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Abstract 

The main purpose of this paper is to investigate the correlations among the Total Quality 

Management (TQM) and performance factors of the organization based on the survey data 

from the apparel manufacturing firms in Bangladesh. Lean Manufacturing (LM) is an 

advanced manufacturing philosophy used for the improvement of organizational performance 

in a competitive business environment. The effective implementation of TQM as a lean 

parameter plays a vital role in the improvement of operational and business performance of 

the organizational. This paper addresses the role of TQM and its correlation with the 

important components of organizational performance. 
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1.0 Introduction 

The contribution of apparel industry to the economic development of Bangladesh is well 

recognized. Due to the global competition, the apparel manufacturers in Bangladesh may 

need to redesign their manufacturing processes in order to achieve the competitive 

advantages in terms of cost, quality, delivery lead time and flexibility. The business 

competition and the high expectation of the buyer force the apparel firms to adapt new and 

advanced manufacturing approaches to position themselves to compete. The study of Total 

Quality Management (TQM), Total Preventive Maintenance (TPM), Just-in Time Production 

(JIT) and Lean Manufacturing (LM) generally investigate the practices and the their impact 

on the organizational performance in isolation. Lean Manufacturing is an integrated approach 

consisting of several lean bundles such as TQM, TPM, JIT production etc. Lean bundle is a 

set of interrelated and internally consistent lean practices (Shah and Ward, 2003, 2007).The 

objective of this study is to find the correlation between the lean manufacturing bundle TQM 

and the organizational performance. This study focuses on the relationship of TQM as a lean 

bundle with the operational and business performance. 

 

2.0 Literature Review 

2.1 Lean Manufacturing 

Lean Manufacturing is a manufacturing philosophy adopted by the manufacturing firms to 

ensure the elimination of waste and minimize cost of production (Wilson, 2010).Lean 

Manufacturing focused on the value stream of the production processes of the organization 

for identifying and eliminating waste and extended along the supply chain network (Scherrer-

Rathje et al., 2009).The benefits of Implementation of lean manufacturing such as 

improvement of productivity and quality, customer satisfaction and cost reduction has 

motivated many companies even many industries often fail to implement lean (Ibrahim 
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Alhuraish et al., 2016, Scherrer-Rathje et al., 2009).Lean manufacturing is the effect of 

reinforcing practices of several lean bundles including TQM (Dal Pont et al., 2008), 

TPM(Sakakibara, Flynn, Schroeder, & Morris, 1997), JIT (Shah and Ward, 2003,2007, 

Scherrer-Rathje et al., 2009, (Taj & Morosan, 2011),), Process Management (Gusman, Lim, 

& Siti Norezam, 2013),design for manufacturing and assemble (DFMA), supplier 

management and human resource management (Shah and Ward, 2003, 2007, Scherrer-Rathje 

et al., 2009). Lean is the synergistic effect of the practice of lean tools and techniques in order 

to improve the overall productivity and quality through reduction of waste Liker, 2004). Lean 

implementation involves implementing a set of shop floor tools and techniques with the aim 

of reducing waste within the organization and along the supply chain (Liker, 2004, Shah and 

Ward, 2003, 2007) 

 

2.1 Total Quality Management 

Literature reveals many definition of Total Quality Management. TQM is a management 

philosophy for continuously improving the quality of the products or services and business 

processes to achieve the customer satisfaction(Vuppalapati, Ahire, & Gupta, 1995). 

According to Kaynak (Kaynak, 2003)(Kaynak, 2003)(Kaynak, 2003)(Kaynak, 2003)(2003), 

TQM is a holistic management philosophy used for continuous improvement in all the 

functional activities of the organization from the acquisition of resources to the customer 

service after the sale.Quality has been recognized as one of the most important driver for the 

manufacturers due to the global competition and high expectations for better quality by 

customers (Ketikidis et al., 2006)(Ketikidis et al., 2006)(Ketikidis et al., 2006)(Ketikidis et 

al., 2006)(Ketikidis et al., 2006).Different authors defined different dimensions of TQM. 

Saraph et al. (1989) developed eight critical elements to measure the TQM performance. 

These elements are: Role of divisional top management and quality policy, role of the quality 

department, training, product and service design, supplier quality management, process 

management, quality data and reporting and employee relations. Flynn et al. (1995) 

developed the similar elements of TQM and measured the impact of TQM practices on 

quality performance and competitive advantages. 

 

2.3 Organizational Performance 

Performance measurement is an important and regular practice for the effective management 

of the firm. The organizational performance can be classified as the operational and business 

performance. The operational performance is basically the non-financial performance. TQM 

practices can improve the operational performance such as inventory and quality performance 

(Kaynak, 2003). The implementation of TQM as a lean manufacturing element is required to 

define and evaluate the manufacturing performance variables based on the production 

process. Chinese manufacturing firms benefited from the implementation of TQM through 

the reduction of inventory, waste and defect rate (Lee, 2004). TQM practice can improve the 

on time delivery and quality performance of the organization (Yunis, Jung, & Chen, 2013).  

 

3.0 Objectives of the Study 

The objectives of this study are as follows: 

a. Examine the correlation between TQM practice and productivity 

b. Examine the correlation between TQM practice and quality performances 
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c. Examine the correlation between TQM practice and lead time performances  

d. Examine the correlation between the performance variables.  

 

4.0 Conceptual Framework 

The objective of this research is to analyze the relationship of total quality management with 

the organizational performance. The conceptual research framework (Figure 1) presents the 

relationship between independent and dependent variables. Several hypotheses have been 

developed for investigating the correlations among all the independent and dependent 

variables. 

 

 

 

 

 

 

 

 

 

 

Figure 1: Conceptual Research Framework 

 

5.0 Hypotheses 

H1: Lean parameter TQM is positively correlated with the performance variables 

(productivity, lead time, and quality performance) 

H2: Performance factors (productivity, lead time, and quality performance) are positively 

correlated with each other 

 

6.0 Methodology 

This is an empirical research conducted in the apparel industry in Bangladesh. Data has been 

collected from 227 garments through structured questionnaire. A five point Liker scale (1 for 

strongly disagree and 5 for strongly agree) was used for collecting empirical data from the 

industry. This study used a non-probability convenient sampling for data collection. The 

target respondents were the production managers, factory managers, industrial engineers, 

quality managers and the others directly related with the production. Data has been collected 

from the factories located in Dhaka, Gazipur, Saver, Narayangonj and Chittagong roads. 

SPSS 20.0 and AMOS 20.0 used for quantitative data analysis. 

 

6.1 Exploratory Factor Analysis (EFA) 

Exploratory factor analysis (EFA) has been performed with twenty six observed variables (11 

items of TQM, ten items of operational performance and five items of business performance). 

The KMO value = 0.82 ensures that the sample size is adequate. The factors were extracted 

using principal component analysis (PCA) and based on the criterion of eigenvalue =1 or 

greater than 1. Varimax rotation method was used and the cumulative % of variance extracted 

by five factors is 57.099%. The new factor naming, item description, loading factors and the 

reliability of the constructs are shown in the table 1. 

Organizational Performance 

……………………………….. 

 Lead Time Performance 

 Productivity Performance 

 Quality Performance 

 Business Performance 

 

Total Quality 

Management (TQM) 
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Table 1: Naming the factors 

Factor Name Items Items description Loadings Cronbach’s alpha 

Quality Tools 

(Quality Tools and 

Techniques) 

TQM1 

Statistical process control (SPC) is 

used to identify and prevent quality 

problems 

0.63 

0.610 

TQM4 Six Sigma being followed holistically 

(Six Sigma Practice) 

0.51 

TQM5 We apply root cause analysis to 

ensure that the problem is truly 

eliminated by addressing the root 

cause of the problem (Root cause 

analysis) 

0.66 

 

 

 

Customer Focus 

(Customer Focus) 

TQM3 We use charts to determine whether 

our manufacturing processes are in 

control 

0.54  

 

 

0.726 TQM6 Our customers are actively involved 

in the product design process 

0.51 

TQM7 We are highly responsive to our 

customer needs 

0.59 

TQM8 Quality circle concept is utilized 

holistically 

0.69 

TQM10 We practice TQM for achieving zero 

defects 

0.63 

 

Lead Time 

(Lead Time 

Performance) 

OP4 Our delivery lead time has 

significantly reduced (Speed 

delivery) 

 

0.84 

 

 

 

0.821 OP5 Our manufacturing lead time has 

significantly reduced (Speed 

delivery) 

 

0.82 

OP6 Our purchasing lead time has 

significantly decreased (Speed 

delivery) 

 

0.71 

Quality 

(Quality Performance) 

OP1 The defect rate has decreased 

(Quality) 

0.77  

0.781 

OP2 Customer complaint has decreased 

(Quality) 

0.86 

 

 

Prod-Bus-Per 

(Productivity & 

Business Performance 

BP1 Our customers are highly satisfied 

with the overall quality of our 

products 

0.61  

 

 

0.851 BP2 Our sales per employee (sales 

growth) has increased 

0.61 

BP3 Employees morale is high 0.65 

BP4 Our Profit margin has increased 0.59 

BP5 Our return on asset has increased 0.66 

OP3 We maintained on time delivery of 

shipments 

0.62 

OP7 Our labour  productivity has 

increased 

0.68 

OP8 Our production line efficiency has 

increased 

0.66 
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Figure 2: Correlation between the Constructs 

 

6.2 Measurement Model Fit 

The measurement model was evaluated using the common model fit index. The common fit 

indices are Chi-square, the ratio of Chi-square to degree of freedom, Goodness of Fit Index 

(GFI) Comparative Fit Index (CFI), Incremental Fit Index (IFI), Tucker-Lewis Index (TLI), 

Root Mean Square Residual (RMR), Root Mean Square Error of Approximation (RMSEA) 

etc. The different fit indexes, their cutoff values and model results are presented in the table 

2. The model fit index shows that the measurement model is a good fit model. 
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Table 2: Model Fit 

Index 

Category 

Index 

Name 

Cutoff  Model Result Comments 

Absolute fit Chi-Square p-Value > 

0.05 

λ2(176, 

N=227)=275.859, 

P=0.000 

The model is not 

consistent with the 

observed data 

Chi-

Square/df 

Chi-

Square/df ≤ 

5 

1.567 Good Fit 

RMSEA RMSEA ≤ 

0.08 

0.05 Good Fit 

PCLOSE PCLOSE ≥ 

0.05 

0.482 Null hypothesis 

accepted. Close Fit 

Model 

RMR RMR ≤ 0.08 0.034 Good Fit 

GFI GFI ≥ 0.90 0.905 Good Fit 

  AGFI AGFI ≥ 

0.85 

0.876 Good Fit 

Incremental 

Fit 

CFI CFI ≥ 0.90 0.937 Good Fit 

TLI/NNFI TLI/NNFI ≥ 

0.90 

0.925 Good Fit 

IFI IFI ≥ 0.90 0.939 Good Fit 

Parsimony 

Fit 

PNFI Around 0.5 0.710 Good Fit 

PGFI Around 0.5 0.690 Good Fit 

 

 

7.0 Data Analysis and Findings 

An exploratory factor analysis was performed with 11 items of TQM (independent variables), 

10 items of operational performance and 5 items of business performance (dependent 

variables). Five factors were extracted through EFA. The five factors are quality tools and 

techniques, Customer focus, lead time performance, quality performance and productivity 

performance. The objective of this study was to find out the correlation between the TQM 

factors (Quality Tools and Customer Focus) and performance variables (productivity, quality 

and lead time performance). The hypothesis test results have been summarized in table3.The 

AMOS graphic of measurement model (Figure 2) and the output results presented in the table 

3 Show that all the variables are positively correlated (P<0.001). 

  

H1: Lean parameter TQM is positively correlated with the performance variables 

(productivity, lead time, and quality performance). Two factors of TQM and three factors of 

performance generates six sub-hypotheses of H1(H1a, H1b, H1c, H1d, H1e, H1f). 

 

H2: Performance factors (productivity, lead time, and quality performance) are positively 

correlated with each other. H2 is supported by three sub- hypotheses (H2a, H2b, H2c). H3 is the 

correlation between two factors of TQM 
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Table 3: Hypothesis test results 

Hypothesis 

Correlation Between Estimate P-value Comments 

H2c ProdBusPer <--> LeadTime .521 *** Significant 

H2b ProdBusPer <--> Quality .257 *** Significant 

H1f ProdBusPer <--> QualiTools .466 *** Significant 

H1c ProdBusPer <--> CustoerFocus .636 *** Significant 

H2a Quality <--> LeadTime .419 *** Significant 

H1d LeadTime <--> QualiTools .292 *** Significant 

H1a LeadTime <--> CustoerFocus .462 *** Significant 

H1e Quality <--> QualiTools .261 *** Significant 

H1b Quality <--> CustoerFocus .316 *** Significant 

H3 QualiTools <--> CustoerFocus .700 *** Significant 

 

8.0 Result and Discussion 

Lean manufacturing is an integrated approach used for the improvement of organizational 

performance. TQM as one of the important lean parameter plays a vital role for improving 

manufacturing performance. TQM As an important lean parameter has been taken into 

consideration for finding the correlation with the organizational performance such as quality, 

lead time and productivity performance. From the hypothesis testing, it was found that TQM 

is positively related to the organizational performance. Application of quality tools and is 

positively correlated with quality performance (r =0.268, P<0.001), lead time performance (r 

=0.292, P<0.001), and productivity performance (r =0.466, P<0.001). Customer focus is 

positively correlated with quality performance (r =0.316, P<0.001), lead time performance (r 

=0.462, P<0.001), and productivity performance (r =0.636, P<0.001). Lead time performance 

is positively correlated with productivity performance (r =0.521, P<0.001) and quality 

performance (r =0.419, P<0.001). Finally, productivity performance is positively correlated 

with quality performance (r =0.257, P<0.001). 

 

9.0 Conclusion 

Apparel industry of Bangladesh plays an important role in the economy of Bangladesh. The 

apparel manufacturers are now more and more aware about the importance and benefits of 

advanced manufacturing management thoughts and practices. LM, TQM and JIT are the 

manufacturing strategies which have been successfully implemented in many countries. This 

study examined the practice of TQM as a lean parameter and its correlation with the 

performance factors of the apparel manufacturing industries. The findings of the study 

indicate that TQM has positive significant correlation with performance factors such as lead 

time performance, quality performance and productivity performance. The outcome of this 

study ensures that the TQM plays a vital role for the improvement of the organizational 

performance. The practical implication of this study is that the managers of the 

manufacturing firms specially, apparel manufacturing can recognized TQM as one of the 

vital lean parameter while implementing lean manufacturing system. Application of TQM 

tools and techniques focusing on customer needs will accelerate organizational performance. 
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