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Abstract 

In this paper, the relationship among TQM implementation, organizational performance measures and 

ISO/TS16949certification as moderator variable is studied. It is often claimed that ISO certification 

generates an improvement in the performance of organizations. This research aims to find out whether 

ISO/TS16949 certification indeed results in better performance outcomes for organizations in automotive 

industry. To test the hypothesis, an instrument is developed to measure the level of TQM implementation 

and organizational performance. Data were obtained from 150 Thailand automotive companies with 21% 

response rates and analyzed through structural equation modeling (SEM). The result indicates that 

ISO/TS16949 certification does not moderate the relationship between TQM implementation and 

organizational performance. 

 
Keywords: Total Quality Management; Organizational Performance; ISO/TS16949 certification;  Automotive and Moderator  

1. Introduction 

The importance of quality management in business organizations has increased significantly 
over the past 20 years. TQM from an international perspective require studying different countries and 
aims at understand TQM in a global context. The concept of international serves as the motivation for 
developing a global TQM standard for evaluating TQM practices within countries [1]. The practice of 
TQM also affects from the national level to the international level which helps organizations to compete 
internationally and gain a competitive edge in the global market. 

Meanwhile, ISO/TS16949 is a new specification and also new to the automotive industry. Before 
the introduction of ISO/TS16949, the disadvantage to being in the automotive business was working to 
multiple quality standards [2]. That meant manufacturers had to adhere to processes and management 
systems to comply with each one of automotive standards. The effort to maintain compliance brought on 
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paperwork redundancies and overall system inefficiencies. Many automotive suppliers were in this 
situation, thus, during the 1980’s, the three giants in automotive, Chrysler, Ford and General Motors, 
known as the “big three”, came under increasing pressure from their suppliers to look at ways to solve 
this problem [2]. Thus, to standardized quality certification requirements, the automotive original 
equipment manufacturers (OEMs) have requested their suppliers to obtain ISO/TS16949 registration.  

However, it is still questionable that the relationship between TQM and organizational 
performance will depend on ISO/TS16949 certification. Having a quality system in place and obtaining 
ISO/TS16949 registration does not ensure that organizational performance will improve. There is no 
guarantee of business after completing quality certification, but failure to do so may results in loss of 
business opportunity.  

This study therefore attempts to provide additional insights into the relationship between TQM 
and organizational performance by examining the effects of ISO/TS16949 certification as a moderating 
variable. To investigate the effects of the proposed moderator, the authors used structural equation 
modeling (SEM) and multi-group analysis of a data collected from Thailand automotive industry. 

2. Literature Review 

Moderators have been described as the third variable in research studies since they change the 
associations of the independent variables and dependent variables [3, 18]. In this study, the authors will 
investigate the relationship between TQM implementation, organizational performance and ISO/TS16949 
as a moderating variable. 

Numerous studies have examined what constitutes quality management, what the common 
barriers to quality management implementation are, and what factors are critical for the success of quality 
management [4,5,6,7,8]. Although these studies have provided different results such as critical factors, 
they have identified a common set of practices considered essential to the success of a quality 
management implementation. To generate distinct generic construct, a list of constructs proposed from 
numerous articles were analyzed. Each construct was then analyzed whether it was different or similar to 
the constructs previously analyzed. This process resulted with a proposed set of eight constructs which 
are: quality leadership, customer focus and satisfaction, quality information and analysis, human resource 
development, strategic planning management, quality results, and quality assurance.  

In this study, organizational performance will be measured in two categories, which are 
satisfaction level, and business result following Lin et al. [9]. Satisfaction level defined in organizational 
performance comprised of two items namely, employee satisfaction, and customer satisfaction. While 
business results for organizational performance comprised four items: productivity, number of successful 
new product, cost performance, and profitability. 
 
3. Validity and Reliability 
 

Exploratory factor analysis (EFA) with varimax rotation was performed on the TQM constructs 
and organizational performance (OP) measures. At a minimum, a 0.4 loading of each item on its 
respective factor are considered adequate for that factor [10]. While, a minimum of 0.5 loading for items 
that cross-load on multiple factors are considered adequate [11].  

The EFA of 53 items of TQM constructs have yielded in eight factors explaining 57.92% of the 
total variance. The result indicates that eight TQM constructs have been identified with 40 items as 
compared to original questionnaire which are 53 items. Next, the EFA of 14 items of organizational 
performance were loaded on two factors explaining 51.70% of the total variance. No items were 
recommended to be omitted. 

The Cronbach’s  measure of reliability for TQM constructs and organizational performance 
was between 0.851 and 0.730. According to Aamadi [12], the generally accepted minimum value of  is 
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0.70, however, Nunnally [13] allowed a slightly lower minimum limit, such as 0.6 for exploratory work 
involving the use of newly developed scales. Since, Cronbach’s  value for each factors is above 0.70, all 
factors are accepted as being reliable for the research.  
 
4. Result and Analysis 
 

The structural equation modeling (SEM) approach and multi-group analysis was applied to test 
the proposed model and the effect of ISO/TS16949 certification for Thailand automotive industry. The 
structural equation modeling approach is a multivariate statistical technique for testing structural theory 
(Tan, 2001). This approach incorporates both observed and latent variables.  
 
4.1 The Effect of ISO/TS16949 Certification in Thailand Automotive Industry 

 
This analysis is to study the effect of ISO/TS16949. The question addressed was whether the 

impact of relationship between TQM and organizational performance (OP) is moderated by 
ISO/TS16949 certification in Thailand automotive. This is to analyze the hypothesis H1 below. 

H1: ISO/TS16949 certification will moderate the relationship between TQM and organizational 
performance (OP) in Thailand 
 

i. None ISO/TS16949 certification companies (n = 43) 
 
The chi-square value ( 2) of 33.469 (degrees of freedom = 27, p < 0.182), with the 2/df ratio 

having a value of 1.240 that is below than 2.0. The Goodness of Fit Index (GFI) is 0.868, the value of 
adjusted goodness of fit index (AGFI) is 0.779, which is close to 1.0 and thus, it is considered as a good 
indicator of an adequate model fit.  

 
In this model, the root mean square error of approximation (RMSEA) for the model was 0.077. 

The values of CFI and TLI indices are 0.971 and 0.961, which is more than 0.9 shows very good fit. All 
of the model fit criteria for the path model are highly satisfactory such that this model was accepted to fit 
the data. Figure 1 shows the structural relationships between TQM and OP for “None ISO/TS16949 
certification companies” in Thailand automotive industry.  
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Fig. 1 The structural analysis for “None ISO/TS16949 certification companies” in Thailand 

 

ii. ISO/TS16949 certification companies (n=103) 
 
The chi-square value ( 2) of 36.033 (degrees of freedom = 26, p = 0.91), with the 2/df ratio 

having a value of 1.386 that is less than 2.0. The Goodness of Fit Index (GFI) is 0.931, the value of 
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adjusted goodness of fit index (AGFI) is 0.881, Comparative Fit Index (CFI), and Tucker-Lewis Index 
(TLI) is 0.978 and 0.969 which is close to 1.0. The Root Mean Square Error of Approximation (RMSEA) 
is also indicator of model fit. RMSEA for the model was 0.062 which is less than 0.08.   

 
All of the model fit criteria for the path model are highly satisfactory such that this model was 

accepted to fit the data. Figure 2 shows the structural relationships between TQM and OP for 
“ISO/TS16949 certification companies” in Thailand.  
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Fig. 2. The structural relationship between TQM and OP for “None ISO/TS16949 certification 
companies” in Thailand. 

 
Based on the result of the above model, the p-values for both tests are less than 0.001. Thus, it 

can be concluded that ISO/TS16949 certification does not moderate on the relationship between TQM 
and organizational performance (OP) in Thailand automotive industry which lead us to reject H1.This 
research findings support Terziovski et al. [14] finding that ISO 9000 certification does not have positive 
impact on organizational performance. The results of this study also agree with Anderson et al. [15] who 
indicated that quality systems and regulatory compliance are not the only reasons for the widespread 
adoption of ISO 9000 in North American manufacturing companies. They found that managers adopt ISO 
9000 as a means of achieving quality improvement and global competitiveness. Sun [16] found that TQM 
implementation cannot guarantee enhance performance however ISO certification are partially related to 
TQM which to lead to improvement in business performance.  

Research into the relationship between TQM, ISO certification and the performance of 
organizations is scarce. A danger for quality systems certification is that a company may regard 
certification as a substitute for TQM and does not continue the journey after being registered to 
ISO/TS16949. Tsiotras and Gotzamani [17] also warn that certified with quality standards alone must not 
be the aim of an organization. The ultimate target must be the development of a solid total quality system 
which will lead to the future development. 
 
5. CONCLUSIONS 
 

This paper has provided an empirical justification for a research model that identifies the 
relationship among TQM implementation, ISO/TS16949 certification and organizational performance. 
Data for the study were collected from a sample of 150 Thailand automotive industry and the research 
model was tested using structural equation modeling. Based on exploratory factor analysis and reliability 
analysis, all factors are accepted as being valid and reliable for the research. Finally, the result of this 
study shows that ISO/TS16949 certification alone does not moderate the relationship between TQM 
implementation and organizational performance. Future research will focus on investigating whether 
ISO/TS16949 efforts mediate the relationship between TQM and organizational performance. 
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