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Abstract: This study investigated the relationships between Total Quality Management 

(TQM) practices and multiple performance measures using a cross-sectional survey 

methodology. We sent questionnaires to 750 randomly selected ISO 9001:2000 certified 

companies in different industries in the Marmara region of Turkey in 2005 and 2010, 

obtaining 486 usable questionnaires for a response rate of 64.8%.  After confirming the 

validity and reliability of the latent variables, we tested the model and the hypotheses using 

structural equation modeling. The measurement and structural models fit the data 

satisfactorily. The study shows interdependency and interaction between TQM practices 

and performance.  

Keywords: Total quality management, innovation, employee, firm performance, structural 

equation modeling 

1. Introduction 

Results from studies of the relationship between TQM practices and organizational 

performance have been mixed [17, 21]. Some scholars [17, 25] have claimed that the 

effects of TQM practices on the various types of performance measures differ. 

Inconsistent results were also reported regarding the relationships among TQM practices 

[18]. Replication research contributes empirical generalizations and knowledge 

development for the purposes of validating cause-and-effect relationships, integrating the 

empirical results of a discipline, and developing theory by satisfying the criterion of 

reproducibility.  

     In order to be competitive in a changing marketplace, companies must improve both 

quality and innovativeness. Continuous improvement and breakthrough innovation both 

have their places in a company [16]. Only a few empirical studies have investigated the 

indirect effect of one performance measure on the relationship between TQM practices 

and another performance measure [28]. Moreover, there is no extensive empirical 

evidence regarding the effect of TQM practices on employee performance [45] or the 

effect of employee performance on company performance [28, 30]. The objective of this 

study was to investigate relationships among TQM practices, employee, innovation, and 

company performance.  

     The paper is organized as follows. Section 1 introduces the importance and purpose of 

the research. Section 2 reviews quality management practices and presents hypotheses 

related to the relationships between TQM practices and performance measures, as well as 

the proposed research model. Section 3 presents the research methodology, including the 

survey instrument, data collection processes, and statistical analysis. Section 4 provides 

results from the data analyses, including sample demographics and results from the 

confirmatory factor analysis (CFA), reliability estimates of the variables, the structural 
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equation modeling (SEM) results for the latent variables, and discussion. Section 5 

presents further research implications and research limitations. Section 6 concludes the 

paper. 

2.  Theoretical Background, Research Model, and Proposed Hypotheses 

The TQM variables considered were leadership, training, employee management, 

information and analysis, supplier management, process management, customer focus, 

and continuous improvement. The definitions of TQM practices were given in [32]. The 

performance measures were employee, innovation, and company performances. Figure 1 

shows the proposed research model for the relationships among TQM practices and the 

different measures of performance. All paths in the figure are labeled with their associated 

hypothesis, which is discussed in the following sections.  

2.1. Leadership 

Top management must provide necessary resources to quality-related training, such as 

quality improvement tools [14]. Leadership must also define and address values and 

performance expectations; participate in quality activities, facilitate open communication, 

participation, cooperation, and learning among employees and management; encourage 

and motivate employees to suggest and implement changes for improvement, and 

empowering them to solve problems within their area of control so that they will accept 

changes in the workplace to increase productivity [6, 10]. Based on this, we propose the 

following hypotheses: 

H1a: Leadership is positively related to training. 

H1b: Leadership is positively related to employee management. 

     Leadership in a TQM company appreciates quality and delivery performance as well as 

cost and price in supplier evaluation and selection. Leadership is committed to 

partnerships with a few selected suppliers, communicating closely with them and 

building-long term relationships with trust and loyalty [7]. This discussion leads to the 

following hypothesis: 

H1c: Leadership is positively related to supplier management. 

2.2. Training 

Training based on quality implementation and problem solving skills will increase 

employees’ knowledge, thus increasing employee involvement in TQM, ease of 

acceptance to changes, and awareness of quality-related issues [10]. Multi-skilled 

employees are flexible so they can be used in job rotation, job enrichment, and teamwork. 

Training will provide a quality-related awareness among employees and increase their 

involvement with their jobs [12]. The above discussion leads to the following hypothesis: 

H2a: Training is positively related to employee management. 

     Untrained workers can neither perform and improve their work properly nor 

understand the effects of their work on others’ work. Profound knowledge, which is 

obtained by training, will reduce special and common causes of variation [7, 10]. Thus, 

we propose the following hypothesis: 

H2b: Training is positively related to process management. 
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2.3  Employee Management 

 

Effective employee 

management efforts in a TQM 

company determine the 

structure of information and 

data analysis to ensure that 

employees use accurate, 

factual, and current 

information progressively to 

communicate within the 

company, to make quality 

decisions, to implement 

changes, and to stop the 

production line to search for 

the reasons of special causes of 

variation [14]. Thus, we 

suggest the following 

hypothesis: 

                H3a: Employee 

management is positively 

related to information and 

analysis. 

 

     Quality circles, quality improvement teams, help to make the employees feel they are 

valued, respected, and important to empowering employees in managing their daily work. 

Teamwork will improve acceptance of decisions and changes made in the work place, 

employee commitment, and quality of work life, turnover rate, absenteeism, motivation, 

job satisfaction, and their performance [7, 20]. Based on the literature, the following 

hypothesis is proposed: 

H3b: Employee management is positively related to employee performance. 

     Effective employee management efforts improve success in customer focus such that 

empowered employees solve customers’ problems effectively and in a timely manner, 

satisfying or even delighting customers [29]. Thus, the following hypothesis is offered: 

H3c: Employee management is positively related to customer focus. 

     Empowered employees will work harder to improve the quality of processes, products, 

and services and to innovate new products [10]. Empowerment, employee involvement, 

and teamwork, will lead to the success of innovations, new-idea generation, and risk-

taking in order to satisfy and delight customers [10, 24, 25]. Thus, the following 

hypothesis is proposed: 

H3d: Employee management is positively related to innovation performance. 

2.4. Information and Analysis 

With reliable, current, and timely data, quick and corrective actions will be taken as soon 

as possible without interrupting the production process. The use of a supplier performance 

measurement database will improve material quality and supplier responsiveness, 

reducing development costs and purchase price. Companies can give feedback to suppliers 

and help them to improve their processes as well. This leads to the following hypothesis: 
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H4a: Information and analysis are positively related to supplier management. 

     Organizations should focus on quality to optimize resource utilization and increase 

productivity [34]. Process management efforts require rigorous analysis of information to 

formulate and test hypotheses about work processes in order to improve the system [12]. 

Accurate forecasting and information about processes will reduce the need to carry extra 

inventory and manufacturing capacity [13]. Thus, the following hypothesis is proposed: 

H4b. Information and analysis are positively related to process management. 

2.5  Supplier Management 

Successful supplier relationships will optimize the system and improve the quality of the 

purchased materials and parts, stability and effectiveness of the processes [13]. Thus, we 

propose the following hypothesis: 

H5a. Supplier management is positively related to process management. 

    Supplier performance, such as the supplier’s product quality and timeliness, will 

improve when a company works with a few suppliers, providing them necessary training 

and technology and monitoring their performances [7]. Effective supplier relationships 

will improve product quality [4, 14], operating performance (reduction of waste, delivery 

time, and non-value-added activities) [14, 21], customer service, inventory management 

and aggregate company performance [21, 23]. Thus, the following hypothesis is offered: 

H5b. Supplier management is positively related to company performance. 

2.6  Process Management 

Effective use of process management techniques will improve processes, products or 

services [26]. Organizations should focus on quality to optimize resource utilization and 

increase productivity [34]. Reduction in variation and non-value-added activities requires 

effective process management [33]. Thus, the following hypothesis is suggested: 

H6. Process management is positively related to continuous improvement. 

2.7  Continuous Improvement 

Continuous improvements in processes, products, or services will reduce scrap and 

rework costs, waste, and non-value added activities leading to better productivity, lead 

time, and delivery performance, and improve customer satisfaction [26]. Continuous 

improvement was significantly and positively related to financial performance, operating 

performance [11] and customer satisfaction [26]. Based on this, the following hypothesis 

can be offered: 

H7. Continuous improvement is positively related to company performance. 

2.8. Customer Focus 

Customer focus will also have a positive impact on relative product quality [25], 

growth/share, profitability, and means of performance improvement, such as product 

loyalty. Customer focus was significantly and positively related to financial performance, 

product/service quality, operating performance, customer satisfaction, and aggregate 

company performance [11, 21]. Based on the reviewed literature, the following hypothesis 

is suggested: 

H8b. Customer focus is positively related to company performance. 

2.9  Performance 

Satisfied employees will work harder and concentrate on their jobs more closely, which 

will improve service quality [31], customer satisfaction [8, 15], operational performance, 
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and organizational profitability [30]. The above discussion leads to the following 

hypothesis: 

H9. Employee performance is positively related to company performance. 

Customer satisfaction has a positive impact on cost, profit, sales growth, market share, 

product loyalty, and repeat purchasing [6]. Companies introduce new products to meet 

changing and rising customer expectations in order to improve customer satisfaction, 

loyalty, and competitiveness. The above discussion suggests the following hypothesis: 

H10. Innovation performance is positively related to company performance. 

3.  Research Methodology  

We adapted items for TQM practices and performance measures from the studies [17, 25,  

27] and others. The questionnaire included a five-point Likert-type scale anchored by (1) 

strongly disagree and (5) strongly agree. The unit of the sample for this cross-sectional 

survey study was at the plant level. The sample was selected randomly among companies 

who have ISO 9001:2000 quality assurance system certificates in different industries in 

the Marmara region in Turkey. We used ISO-certified companies as respondents, since the 

certification is compatible with and a subset of TQM and can give an initial entry to the 

TQM journey [10]. We sent 750 questionnaires to the companies between 2005 and 2010. 

We requested perceived data from the respondents to measure the intensity of TQM 

practices and performance measures of the company. We obtained 486 usable responses 

(64.8%).  

     Exploratory factor analysis (EFA) using principle components extraction with varimax 

rotation was performed. Independent and dependent variables (TQM practices and 

performance measures) were used together in EFA. A bi-variate correlation analysis was 

conducted to identify the correlations between TQM practices and performance measures. 

Company performance measures included items related to operating performance, quality 

performance, and customer satisfaction. Confirmatory factor analysis (CFA) was used to 

refine the resulting scales in EFA and to assess the uni-dimensionality and convergent 

validity of the measures. We used structural equation modeling to determine the 

relationships.  

4.   Results and Discussions 

This section presents sample demographics, reliability and validity of the constructs and 

results of the statistical analysis. Table 1 gives a general overview of the respondents. 

4.1  Tests for Reliability and Validity  

Reliability analysis, with respect to composite reliability index and average variance 

extracted index, was performed to ensure that the scale items were able to consistently 

measure the corresponding latent variables, and that the variables were free of 

measurement error [2, 9]. Some items were eliminated to improve the model fit to the data 

in CFA. Table 2 shows the results of goodness-of-fit statistics of the measurement model 

and structural model along with the recommended values of the fit indices for satisfactory 

model-to-data fit.  The confirmatory measurement and structural models were found to be 

statistically acceptable at p < 0.001. As we can see from the table 2, 2 / , ,X df RMSEA IFI  

and CFI values of both models were satisfactory compared to the recommended values. 

     Table 3 gives the results of CFA and reliability estimates. It is clear that scale 

composite reliability (SCR) values of all variables surpassed the threshold value of 0.70. 

The scale composite reliability for innovation performance is still acceptable since it is 

very close to the threshold.  Average variance extracted values (AVE) of all variables 
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exceeded the threshold value of 0.50. Thus, the analysis showed that variables had 

satisfactory reliabilities. Factor loading establishes uni-dimensionality of the measures; we 

retained items that had a factor loading of at least 0.50 in EFA. Convergent validity refers 

to the agreement of the items to measure the same variable, and CFA can be used to assess 

convergent validity [3], so a test of each item’s path coefficient in CFA was used. All 

items were loaded statistically significantly on their respective variables (with the lowest t 

value being 13.64 at p < 0.01). Thus, the measures indicated a high convergent validity. 

Table 1: A Profile of the respondents 

Industry Service:  

        

 

Transportation: 21.0% 

Information technology: 9.1% 

Finance:5.6% 

Healthcare: 2.9% 

Other: 8% 

Manufacturing: Textile: 8.2% 

Metallurgy: 4.9% 

Food: 4.7% 

Furniture: 2.5% 

Chemical: 23.7% 

Other: 16.7% 

Job title Senior manager (top manager, vice manager, human resource manager, 

or total quality manager): 38 (7.8%) 

Middle manager (department manager or chief): 112 (23%) 

Low-level manager (foremen): 181 (37.2%) 

Employee (engineer or technician): 155 (31.9%) 

Number of employees Small and Medium (between 50 and 250): 195 (40.1%) 

Large (more than 250): 286 (58.8%) 

Scope of operation Regional: 43 (8.8%) 

National: 240 (49.4%) 

International: 180 (37.0%) 

Global: 23(4.7%) 

 

Discriminant validity shows the extent to which different factors are discrete. As can be 

seen from Tables 3 and 4, the correlation coefficients (R values) among independent and 

dependent variables are lower than the scale composite reliability coefficients, so that the 

measures have discriminant validity [5]. Criterion-related validity assesses the extent to 

which items in an independent variable are correlated with an external variable. In this 

study, TQM practices are the predictors, and the three performance measures are the 

outcomes. Table 4 exhibits descriptive statistics and Pearson correlations for the variables 

in the models.  

     In Table 4, we can clearly see that R values for independent and dependent variables 

vary from 0.23 to 0.65and are statistically significant at p < 0.01, implying that there is 

strong criterion-related validity. Significant and positive correlations between TQM 

variables demonstrate the existence of interdependency. Because of high standard errors 

of the estimated correlation coefficients, relatively high multi-collinearity between 

independent variables can cause difficulties in determining inferences based on regression 

estimates The maximum R values for the independent variables is 0.67, which is less than 

0.8 (Table 4), thus, there is not multi-collinearity between the independent variables [1]. 

The mean values (Table 4) for the independent variables are greater than 3.0, so [19] it 

can be suggested that, on average; the companies in Turkey positively implemented all 

TQM practices. Simultaneous results also showed that all TQM practices are significantly 

and positively correlated with all performance measures. This indicates that an increase in 

one of the TQM practices causes increases in all performance measures. Furthermore, 
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TQM practices show positive correlations with themselves, indicating the interdependence 

of quality management practices.  
Table 2: Goodness-of fit Statistics for the Measurement and Structural Models 

Goodness-of fit statistics Measurement model for 

TQM and performance 

Structural model Recommended values for 

satisfactory fit of a model to 

data 
 1650.041/889 = 1.856 2086.57/92 = 2.25 < 3.0 

RM S Error (RMSEA) 0.04 0.05 < 0.08 

Akaike’s Information Criterion (CAIC) 2699.2 2877.06 < Saturated model and 

independence model 

CAIC for Saturated Model 7437.72 7437.7  

CAIC for Independent Model 14649.93 14649  

Parsimony Goodness-of-Fit Index 

(PGFI) 

0.749 0.750 > 0.50 

Parsimony Normed Fit Index (PNFI) 0.795 0.798 > 0.5 

Incremental fit index (IFI) 0.943 0.913 > 0.90 

Comparative Fit Index (CFI) 0.943 0.913 > 0.90 

4.3  Relationships between TQM Practices and Performance Measures  

Leadership has a direct positive effect on training, employee, and supplier management (p 

< 0.001).  These results are in accord with findings reported by [13, 18] and others. This 

study confirms that TQM practices could fail without the leadership and support of top 

management. 

     Training has a direct positive effect on employee management and process 

management (p < 0.001). These results are supported by the findings of [12, 18] and 

others. It was found that employee management has a direct positive effect on information 

and analysis (p < 0.01), employee performance (p < 0.001), customer focus (p < 0.01), 

and innovation performance (p < 0.001). These findings are also supported by the results 

[14, 25, and 29] and others. Since the focus of problem-solving is on the system rather 

than on the people, fear and mistrust are eliminated in a TQM company [7], leading 

employees to contribute to new-idea generation for innovative new products. 

Information and analysis has a direct positive effect on supplier management and process 

management (p < 0.001). These results are supported by [13] and others. Effective usage 

of data and information improves communication, coordination, and relationships with 

suppliers and helps to monitor suppliers’ performance. Supplier management has a direct 

positive effect on process management (p < 0.01) and company performance (p < 0.05). 

     These results are supported by [13, 14, 17, 18, 21, and 23]. The supplier can monitor 

the buyers’ process and take proactive actions when problems occur with respect to an 

effective, collaborative, and close supplier-buyer relationship to ensure that processes are 

managed effectively. Process management has a direct positive effect (p < 0.001) on 

continuous improvement. This finding is supported by [26] and others. 
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Table 3: Results of CFA and Reliability Estimates of TQM Practices and Performance* 

  Ite

m # 

Standardiz

ed 

parameter 

t- values P value  Scale 

composite 

reliability 

Average 

variance 

extracted 

In
d

ep
en

d
en

t 
v

ar
ia

b
le

s 

Leadership 1 0.706 -- -- 0.499 0.84 0.51 

2 0.675 13.64 0.01 0.456   

3 0.697 14.06 0.01 0.486   

4 0.736 14.78 0.01 0.541   

5 0.769 15.40 0.01 0.592   

Training 1 0.745 --  0.555 0.89 0.66 

2 0.882 19.38 0.01 0.779   

3 0.809 17.78 0.01 0.654   

4 0.812 17.85 0.01 0.559   

Employee 

management 

1 0.762 -- -- 0.633 0.89 0.61 

2 0.830 18.88 0.01 0.626   

3 0.720 16.07 0.01 0.518   

4 0.791 17.87 0.01 0.689   

 5 0.795 18.00 0.01    

Information & 

analysis 

1 0.683 -- -- 0.581 0.84 0.52 

2 0.771 15.01 0.01 0.49   

3 0.695 13.71 0.01 0.52   

4 0.731 14.33 0.01 0.50   

5 0.705 13.88     

Supplier management 1 0.648 -- -- 0.420 0.90 0.60 

 2 0.725 13.85 0.01 0.525   

 3 0.803 15.02 0.01 0.645   

 4 0.836 15.50 0.01 0.700   

 5 0.813 15.15 0.01 0.661   

 6 0.801 15.00 0.01 0.642   

Process management 1 0.786 -- --     0.616 0.85 0.65 

2 0.820 17.97 0.01 0.670   

3 0.805 17.76 0.01 0.652   

Customer focus 1 0.819 -- -- 0.671 0.89 0.59 

2 0.708 16.90 0.01 0.501   

3 0.774 19.01 0.01 0.599   

5 0.787 1945 0.01 0.620   

6 0.778 19.07 0.01 0.606   

7 0.721 17.19 0.01 0.520   

Continuous  

improvement 

1 0.695 -- -- 0.484 0.77 0.63 

2 0.882 13.84 0.01 0.777   

D
ep

en
d

en
t 

v
ar

ia
b

le
s 

Employee 

performance 

1 0.906 -- -- 0.821 0.85 0.67 

2 0.636 15.78 0.01 0.405   

3 0.882 25.88 0.01 0.777   

Innovation 

performance 

1 0.699 -- -- 0.488 0.77 0.63 

2 0.879 10.75 0.01 0.773   

Firm performance 1 0.637 -- -- 0.405 0.87 0.64 

2 0.852 15.24 0.01 0.726   

3 0.889 15.64 0.01 0.790   

4 0.790 14.50 0.01 0.625   

*N=486; P < 0.001 

 

Effective process management efforts help to find and solve real causes of problems and 

reduce special and common causes of variations. Continuous improvement has a direct 

positive effect on company performance. These results are supported by [11, 26] and 

others. Effective continuous improvement efforts increase quality, productivity, efficiency 

and customer satisfaction. According to the results, customer focus has a direct positive 

effect on innovation performance (p < 0.001) and company performance (p < 0.05). These 

results are supported by [11, 21, 25], and others.  

 

 

 

2R
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Table 4: Descriptive Statistics (Mean and SD) and R Values for Independent and Dependent Variables* 

Variables R-value Mean SD 

1 2 3 4 5 6 7 8 9 10 11   

Leadership .84           4.04 0.66 

Training .52 .89          3.88 0.83 

Employee management .53 .57 .89         3.70 0.83 

Information & analysis .67 .57 .58 .84        4.00 0.67 

Supplier management .54 .44 .56 .55 .90       3.80 0.74 

Process management .46 .48 .49 .57 .49 .85      3.76 0.87 

Customer focus .56 .44 .58 .55 .63 .50 .89     4.13 0.70 

Continuous improvement .47 .46 .49 .51 .52 .47 .49 .77    3.81 0.84 

Employee performance .51 .47 .62 .54 .53 .45 .57 .52 .85   3.80 0.86 

Innovation performance .30 .23 .36 .31 .44 .26 .43 .31 .38 .77  3.97 0.84 

Firm performance .50 .43 .55 .51 .60 .45 .55 .48 .65 .40 .87 3.94 0.73 

*All correlations are significant at p < 0.01 level (2-tailed). 

**The numbers in the diagonal are scale composite reliability coefficients. 

     We noticed positive correlations of all TQM practices, effects of employee 

management and customer focus on innovation performance. This study suggests that 

successful employee management and customer focus efforts improve radical innovation 

performance in a company, while continuously improving the quality of existing products 

or services as well as introducing products or services new to the market can help 

companies to satisfy customers.  

     Employee performance has a direct positive effect on company performance (p < 

0.001). These results are supported by [8, 15, 30, 31] and others. Satisfied, motivated, and 

committed employees, who feel ownership and pride in their work, do their best to 

improve quality, productivity, and customer satisfaction by working smart and hard. 

Results show that although innovation performance is positively correlated with company 

performance, it has not a direct positive impact on company performance. Innovation 

performance may improve indirectly by means of other performance measures. This may 

be investigated in future studies. 

5. Study Implications 

Managerial Implications: The findings of this study can help managers to comprehend 

interdependency among TQM practices and performance. The positive relationships 

among TQM practices, innovation, performances of company and employee can motivate 

the leaders of the companies to commit resources in time, effort, and capital to implement 

TQM.  

Research Implications: A future study could use multiple methods and informants to 

eliminate any potential common method bias and improve the ability of the findings to be 

generalized. The model is valid for companies operating in Turkey and could be tested in 

other countries and cultures. Strategic planning, relationship between customer focus and 

continuous improvement and between employee performance and innovation performance 

can also be integrated into the model in future studies. The moderating effects of 

contextual variables such as company size, company type, scope of operations, degrees of 

competition, managerial knowledge, and ISO-9000 registration can be studied as well. 

Research Limitations: The study has several limitations. First, while the study collected 

perceived data about actual TQM practices and performance measures, some respondents 

might have been motivated to give desired data. However, since the model is reliable and 

valid in terms of exceeding the required threshold values, this bias, if it exists, should not 

cause serious problems. Moreover, the study did not use objective measures of 

performance, which could have given more accurate information with which to test the 
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hypotheses. However, since the data for independent and dependent variables were 

collected from a single respondent in the company, common method variance and bias 

might occur. We performed Harman’s one-factor test to isolate artifactual covariance 

resulting from common method variance as a post-hoc remedy [22]; the results showed 

that there is more than one factor in the unrotated principal components factor analysis 

solution of all variables and that the first factor explains 34.88 percent of variance out of 

total 67.08 percent variance. Thus, there is not a substantial amount of common method 

variance in the study. 

6. Conclusion  

The results of the study confirm that companies operating in Turkey, in general, had 

positive levels of all TQM practices. The study shows interdependency and mediational 

relationships among TQM practices and performance measures. All TQM practices were 

systematically interrelated directly or indirectly to achieve the common goal of improving 

competitiveness of the company. Results confirm necessity of TQM practices and positive 

effects of TQM practices on employee performance, innovativeness, quality, productivity, 

and customer satisfaction for improving the competitiveness of the company.  

 

Note:  The data used in the study are available from the corresponding author upon 

request. 
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