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Impact of TQM on operational, logistical and quality performance with a moderating 

role of reverse supply chain 
 

1. Introduction 

TQM theory was developed by Deming in 1991. Total Quality Management Theory is based 

on customer satisfaction (Arumugam et al., 2008). It is widely believed that rather than putting the 

whole responsibility on manufacturing quality, it can be generated and monitored when teams of various 

departments share responsibility for ensuring quality at different stages. Quality management is a 

comprehensive approach that includes every company function and is oriented towards continual 

improvement. Furthermore, it is also an approach towards organizational transformation (Kaynak, 

2003; Kaynak & Hartley, 2007). Strategic approaches to management, like TQM, have been regarded 

as helpful in encouraging learning and improving organizations' competitive edge (Hung et al., 2011; 

Sahoo, 2018). 

Total Quality Management is a philosophy towards the art of management that began in the 

industries of Japan. This philosophy originated in 1950 and has progressively gained popularity in 

Western countries since 1980. TQM refers to an organization's goal of providing a constant supply of 

goods and services that meet its customers' needs (Singh & Agrawal, 2018). According to a significant 

body of empirical research, adopting TQM increases quality performance. They were assessed in a 

variety of methods, and it was discovered that TQM implementation and specific strategies that improve 

performance Prajogo prediction varies around the whole world (Arumugam et al., 2008; Bowersox et 

al., 2007; Prajogo & Brown, 2004; Prajogo & Sohal, 2006). A study examined Jordan's oil and gas 

companies and concluded that total quality management positively impacts operations efficiency and 

organization performance. Implementation of Total quality management in organizations is needed to 

acquire a few internationally recognized quality credentials for creating a better image of the company 

with foreign customers, establish a feeling of the same purpose, team spirit, and common trust among 

every individual, as well as improve the feeling of belongingness to the work environment. 

Manufacturing organizations must know and understand the influence of complex product offers on 

business performance, such as quality, cost, time, and delivery. The company should calculate 

manufacturing process performance and identify operations efficiency in manufacturing as time, 

expense, quality and reliability measurements. Which are related to manufacturing firm’s operations 

(Trattner et al., 2019). Reverse supply chains deal with the backward flow of items that have been 

damaged or used. RSCs involve actions starting from collecting, inspecting products, and disposing and 

distributing collected products. Properly organized RSC can offer economic and environmental 

advantages (Fazlollahtabar, 2019). 

1.1 Background of the Study 

Markets are becoming increasingly competitive day by day compared to previous decades. With 

more vendors offering similar goods or services, the business environment is becoming more 

competitive, compelling firms to compete. Consequently, to achieve organizational success, 

organizations must react quickly, effectively, and efficiently to market developments (Senarath et al., 

2020). Total quality management is widely practised by firms worldwide, including in Malaysia. Small 

and medium enterprises use the total quality management technique to gain a significant revenue 

increment, eventually leading to GDP growth (Pambreni et al., 2019). Total quality performance is used 

in organizations to bring quality to services, products, people, and processes to create long-term 

profitable organizations. They further mentioned that, in terms of total quality, customers have a driving 

seat and can guide the organizations on precisely what they should bring to be the customer's choice. 

Further, they write that to gain a sustainable competitive edge over competitors' organizations, 

they use TQM." The TQM focuses on the quality of the products and services, continuous improvement 

from the organization's perspective, and employee participation to bring quality management into the 

organizational work setting. Working as a team and involving every team member can motivate 

employees to work efficiently, eventually leading to high organizational performance (Rashid et al., 
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2023). Various empirical studies reveal that logistics is a strategic vector in a company's structure and 

impacts its performance, particularly regarding service quality and overall profitability. As Mentzer et 

al. (2001) and Fugate et al. (2012) point out, logistics impacts efficacy and profitability. Logistics 

management has become a powerful tool for gaining a competitive edge and boosting organizational 

performance (Baloch & Rashid, 2022; Li et al., 2008). 

Markets provide a variety of options to consumers. Therefore, it has become crucial for today's 

businesses to offer fair value to consumers. Otherwise, customers can choose from other options 

provided by competitors. Therefore, in today's world, companies are targeting two main targets 

irrespective of industry, which gives productivity and value to their customers (Gupta & Singh, 2017; 

Hashmi, 2022). TQM adds value to the management of a company by improving efficiency. This results 

in the success of the company. The basis of the philosophy of TQM was to provide a system of 

enhancement that improved processes involved in manufacturing. When TQM was found to be 

successful in manufacturing, it incorporated this philosophy into managerial operations to improve the 

company's performance (Sweis et al., 2019). Both manufacturing and operational performance 

strategies are critically important for increasing productivity and making businesses successful. 

1.2 Problem Statement 

TQM implies a philosophy of management throughout the company. This focuses on 

continuous improvement and enhancement of the quality of processes and the company’s products and 

services. Old literature in logistics shows that logistical performance may impact a company’s 

performance (Hashmi et al., 2023). Furthermore, empirical findings also confirm the significance of 

logistical performance on a company’s performance (Fugate et al., 2012). Large-scale manufacturing 

organizations have yet to be able to achieve their targeted level of operational efficiency during their 

peak season. Primary data suggests that poor quality, increased costs, and a lack of flexibility are 

significant reasons for failing to reach the targeted level of operational efficiency. The researcher aims 

to explore solutions to the performance gap. Limited research has been done on the impact of "TQM on 

operational performance in large-scale manufacturing organizations in  Sri Lanka. Therefore, the 

relationship between TQM and operational performance has to be identified because it affects many. 

The impact of TQM on operational performance has been identified many times but in the context of 

other countries. Researchers have different opinions on the impact of TQM on operational performance. 

Some researchers recognize a positive and significant relationship between TQM and operational 

performance. On the other hand, some researchers recognize and argue that there is an insignificant and 

negative relationship between TQM and operational performance (Senarath et al., 2020). 

This study aims to find solutions for the performance gap and also fill a theoretical gap by 

evaluating the influence of TQM practices on operational, logistical, and quality performance within 

the context of manufacturing companies in Pakistan. Further, the following research questions will seek 

answers by testing the study hypotheses: 

1. Do Total Quality Management activities influence operational performance in manufacturing 

companies in Pakistan? 

2. Do Total Quality Management activities influence the logistical performance of manufacturing 

companies in Pakistan? 

3. Do total quality management activities influence quality performance in manufacturing 

companies in Pakistan? 

4. Do reverse supply chains mediate between TQM and operational, logistical, and operational 

performance?  

1.4 Importance and Significance of the Study 

Companies should employ various ways to achieve a competitive edge with the rapid increase 

in competitiveness between businesses. A company's ability to compete depends on its ability to achieve 

operational performance. As a result, the study concludes that implementing overall quality 
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management practices is critical to achieving operational performance in a company. The significance 

of quality management has grown in the competitive international market environment; both 

performance and evaluation have become essential research subjects in the international market 

environment. The results of the study suggest that performance management in companies in which 

TQM practices are unavoidable because they lead companies to attain their business objectives; this 

research confirms that in the prevailing globalized business environment, large-scale manufacturing 

organizations with good operational performance have a significant competitive advantage (Senarath et 

al., 2020). 

Logistics plays a vital role in global trade relations. Research studies show that logistics 

positively correlates with global trade through various analytical approaches. Some studies have linked 

logistics performance variations with global trade volumes by demonstrating a relationship between 

logistics indicators and global trade (Gani, 2017; Rashid et al., 2024a). A survey of four hundred twenty-

five small and medium enterprises (SMEs) used structural equation modelling (SEM) to analyze the 

data. Results showed that Indian SMEs adopt fewer lean activities. 

Furthermore, it was found that this limited adoption of lean activities positively influences 

operational performance. Wall (2021) researched the manufacturing and service industries in Thailand, 

and data was taken from five hundred twenty-five firms. Results showed differences between both 

industries concerning quality performance and total quality performance. It also suggests the 

implementation of TQM practices in both sectors. 

2. Literature Review 

 2.1 Resource-Based Theory 

The resource-based view suggests developing a company's strategy by focusing on achieving a 

competitive edge based on the company's resources. During the early 1980s and 1990s, this theory 

started developing. By adopting a resource-based view, companies seek competitive advantages from 

the inside environment rather than searching for competitive advantages from the external environment 

(Barney, 1991; Hashmi et al., 2021a). This resource-based strategy formulation theory develops a 

framework for organizational managers to look into their weaknesses and strengths to understand 

marketing issues that lead towards improving organizational performance (Hashmi et al., 2020a). 

Barney's model explains that competitive advantage resides in an organization's tangible and intangible 

resources, which must be heterogeneous, immobile, matchless, and non-substitutable (Hashmi et al., 

2020b). Total quality management (TQM) can increase performance by motivating the development of 

specific resources, producing socially complex relationships, and developing technical knowledge 

(Barney, 1991). 

Furthermore, total quality management (TQM) can develop routines and the fabric of behaviour 

in a company, which will come from experience inside the organization (Shun et al., 1994). Therefore, 

total quality management develops various differentiated competencies that lead to efficient and 

effective operations performance. Therefore, resource-based theory can be adopted for this study to 

identify the impact of total quality management on operational, logistical, and quality performance. 

2.2 Empirical Review 

2.2.1 TQM and operational performance 

TQM is a managerial philosophy that targets the improvement of each operation in the company 

by incorporating a philosophy of quality in every department of the organization. Several studies have 

classified factors of great importance in making TQM successful. Various researchers also outlined the 

different dimensions. This can be viewed as critical for TQM’s success. Commitment from top 

management, leadership, employee training, support, and customer focus are standard dimensions of 

total quality management (Alzoubi & Ahmed, 2019; Haque et al., 2020). 
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Supply chain quality management is improving performance and grasping opportunities 

generated by upstream and downstream SC linkages through a systematic approach. SC quality 

management practices are several steps a company performs to manage an item's quality throughout the 

whole SC (Quang et al., 2016; Hong. et al., 2017). Pratama and Sulistyowati (2019) concluded that 

TQM and operational performance correlate. Quality leadership requires a strategic goal, which means 

that the leader creates suitable conditions for improvement in productivity and performance. The 

dedication of top management was one of the most critical factors in successfully adopting Total Quality 

Management (Keinan & Karugu, 2018). Reliability is delivering products to customers at the time and 

day mentioned. Delivery ensures the product can be delivered efficiently at the mentioned time (Chavez 

et al., 2017).  

The research examined the industrial organizations in Indonesia and concluded that total quality 

management positively impacts operational performance. Other than enhancing a company's 

performance, it is also believed that total quality management can mediate human resource management 

for improving competitive excellence, as in the case of electricity organizations. Yama et al. (2019) 

conducted a study on universities in Thailand. They used SEM-PLS analysis and concluded that total 

quality management directly or indirectly positively impacts university performance. Fatihudin et al. 

(2020) studied private universities in Indonesia. They found that total quality management impacts 

performance by improving service quality—a study on the electronics industry in Thailand. The study 

concluded that TQM practices play a significant role in determining performance. Pratama and 

Sulistyowati's (2019) study findings showed a correlation between QM and operational performance. 

Nugroho et al. (2020) investigated the SCM correlation, timely and quality management, and their effect 

on an organization's performance. The results showed that at all strategic and functional levels, there is 

a correlation between SCM, TQM, and TQM in increasing the company's operational performance. In 

general, TQM guides the improvement of the performance of an organization, either operationally or 

financially. Therefore, this theory can be applied to this research based on the impact of TQM on 

operational performance (Senarath et al., 2020). 

2.2.2 TQM and Logistics Performance 

Logistics has become the backbone of today's international economy. Because it drives the flow 

of products and connects them with customers worldwide (Liu et al., 2018), logistics includes all 

processes involved in acquiring resources, sorting them, and transporting those resources to their 

destination. Furthermore, it also includes suppliers and distributors, who are chosen based on their 

effectiveness, accessibility, and prices. To this end, logistics aims for the maintenance of a proper flow 

of products, which requires a planning process, the management of employees, and the organization of 

the supply of goods structurally and systematically (Rashid et al., 2024b; Yazdani et al., 2020). In the 

current context of JIT production systems, improvement of logistics operations (border management, 

service quality and tracking of items) decreases delivery costs and increases their predictability and 

reliability. Munim and Schramm (2018) contemplated ninety-one economies. They had seaports and 

investigated the economic impacts of marine trade from a port infrastructure quality and logistics 

performance perspective. Results showed that port infrastructural quality helps increase logistics 

performance. 

Another research analyzed the logistics sector on quality management. The elements that 

pushed the logistics industry in Hong Kong to apply QM were investigated in this study. The evaluation 

was based on three factors: quality awareness, a system of enhancement, and increasing customer 

expectations. The research sample consisted of eighty-four Oriental Logistics Company personnel who 

were permanent employees. The organization designed a ten-step method to achieve quality 

management, starting with the commitment of management, the team of quality improvement, 

awareness of quality, measurement of quality, training of supervisors and managers, setting of goals, 

continuous improvement, effort cause removal, award, and also measures for remedial. The research 

indicated that the company began using QM to set parameters and procedures. This combined different 

divisions of the company on the same parameter. Due to this, employee management has become easy. 
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Meanwhile, the QM structure ensures that each component involved in the work process 

complies with customer demands and desires. Yu et al. (2017) investigated QM's role in improving 

logistics performance. The target population chose eight hundred (800) firms from the Kuala Lumpur 

Stock Exchange (KLSE). A total of one hundred thirteen (113) firms in Malaysia with notable logistics 

needs were taken as a sample. In this research, measurements were taken from four different domains: 

performance measurement processes, problems with expectations of customers, instruments 

quantifying expectations of customers, and satisfaction of customers based on the present findings. 

Findings revealed businesses from Malaysia adopted QM systems in logistics practices. The other 30% 

of businesses are projected to implement overall quality management in the following three years. 

Meanwhile, most businesses viewed QM as a long-term plan because the most significant barrier was 

a lack of funds. Finally, this study identified the sample size as an evident constraint. Goel et al. (2021) 

investigated the link between supply chain performance and economic growth, specifically focusing on 

policy implications and COVID-19 efforts. Data was collected from 10 countries, and results hinted 

that improving supply chain logistics performance implies positive growth. Janjua et al. (2021) studied 

the effects of COVID-19 on logistics performance and economic growth in Thailand using a univariate 

time series forecasting model. Findings verified a strong link between the two variables, mainly through 

mass tourism. This accounts for the majority of Thailand’s GDP. Sergi et al. (2021) investigated the 

causal link between logistics performance and factors in the Global Competitiveness Index (GCI), 

categorized into infrastructure, human factors, and institutions. Data was collected from Africa, the 

European Union, and Asia. The results of the ANOVA test claimed that improvement in all three groups 

would increase efficiency; however, human factors play a significant role among all three. 

2.2.3 TQM and Quality Performance 

Total Quality Management (TQM) is a philosophy that aims to achieve quality that satisfies the 

desired expectations of the consumer. TQM approaches focus on enhancing a company's processes by 

fulfilling customers' needs and providing the highest value for customers. The target of TQM processes 

is to ensure that a company's individuals, systems, and processes are continuously improving to make 

the company efficient and effective (Amin et al., 2017). To win the competition, quality is essential for 

the production of products, which provides an edge over competitors. Quality is viewed in Japan as a 

"vision" which should be carried out by companies, and it takes precedence over all other operations. 

Higher management is responsible for quality, including every stakeholder involved, from suppliers to 

customers and the general public. Total Quality Management aims to establish a distinctive culture. 

This has to be built on the endeavours of every member of the firm to fulfil customer expectations by 

providing the minimum possible price, endeavour, and time. Total quality management has become 

essential to businesses as a means of lowering costs, boosting the profit and productivity of the 

company, improving customer satisfaction, gaining an edge over competitors, and generating a more 

significant return (Fernandes et al., 2017; Rashid & Rasheed, 2024). 

The relationship between TQM's organizational performances includes the idea of quality 

enhancement throughout the organization’s managerial operations, which aims to improve products and 

services’ quality, profitability, and consumer satisfaction (Rashid et al., 2024c). Product quality 

expresses the integration of the specifications of the product, which can fulfil customers' needs by 

improving products and removing defects from products (Chavez et al., 2017). The relationship between 

total quality management and organizational performance has been a matter of concern for managers 

and researchers. Some studies show a positive relationship between total quality management and 

organizational performance (Sweis et al., 2019; Rashid et al., 2020). Many companies hinted that 

implementing TQM increased their financial performance, customer satisfaction, operational 

performance, and employee satisfaction (Panuwatwanich & Nguyen, 2017). SCM in total quality 

management involves reducing and simplifying the supplier base to help supplier relationships, 

establishing strategically strong collaborations with suppliers, and using the supplier's knowledge and 

experience for early product development. Excellent quality management fosters positive and long-term 

relationships with the supplier by allowing the supplier to engage in product design and manufacturing 

processes to enhance their product's quality or the quality of their services (Singh et al., 2018). 
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The TQM strategy ensures that an organization's human resources are working continuously 

and effectively to improve a product's quality and the services that a company is offering its customers. 

Therefore, customers play an essential role in deciding quality processes. A company is going to adopt 

in response to customer demand. Therefore, customer focus is a critical dimension. Because it 

determines the quality of goods and services in Total quality management practices (Iqbal, 2018), 

quality management policies will be executed well when top management is actively involved in their 

implementation functions (Dubey et al., 2017). Top Management's effective total quality management 

policies include strategic planning for quality management and efficient allocating of resources. This 

aims to ensure systematic quality processes in evaluations and operations. Top management's devotion 

varies and includes taking strategic-level decisions that impact the overall performance of a company. 

A company whose higher management is highly devoted has a high chance of succeeding because of 

its capability to absorb pressure from external environments and, at the same time, encourage 

performance (Bouranta et al., 2017; Rasheed & Rashid, 2023). Many studies stated that by 

implementing total quality management in an organization, product quality and product service can be 

improved, reducing costs, improving customer satisfaction, and improving performance (Rasheed et al., 

2023). Wall's (2021) research findings revealed that the study found no substantial distinction in the 

strength of the relationship between Total Quality Management practices and quality performance in 

Thailand's manufacturing and service companies. This research supports the implementation of total 

quality management in companies. Furthermore, given the findings that there are significant differences 

between the two sectors, it is essential to consider adopting different Total Quality Management aspects 

based on the sector's fit. 

2.2.4 Moderate role of reverse supply chain (RSC) between TQM and operational, logistical, and 

quality performance 

In the manufacturing industry, the circular economy has become a hot topic. Furthermore, 

interest in it has recently grown among academics and businesses. The circular economy is being 

promoted by both developed and developing economies of the world to apply in their businesses (Rashid 

et al., 2022a; Sehnem et al., 2019). Kirchherr et al. (2018) presented the proposition of the 

transformation of linear forward value chain (i.e., taking, making, and disposing) processes to a circular 

supply chain by adopting reusing, re-manufacturing, and recycling processes. The organization must 

ensure that both remarketing and recovery operations are supported by "Reverse Logistics" (RL) and 

that both are managed to manage the value chain. Both circular economy and reverse logistics share a 

common focus; for example, both are concerned with environmental issues and economics (Reike et 

al., 2018; Hashmi et al., 2021b). 

Reverse supply chains (RSCs) are the most common methods for executing inter-organizational 

circular economy operations. Generally, the reverse supply chain plans a series of efforts for recovering 

end-of-life and "after-use products, as well as intermediate by-products, from original equipment 

manufacturers (OEMs), suppliers, and other third parties," The operations mentioned above are 

classified as open-loop processes, in which items are taken and used again by parties except 

manufacturers who originally manufactured them, or close-loop operations, in which retrieved items 

are given back to original manufacturers for recycling, reuse, or refurbishment (Genovese et al., 2017). 

Transformation of typical linear SCs to reverse supply chains targets reducing waste while also saving 

the environment by limiting the use of new resources (Shaharudin et al., 2017; Kannan, 2018). 

For nearly two decades, reverse supply chain and logistics have gained greater significance and 

meaning. Reverse SC logistics has evolved from a purely economic issue in managing returned items 

to producers of products to the sustainability of the environment aspect by attempting to expand the life 

cycle of items and materials (Altekin et al., 2017; Rashid et al., 2022b). New regulations and policies, 

like the circular economy, have increased the significance and value of waste recycling, particularly 

electronic waste (Nowakowski & Mrówczyńska., 2018), and material reuse around the globe. As a 

result, there has recently been a surge in keenness to form electronic waste supply chains to capitalize 

on possible profits and market opportunities. Electronic items have a short life; therefore, electronic 

waste management must be done as soon as possible. Subcontracting different reverse logistics 
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operations, including electronic waste supply chains, has become a widespread function due to the fact 

that some firms are highly competitive in reverse and forward SCs (Kot & Grabara, 2017; Rashid & 

Rasheed, 2023). 

A closed-loop supply chain (CLSC) is a combination of both reverse SC and forward SC. This 

discusses the flow of products in both the downstream and upstream directions, in which many types of 

returns are accumulated from collection centres consolidated at processing facilities for returned 

products. When products go through an evaluation process and are subjected to a suitable disposition 

method, they re-enter secondary markets, and the cycle continues until no substantial value is expected 

to be retrieved. In the past, the reverse supply chain was referred to as product recovery management 

(PRM). PRM is concerned with managing products that flow upstream (Islam & Huda, 2018). Genovese 

et al. (2017) presented the goals of PRM as "to recover as much of the economic (and ecological) value 

as reasonably as possible, thereby reducing the quantities of waste." According to Chen et al. (2018), 

both reverse logistics and closed-loop supply chain are interchangeable words because they are 

considered synonymous. 

Genovese et al. (2017) presented five sequential steps of the reverse supply chain, following 

objectives for each step: 

a. Product acquisition: It involves receiving and collecting used items from customers. 

b. Reverse logistics is the process of recovering product value. It also includes transportation and 

centralized return facilities. 

c. Inspection and disposition: At these steps, returned products are assessed, and a favourable 

method of disposition is selected. 

d. Re-manufacturing: reusable parts are reclaimed at this stage and the product is restored. 

e. Distribution and sales: This stage creates demand for restored items in secondary markets. 

Many organizations are collecting their obsolete items and entering them into the re-

manufacturing process. Organizations like Apple, HP, and Dell participate in the reverse supply chain 

by motivating consumers to return their obsolete items (Jafari et al., 2015). A study conducted on Iran, 

considering it to be a developing economy, revealed that in addition to rewards (which are given by 

companies for returning obsolete products), other factors also play a decisive role in determining 

whether consumers are going to return electronic waste or not (Jafari et al., 2015). To realize the 

potential of reverse supply chains, strong partnerships and coordination are required across supply chain 

operations; in this context, purchasing businesses can play a key role as orchestrators of these 

operations, employing leadership methods and governance structures (Blome et al., 2017; Roman, 

2017). Mangla et al. (2019) determined supply chain flexibility, dynamism, cooperation, transparency, 

relational capabilities, and innovation as performance dimensions. These are responsible for operational 

efficacy and enhancing sustainability in a supply chain. Alayón et al. (2017) proposed the 

implementation of the 3 Rs (reduce, reuse, recycle) to make the operations environment sustainable. 

Grounded in structure conduct performance (SCP) theory, organizational structure factors, such as 

commitment towards sustainable SC commitment towards reverse logistics, are thought to enable the 

possibly effective conduct of a sustainable reverse logistics capability, which arguably leads to 

improved operational performance (Albhirat et al., 2024). Khor et al. (2016) found that if waste 

management and disposal significantly improve, they will enable operational performance. According 

to Dev et al. (2020), increasing the life cycle of any item and maximizing the value of reverse logistics 

operations have been matters of great importance and concern, and the reverse logistics system has been 

examined for economic and environmental performance. 

Guide and Van Wassenhove (2009) explained two perspectives on logistics functions. There 

are inbound logistics and outbound logistics. Inbound logistics deals with bringing items to the 

company. All stakeholders should be significantly integrated and coordinate effectively to manage both 

logistics functions. All coordinating activities involving products that have reached the end of their 

useful life or require a new adjustment to move forward are referred to as reverse logistics. The 

collection of civil waste that begins with garbage collection and ends in waste reuse is an example of 
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reverse logistics and among the essential coordinating techniques within the show term (Habibi et al., 

2017). 

The reverse supply chain can be used for the improvement of process design, product design, 

and operations because it provides a plethora of actionable insights. To increase the efficiency of a 

reverse supply chain and address market and nonmarket forces, a firm must first assess the aspects of 

business that are impacted by rates of return and recycling and choose areas to focus on and put its 

efforts into (Singh & Agrawal, 2018). Pushpamali et al.'s (2021) study results disclosed that reverse 

logistics activities can decrease the sourcing cost of materials significantly compared to using new 

materials while maintaining the time of construction and quality of the project. Furthermore, they 

conducted interviews with fifteen experts in construction and found that their reverse logistics activities 

preserve the material's quality and the project's life as new materials. 

2.3 Research Framework 

By reviewing the literature, a research framework is adopted. Total Quality Management 

(TQM) is an independent variable in this study, and operational performance, logistical performance, 

and quality performance are dependent variables. Furthermore, the reverse supply chain is used as a 

moderator to evaluate its moderating role. Figure 1 illustrates the research framework. 

 

Figure 1: Research framework 

Source: Author's work with the support of literature 

The following are the hypotheses of this research. 

H1: TQM has a positive influence on Operational performance. 

H2: TQM has a positive influence on logistical performance. 

H3: TQM has a positive influence on Quality performance. 

H4: The reverse supply chain moderates TQM and operational performance.   

H5: The reverse supply chain moderates TQM and logistical performance.  
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H6: The reverse supply chain moderates the relationship between TQM and quality 

performance. 

3. Research Methodology 

To analyze the relationship and influence of the dependent variable on the independent variable, 

as well as the influence of the mediating variable on the dependent and independent variables in terms 

of results, we will employ a deductive approach. Using regression analysis, we will show how 

independent factors affect dependent variables. We will use correlation to examine the effects of 

different factors on one another and the relationship between two dependent variables. Because, as per 

Shawn, it explains the consequences for a specific period that may vary in the future, the research is a 

cross-sectional study (Rashid et al., 2021). This study uses a descriptive research design to establish the 

impact of TQM activities on operational, logistics, and quality performance. It also evaluates the 

moderating role of the reverse supply chain on the relationship between TQM and operational, logistics, 

and quality performance. There are two sources, including primary sources. An essential source could 

be an area where we can get firsthand data or unique proof. An interrogation approach was combined 

with a standardized questionnaire to collect primary data. 

In contrast, a secondary source is a location where we can obtain information that another 

individual has already gathered. The company's bank statements, journals, and analyses gather primary 

facts (Khan et al., 2021; 2022). This study adopts an empirical investigation design because it focuses 

on the impact of TQM practices on operational, logistical, and quality performance and the moderating 

role of the reverse supply chain on operational, logistical, and quality performance. Qualitative 

descriptive research provides data that explains the “who, what, and where of events or experiences” 

from a subjective perspective and poses the issue of trustworthiness (Haq et al., 2023). Descriptive 

research design focuses on explaining the features of an individual or group (Rashid & Rasheed, 2022; 

Rashid et al., 2021). Studies concerned with particular predictions, narrating facts and features of 

scenarios, groups, or individuals are descriptive research (Agha et al., 2021; Hashmi & Mohd, 2020).  

3.4 Sampling Strategy 

The population for this research is senior managerial-level staff from various departments of 

steel manufacturing companies in Pakistan. A sample design is a method for choosing a representative 

sample from a given population. It refers to the researcher's process or protocol for selecting items for 

the survey (Haque et al., 2021; Rekha et al., 2018). Simple random sampling will be used because it is 

generalizable. Furthermore, it is reliable, easy to understand, and may be understood easily. Information 

is collected from managerial-level employees. Managers are respondents to this study. In various 

research studies, one respondent has been taken from each organization (Alrazehi et al., 2021; Senarath 

et al., 2020). A questionnaire was used to collect data. A questionnaire is made after considering a 

literature review. The questionnaire is developed attentively and with great care to identify the impact 

of independent variables on dependent variables and the moderator's moderation role.  

4 Result  

4.1 Descriptive Profile of Data 

In this research, Total Quality Management (TQM) is taken as an independent variable (IV) 

along with dependent variables like operational performance (OP), logistics performance (LP), quality 

performance (QP), and reverse supply chain (RSC) to check the moderation role between the 

independent variable and dependent variables. Data was collected from employees of 10 steel 

companies. Furthermore, SPSS and SmartPLS are used to run tests.  

4.2 Validation of the Model 

A regression model is used to check the results of the data collected through a designed 
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questionnaire. A questionnaire was adopted from various sources for different variables. Many 

researchers have used this same model for the same sort of variables. What are the total quality 

management (TQM), operational performance (OP), logistics performance (LP), quality performance 

(QP), and reverse supply chain (RSC) in this research? 

Y = A + Β1X1+ Β2X2+ Ε 

Y = A + Β1X1*X2+ Ε 

4.3 Relationship of Variables in the Model 

Our structural model, which is based on our regression model analysis (SEM), is a set of 

statistical techniques that are used to measure and analyze the relationship between the observed and 

given latent variables; some of them are independent, while our primary subject is dependencies, and 

by nature, this model is said to be similar but more potent than the simple regression analysis that 

explains the linear and multi-factor correlation and the casual relationship among all the variables. At 

the same time, this model also focuses on the accountability of some significant errors in our study. 

4.4 Demographics 

This section presents the demographic profile of the respondents. As you can see in Table 1, it 

has been found that out of 40 respondents, 25 had a master's degree, which accounts for 62.5%. Those 

with a bachelor's degree were 8 (20%), and 7 (17.5%) had other degrees. The details are shown in table 

1: 

Table 1: Education 

Education Frequency Per cent 

Valid Bachelors 8 20 

Masters 25 62.5 

Others 7 17.5 

Total 40 100.0 

Source: SPSS output 

In addition to the education, respondents were asked about their experience. As you can check 

in Table 2, it was found that out of the respondents, 15 (37.5%) had experience between 1 and 5 years, 

which reflects the inclusion of young professionals. The data also shows that 14 respondents (35%) had 

experience for more than ten years, and 11 (27.5%) had experience between 5 and 10 years. This shows 

well-diversified respondents in terms of experience. 

Table 2: Experience 

Experience  Frequency Per cent 

Valid 1-5 Years 15 37.5 

6-10 Years 11 27.5 

More Than 10 Years 14 35 

Total 40 100.0 

Source: SPSS output 

 

Results were extracted from the survey questionnaire data. The data was collected through 

email. The data was initially assessed for quality through data screening and preliminary analysis. The 

following section presents the preliminary data analysis. In the first step, the data was assessed for 

missing values. In the data collection, missing values occur when respondents fail to answer the item 

or items in the survey questionnaire. In this study, the frequency and imputation of the missing value 

can be used to assess the missing value for each item of the questionnaire to check the missing data. 

However, the results of the returned questionnaires show that the values in the data were present. 

Therefore, the data is free of any missing values. In the preliminary analysis, detecting unusual values 

or outliers has immense importance. These values may mislead the analysis results and lead to 

underestimating or overestimating the coefficients (Das et al., 2021). According to Rashid et al. (2019), 
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outliers are observations that contain an unusual value in a single variable. They suggest that such values 

can be detected using histograms, boxplots, and standardized (z) scores of a variable. This study used 

the upper and lower bounds of the z score to test outliers. Appendix D1 shows the results of the 

univariate analysis based on standardized values. Hair et al. (2022) documented that the values of z 

scores greater than four or less than four fall under the category of outliers. The results showed that all 

the z-scores of variables are within the range Hair et al. (2020) suggested, between -4 and 4. 

Furthermore, the range of the z score for the current research values ranged from -3.28 to 3.5. 

This range shows an acceptable range of z score, and all 98 cases are under a range of ±4. Therefore, 

the data is free from any outliers and suitable for further analysis. 

This study's data was assessed to check whether it follows a normal distribution. The data that 

does not follow a normal distribution is skewed, either left-skewed or right-skewed. The data could be 

considered normal when the skewness of each question is between -2 and +2 and the kurtosis is between 

-7 and +7. Khan et al. (2023a) argued that acceptable values for the duo should not be greater than ±2. 

The values between -2 and +2 and kurtosis values between -3 and +3 demonstrate sufficient normality. 

The data fall under the category of normality based on the threshold (Khan et al., 2023b). 

This section represents the focal construct of descriptive statistics. As you can see in Table 3, 

the data shows that Total Quality Management has a mean value of 3.73, which is between neutral and 

agree but more inclined towards agree, and a standard deviation of 0.871. In addition, the mean values 

calculated for operational performances are 3.58, and the standard deviation is 0.777, which falls 

between neutral and agree but is more inclined towards agree. The mean value of logistic performance 

shows a mean value of 3.041 and a standard deviation of 0.729, which shows a mean value response 

between neutral and agree but more inclined towards neutral. In addition, the calculated mean value of 

quality performance is 3.593, with a standard deviation of 0.761. This shows a response between agree 

and neutral but inclined towards agree. 

Table 3: Descriptive statistics  

Variable Mean Standard Deviation 

Total Quality Management (TQM) 3.725       0.871 

Operational Performance (OP) 3.576       0.777 

Logistics Performance (LP) 3.041 0.729   

Quality Performance (QP) 3.593 0.761   

Reverse Supply Chain (RSC) 3.852 0.644   

Source: SmartPLS output 

The mean value of the reverse supply chain shows a mean value of 3.852 and a standard 

deviation of 0.644, which shows a mean value response between neutral and agree but more inclined 

towards agree. The assessment of the reliability and validity of the data is an important step. The values 

given in Table 4 show satisfactory reliability for the data. The values of AVE are above the threshold 

of 0.50 (Rashid et al., 2024c). The values of composite reliability are also above 0.70 (Rashid & 

Rasheed, 2023), which indicates the data is suitable for further analysis. The results can be drawn based 

on the data as it is of good quality. 

Table 4: Construct reliability and validity 

  Cronbach's Alpha Rho_A Composite Reliability Average Variance Extracted (Ave) 

LP 0.938 0.963 0.949 0.726 

OP 0.909 0.941 0.923 0.635 

QP 0.952 0.959 0.960 0.777 

RSC 0.732 0.822 0.829 0.552 

TQM 0.884 0.899 0.901 0.505 

Source: SmartPLS output 

4.5 Common Method Variance Test 

The values presented in Table 5 show that the variables meet the criteria, and there is no issue 
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of standard method variance. The values are presented in the table for detail. The values presented in 

Table 5 show that the variables meet the criterion, and there is no issue of standard method variance. 

The values are presented in the table for detail. 

Table 5: Common method variance test 

Le1     0.237  

Le2     0.051  

Le3     0.161  

Le4     0.137  

Lp1 0.247      

Lp2 0.163      

Lp3 0.191      

Lp4 0.199      

Lp5 0.121      

Lp6 0.105      

Lp7 0.151      

Op1  0.099     

Op2  0.026     

Op3  0.161     

Op4  0.239     

Op5  0.170     

Op6  0.248     

Op7  0.276     

P2   0.046  

Pd1   0.189    

Pd2   0.197    

Pd3   0.177    

Pd4   0.144    

Pd5   0.134    

Pd6   0.133    

Prm1     0.100  

Prm2     0.199  

Prm3     0.247  

Prm4     0.195  

Rsc12    0.505   

Rsc13    0.275   

Rsc14    0.260   

Rsc15    0.276   

Wm1                  0.165   

Source: SmartPLS output 

Table 6 also shows that this data meets the requirement of the HTMT ratio. 

Table 6: HTMT Ratio 

LP Op QP Rcs TQM 

LP 0.852      

Op -0.002 0.797     

QP 0.174 -0.193 0.881    

Rcs 0.208 0.169 -0.364 0.743   

TQM 0.059 0.140 -0.354 0.285 0.710  

Source: SmartPLS output 

 

4.6 Measurement Model 

The value of R2 in Table 7 shows that all variables together provide a good explanation of the 

model. TQM successfully explains about 27% of the changes in the dependent variable (logistic 

performance). Moreover, TQM also explains 28% of the changes in the dependent variable, operational 

performance, while the highest explanation is in the context of quality performance, where TQM 
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explains 40% of the changes in the dependent variable (Rashid & Amirah, 2017). This model shows a 

reasonable explanation that falls under the moderate to good explanation (Rashid, 2016). 

Table 7: R-Square 

  R Square R Square 

Adjusted 

      

Lp 0.269 0.208       
Qp 0.400 0.322       

Op 0.281 0.221       
Source: SmartPLS output 

Hypothesis testing eight was conducted using structural equation modelling, and a bootstrap of 

5000 was used. The statistical values in Table 8 show that TQM significantly influences logistic 

performance (β=0.264, p<0.24). Based on p values, it is inferred that TQM has a significant influence 

on logistic performance. In addition to that, TQM has a significant influence on operational performance 

(β =0.198, p<0.032) and quality performance (β = 0.162, p<0.038). This research also assesses the 

moderating effect of the reverse supply chain on the relationship between logistic performance, quality 

performance, and operational performance. The results indicate that reverse supply chain management 

moderates the relationship between TQM and operational performance (β=0.449; p<0.000). It also 

moderates the relationship between total quality management and quality performance (β = 0.396; 

p<0.041) but fails to moderate the relationship between logistic performance and TQM (β = 0.095; 

p<0.276). The majority of the hypothesis seems to be accepted as proposed. The details are given in 

Table 8. Figure 2 illustrates the path analysis of the structural model. 

Table 8: Hypotheses Testing Using Structural Regression Model 

Β  T-Statistics   P-Values 

LP -> QP                 0.157 2.187  0.048 

Rcs -> LP 0.194 2.540  0.046 

Rcs -> Op 0.052 0.254  0.780 

Rcs -> QP 0.358 2.474  0.030 

TQM -> LP 0.264 3.359  0.024 

TQM -> Op  0.198 3.123  0.032 

TQM -> QP 0.162 3.959  0.038 

M1 -> Op 0.499 3.770  0.000 

M2 -> QP 0.396 2.814  0.041 

M3 -> LP  0.095 1.089  0.276 

Source: SmartPLS output 
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Figure 2: SEM analysis 

Source: SmartPLS output 

5. Discussion, Conclusion and Recommendations 

5.1 Discussion 

Results collected using SMART PLS and SPSS software show that our independent variable 

significantly impacts all three dependent variables: operational performance, logistics performance, and 

quality performance. Furthermore, the results confirm TQM's impact on the reverse supply chain. 

Moreover, results show that the reverse supply chain plays a moderating role between our independent 

variable (TQM) and two dependent variables: operational performance and quality performance. 

However, the reverse supply chain does not mediate between total quality management (TQM) and 

logistical performance. Many studies were conducted to check the influence of total quality 

management on operational performance. Operational performance was taken as a single independent 

variable, and the results also suggested a positive relationship between total quality management and 

operational performance. 

Similarly, the relationship of other independent variables was also studied with total quality 

management. However, this research is different from many previous studies. This study is conducted 

within the context of the Pakistani steel industry. Furthermore, this paper examined the relationship 

between three independent variables and total quality management. Moreover, there were fewer 

responses to the shared questionnaire.  

This study provides proof of the linkage between total quality management (TQM) and 

operational performance (OP), logistics performance (LP), and quality performance. Furthermore, it 

confirms the significant impact of TQM on the reverse supply chain. This research is an addition to the 

literature on quality management. This study provides insight into the role of TQM and its impact on 

the mentioned dependent variables in the context of the Pakistani industry. This research paper provides 

a framework that synergizes total quality management practices with the reverse supply chain to 

maximize influence on operational performance, logistics performance, and quality performance. 

5.2 Policy Implications 

In today’s internationally competitive market, the significance of quality management has 
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rapidly increased. Therefore, performance and assessment have attracted the attention of both academia 

and industry. From the results of this study, it is clear that adopting total quality management practices 

is helpful because it helps attain business goals. Furthermore, this research has empirically verified that 

steel companies that adopt total quality management practices achieve a competitive advantage. 

Research findings suggest a significant impact of our independent variables, Total Quality 

Management (TQM), on dependent variables, such as operational performance (OP), logistical 

performance (LP), and quality performance (QP). Furthermore, results also confirm that the reverse 

supply chain plays a role in moderation between the reverse supply chain and two dependent variables: 

operational performance (OP) and quality performance (QP). Organizations can benefit from the 

adoption of total quality management practices. They can increase operational logistical and quality 

performance by improving the dimensions of total quality management, as well as leadership, customer 

focus, planning, and process management practices. This can provide a competitive advantage and help 

sustain the market. Furthermore, the study suggests adopting reverse supply chain practices to 

strengthen the impact of total quality management on operational performance and quality performance. 

5.3 Organizational Implications 

The business environment has become more competent than in the past, so companies should 

adopt various methods for attaining competitive advantage. For this purpose, operational performance 

is critical for achieving a competitive advantage. This study proposes the adoption of total quality 

management practices for the attainment of operational performance, logistical performance, and 

quality performance. Organizations can increase their focus on implementing the TQM philosophy to 

improve operational, logistical, and quality performance and reverse supply chain activities. The results 

suggest a significant influence of TQM on operational performance, logistical performance, quality 

performance, and the reverse supply chain. Organizations must improve customer focus activities, 

process management, leadership, and planning to increase their operational, logistics, and quality 

performance because these dimensions of TQM play a vital role. Furthermore, reverse supply chain 

activities are helpful in the removal of waste and the reuse of materials. This also helps in cost savings 

and makes the organization more competitive. 

5.4 Limitations and Future Research 

This study has some limitations. Firstly, data was collected through a questionnaire. This was 

shared through email. Where there was no control over who was actually completing the shared 

questionnaire. Furthermore, there needed to be higher response rates. This is also a potential problem. 

Therefore, future researchers can adopt different methodologies like interviews, field studies, and other 

data collection methods. Future studies may be conducted in different industries in Pakistan by using 

this research framework. It will be helpful to examine the role of total quality management and its 

impact on operational, logistics, and quality performance. Suppose the findings of other industries 

support the hypothesis mentioned. In that case, it will be helpful for those industries to adopt a total 

quality management approach and focus on the dimensions of TQM to improve operational, logistics, 

and quality performance. Moreover, future researchers may extend this research by taking different 

independent variables on other time horizons in different industries and regions. So, the results may be 

different from this research's findings. This research can be a platform for those research works. 
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