrounded by numerous barriers. 
Though the presence of barriers makes it more difficult but certain factors 
(hereby known as enablers) makes it easier to successfully implement the ISO 
9001 quality standards. The main objective of this paper is to evaluate the 
enablers of ISO 9001 implementation by using a novel multi-criteria decision 
making approach i.e. Multi-Objective Optimization by Ratio Analysis 
(MOORA) approach. 
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1. Introduction 

ISO 9001 is a quality management standard and was proposed by the International 
Organisation for Standardisation (ISO) in 1987. ISO 9001 standard can be 
implemented in all type of organizations irrespective of its size (Karthi et al., 2012). 
The main objectives of ISO 9001 are continuous improvement; non-conformities 
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prevention and customer satisfaction focus (Gotzamani et al., 2007; Psomas and 
Antony, 2015). The certification of ISO 9001 standard is increasing day by day.  

Lambert and Ouedraogo, (2008) empirically investigated the impact of ISO 9001 
quality management system on organisational learning and process performance. 
Sumaedi and Rakhmawati, (2015) analysed the effect of system design type on the 
implementation of ISO 9001. For this purpose, ISO 9001 was implemented in 
chemical measurement laboratories.  

Literature analysis has shown that several studies on the implementation of ISO 9001 
have been done. Some of the studies have also focused on the identification of 
enablers if ISO 9001 implementation. Ismyrlis et al., (2015); Mansor et al., (2011) 
have identified various enablers such as leadership, customer and employee focus, 
performance measurement, process management, quality strategy, supplier 
relationship, training and education, benchmarking and communication. Table 1 
shows the enablers of ISO 9001 quality system along with their notation. 

The main purpose of this paper is to evaluate the enablers of ISO 9001 quality 
standard by using MOORE approach. 

 

Table 1: Enablers of ISO 9001 

S. No. Enablers Notation 

1 Top management participation E1 

2 Employee participation E2 

3 Training and education E3 

4 Communication E4 

5 Motivational schemes E5 

6 Continuous improvement E6 

7 Performance measurement E7 

 

2. MOORA approach 

Section 2 presents the basic concept of MOORA approach along with its application 
in the literature. MOORA approach basically stands for multi-objective optimization 
on the basis of ratio analysis. This approach was launched in 2006 by Brauers and 
Zavadskas. MOORA approach is widely used for the selection of best alternative in 
the presence of several conflicting attributes or criterion. In literature, it has been 
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applied by the various authors in different areas of science and engineering. The steps 
involved in MOORA analysis are as follows: 

Step 1: Formulation of the decision matrix 

Step 2: Normalization of the decision matrix 

Step 3: Classification of criteria  

Step 4: Computation of assessment value 

Step 5: Ranking of the variables 

 

3. Prioritization of Enablers 

Section 3 presents the application of MOORA approach for the prioritization of 
enablers of ISO 9001 quality management system. For the evaluation of enablers, four 
decision makers from different organizations were selected. These decision makers 
were having good knowledge of quality management systems. The average 
experience of decision makers was 9 years. The decision makers were from the 
different departments i.e. manufacturing, quality, maintenance and marketing. The 
decision makers were asked to indicate the importance of each enabler on the five 
point Likert scale. On this 5 point scale, 1 stands for less important and 5 for the most 
important. The data obtained from the decision makers is itemized in Table 2. 

After receiving the required data from all the decision makers, it is normalized for 
making it dimensionless. Karande and Chakraborty, (2012) have proposed the 
following equation for normalization of data. Afterwards, Table 2 is formulated by 
applying the normalization equation.  

𝑋𝑖𝑗
∗ =

𝑥𝑖𝑗

∑ 𝑥𝑖𝑗
𝑚
𝑖=1

 

 

Table 2: Data related to ISO 9001 

Enablers Decision maker 1 Decision maker 2 Decision maker 3 Decision maker 4 

E1 5 4 5 4 
E2 3 4 5 4 
E3 4 4 4 4 
E4 4 3 4 2 
E5 2 3 4 3 
E6 4 3 3 4 
E7 3 3 3 3 

Table 2: Normalized data 
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Enablers Decision maker 1 Decision maker 2 Decision maker 3 Decision maker 4 

E1 0.2000 0.1667 0.1786 0.1667 
E2 0.1200 0.1667 0.1786 0.1667 
E3 0.1600 0.1667 0.1429 0.1667 
E4 0.1600 0.1250 0.1429 0.0833 
E5 0.0800 0.1250 0.1429 0.1250 
E6 0.1600 0.1250 0.1071 0.1667 
E7 0.1200 0.1250 0.1071 0.1250 

 

Then, the normalized data is added for all the beneficial factors and subtracted for all 
the non-beneficial factors using the equation (Karande and Chakraborty, 2012) given 
below: 

𝐴𝑠𝑠𝑒𝑠𝑠𝑚𝑒𝑛𝑡 𝑣𝑎𝑙𝑢𝑒 (𝑦𝑖) = ∑ 𝑋𝑖𝑗
∗

𝑔

𝑗=1

− ∑ 𝑋𝑖𝑗
∗

𝑛

𝑗=𝑔+1

 

 

Table 3: Assessment value 

Enablers Assessment Value Rank 

E1 0.7119 1 
E2 0.6319 3 
E3 0.6362 2 
E4 0.5112 5 
E5 0.4729 7 
E6 0.5588 4 
E7 0.4771 6 

 

In this equation, g refers to the number of beneficial factors and (n-g) refers to the 
number of non-beneficial factors. 

Now, assessment value of each 5S barrier is computed by using above equation. Here, 
all the considered barriers are non-beneficial. Table 3 shows the assessment value of 
each barrier. In the last step of MOORA approach, enablers are ranked on the basis of 
their assessment value.  
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4. Conclusion 

In the present work, the enablers of ISO 9001 quality management system has been 
evaluated by using MOORA approach. From MOORA analysis, it has been revealed 
that top management participation is the most important enabler. Afterwards, it is 
followed by training and education and then, employee participation. These enablers 
play an important role in successful implementation of ISO 9001. 
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