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Abstract - Total Productive Maintenance (TPM) is considered as an innovative maintenance management approach, which 

is complementary to Total Quality Management (TQM) and other standard global manufacturing practices. Therefore, to 

attain the required core competency, organizations are proposing to combine best practices like TQM and TPM. However, 

the idea of fit theory proposes that different best practices should be inspected in a single theoretical context so that the 

influence of combined implementation can be examined, considering their likely different influence on performance. 

Previous researchers have found that contextual variables and workforce influence performance parameters. Hence in this 

research, an attempt is made to combine the exogenous variables such as TPM, TQM, Human factor and contextual variables 

and studying their mutual influence on endogenous variables such as quality, cost and delivery. The variables are combined 

using System Dynamics modelling. The resulting analysis simulates the performance of the different production scenarios. 

This model addresses the issues related to 3M, i.e. manpower (both internal and external), machine and milieu of an 

organization. Hence this model is named as „Total Production Management‟. This is a novel approach for production 

management developed in India, which supports the concept of „Make in India‟.           

 

Index Terms - TQM, TPM, Quality, Cost, Delivery, System Dynamics 

 

I. INTRODUCTION 

 

During the World War II, there was a huge demand 

for consumer products. This scenario resulted in 

producing standard goods in large scale. After the 

basic necessities were met, consumers demanded 

quality goods at affordable price. After all the 

fundamental customer requirements were satisfied, 

then emerged the need for bulk customization, in due 

course of time, the organizations started operating at 

global level competing for quality, cost and 

flexibility. This lead to the advancement of 

Operations management (OM) from mass production 

to mass customization. During this paradigm shift, to 

compete at global level, organizations developed 

some new practices such as just-in-time (JIT), total 

quality management (TQM), flexible manufacturing 

system (FMS), computer-integrated manufacturing 

(CIM), agile manufacturing (AM), lean production 

(LP) and similar practices. (Modgil and Sharma, 

2016). The performance maintenance theory was 

implemented by Japan in 1951, in which the 

machines were physically examined and medication 

were given. This helped in increasing the life of the 

machine. In 1957, the focus was on condition based 

maintenance, which had the objective of improving 

the machine performances by reducing the failures 

and losses. The preventive maintenance activity was 

introduced in 1960, with the aim to have zero 

breakdown and poor production machines. The 

concept of preventive maintenance lead to the 

development of productive maintenance approach. In 

1971, Nippon Denso, of Japan, successfully 

implemented Total Productive Maintenance (TPM). 

This laid a foundation for the development of TPM in 

Japan and Europe (Patil et al., 2018).    

Globally industries are focusing on some of the best 

practice like TPM, TQM,JIT, with a common goal of 

eliminating equipment downtime and consumer 

increasing efficiency. These best practices also 

develop technology and improve the process by 

incorporating good working culture in the 

organization (Moore, 1997). The liberalization and 

inspiration of workforce became the key factor for 

success of any best practices in the organization 

(Baird et al., 2011; Fotopoulos and Psomas, 2009; 

Chines and Ghirardo, 2010). Cua et al., (2001) 

suggests that the combined best practices form a 

comprehesive and consistent manufacturing 

techniques for performance improvement. And also 

propose the blend of human factor, contextual 

variable, TQM and TPM must be considered for 

achieving the organization‟s core competency 

(Sahoo, 2018). Hence today a socio-technical system 

is considered as an key for the success of any 

organization. With this type of system, along with 

obtaining good manufacturing performance, it will be 

possible to obtain a motivated workforce, confidence 

building through morale boosting, healthy working 

condition, safety consideration of workforce, all of 

which creates a ripple effect on company‟s image 

building (Sahoo, 2019). A motivated workforce 

results in a team work, which will remove the barriers 

across the organization. Hence a good team work is 

very much essential for the success of any best 

practices in the organization (Mahajan et al., 2018).  

 

II. LITERATURE REVIEW  

 

Today industries considering quality as their 

important competitive weapon, for achieving the 

organizational goal. Total Quality Management is a 
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standard practice intended for unremitting quality 

improvement and consistent production through 

ateamwork including both internal and external 

customers of the organization (Tseng et al., 2007).  

According to Evans and Lindsay (2002), focus on 

stake holders, customers involvement, employee team 

work and continuous improvement through learning 

are the principle components for the success of TQM. 

Past researchers have found that TQM has 

contributed towards interdisciplinary work, improved 

organization‟s efficiency, good communication 

management and developed the culture of 

participative management (Thiagaragan et al., 2001). 

Hendricks and Singhal (2001), in their research have 

found a positive relationship between TQM practices 

and production performance.   But according to Li et 

al.  (2011), quality is still a concern for many 

industries. Mazher et al., (2015) found that TQM has 

influence on organization‟s manufacturing operation 

and a significant influence on manufacturing 

performance.  

Researchers have found that along with TQM, 

machine maintenance also must be considered for 

improving the organizational performance. Hence 

organizations are following best practices such as 

TQM and TPM for achieving the organization goals 

(Singh and Ahuja, 2015). Mehdi et al., (2010) 

proposes machine maintenance can significantly 

influence the production related issues such as 

production quality, operation management, 

maintenance and safety. Hence according to 

Yamashina (2000), organizations must follow the 

best maintenance strategy known as TPM because 

this type of maintenance system addresses both the 

production and quality issues. According to Ahuja 

(2011) TPM can also be used for strategy planning, 

which will help in streamlining the system of the 

organization and TPM is measured in terms of overall 

equipment effectiveness (OEE). Modgil and Sharma 

(2016) proposes, organizations having the objective 

of quality improvement and competitiveness in 

production should adopt TPM strategy. Because by 

implementation ofTPM, we achievereduced wastage, 

improved quality, improved customer satisfaction and 

obtain efficient & effective production system.  

Researchers have found that the success of TPM is 

mainly because of the involvement of the people 

worker to manager, efficient technology management 

and effective work culture (Parikh and Mahamuni, 

2015). Green (2012) proposes, if any best practices 

has to be successfully implemented, then form‟s work 

culture should be very good. According to Witt 

(2006), TPM culture provides an efficient foundation 

for a good communication channel. From the past 

research it is found that organizations practicing TPM 

develops a synergetic relationship between different 

functional departments of the organization (Ahamad 

et al., 2015). Shafer and Smunt (2004) propose 

simulation model with experimental values is an 

effective tool to bridge the gap between industry and 

academia. Moradi et al., (2011) is of the view that 

adopting TPM with one of the best manufacturing 

practices, will improve the workforce, production and 

machine efficiency. According to Majumdar and 

Manohar (2012), the combination of best practices 

with human and contextual factors will improve the 

production performance, According to Cuaetal., 

(2001) best practices such as TQM, JIT and TPM 

should be combined for achieving the performance 

improvements. This helps in understand the influence 

of joint implementation on performance management 

of the organization. The effectiveness of any firm 

depends on its proactive strategies for development of 

innovation, production efficiency and flexible 

delivery (Ahuja and Khamba, 2008). It is also found 

that firm‟s contextual variables must be considered 

for obtaining efficient production system. 

 

III. METHODOLOGY 

 

This research makes an attempt to study the 

combined influence of TPM,TQM,HF and CV on 

performance parameters such as quality, cost and 

delivery time using an system dynamics model. 

Hence an conceptual model was developed as 

follows. 

 

 
Figure 1: Conceptual model of TotalProduction Management (TPMGMT) 
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Process Study: This research was focused on 

controlling the exogenous variables such as TPM, 

TQM, HF and CV and studying their combined 

influence on endogenous variables such as cost, 

quality and delivery. Hence the data for this research 

was obtained from an medium sized commercial 

printing press, for obtaining the initial condition for 

analysis. 

 

Construction of theModel: System Dynamics (SD) 

modelling is used in this research to investigate the 

dynamic interaction of exogenous variables over 

endogenous variables. According to APEC (1998), 

the best practices when combined with ecology 

oriented manufacturing (EOM), results in a „total 

productive environment‟. Hence in this research the 

exogenous variables such as TQM, TPM, HF and CV 

were combined in SD model and the model was 

coined as „Total Production Management‟.   

 

Since the data collection was in printing industry, the 

focus of TPM was to improve the OEE of the 

machine. Hence the model focused on reducing the 

six big losses, which improves the OEE of 

machine.Globally in printing industry ISO systems 

are used for production management as best practice, 

hence ISO system was considered as a part of the 

TQM modelling. Employee training and motivation 

are the prime requirements in any type of industry, 

hence these are included in human factors modeling. 

Finally, the contextual variablespertaining to the 

model machine selected during the process study was 

breakdown and standard operating procedure, which 

was included in the model. The consolidated view of 

the final model is shown in figure 2. 

 

 
Figure 2: Concolidated SD model of TotalProduction 

Management (TPMGMT) 

 

IV. RESULT ANALYSIS  

 

The simulation of the SD model was performed to 

show the importance of Total Production 

Management. The simulation was performed with 

different scenarios of printing industry. In Figure 3, 

Figure 4 and Figure 5, Scenario 1 represents the 

initial condition, which was obtained during the 

process study in the printing press. The Scenario 2 

represents the situation when Total Production 

Management is practiced which is a blend of the best 

practices. The Scenario 3 represents the situation 

when only TPM is practiced whileScenario 4 

represents a situation where only TQM is practiced. 

 

Comparing Delivery Period: From Figure 3 it can 

be observed that the Scenario 2 which represent 

TPMGMT, has the least delivery period. 

 

 
Figure 3: Simulation of delivery period with Total Production 

Management (TPMGMT) model 

 

Comparing Production Cost:From Figure 4 it can be 

observed that the Scenario 2, which represent 

TPMGMT, has the least production cost. 

 

 
Figure 4: Simulation of production cost with Total Production 

Management (TPMGMT) model 

 

Comparing Quality:From Figure 5 it can be observed 

that the Scenario 2 which represent TPMGMT, has 

the highest quality percentage. 

 

 
Figure 5: Simulation of quality with Total Production 

Management (TPMGMT) model 



International Journal of Management and Applied Science, ISSN: 2394-7926                          Volume-5, Issue-9, Sep.-2019 

http://iraj.in 

 Comparison of Quality, Cost and Delivery Obtained Through Total Production Management 

 

113 

V. CONCLUSIONS 
 

The aim of this research was to compare the 

endogenous variables (delivery, cost and quality) 

performance under different realistic production 

scenarios with proposed total production management 

model. Hence a literature review was performed in 

which some of the best production practices such as 

TPM, quality system TQM were identified.  

This also helped in identifying the sub variables 

under each category for developing the proposed 

TPMGMT model. Also in the literature review, it was 

found that there was a need for the blend of the best 

practices, rather than following a stand-alone best 

practice. Accordingly a conceptual model was 

developed with the literature support. The conceptual 

model was then transformed into SD model. Once 

again the variables include in the model were 

obtained through the process study performed in the 

organization. Finally the model was simulated and 

performance parameters such as delivery, cost and 

quality were compared and it was found that the 

results of TPMGMT model was always better when 

compared with all the other scenarios.   

Hence, we can conclude that when the best practices 

are combined it develops a synergy in the system that 

will help in getting the desired results. Since the 

model is built using a socio-technical system, apart 

from technology and workforce, customer and 

environment is also taken care in this system. Thus, 

the model TPMGMT is a three in one model, which 

takes care of the organization (both internal and 

external customers), machine and environment, 

which is considered as a3MModel - Manpower 

(internal and external customers), Machine and Milue 

(environment).   
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