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ABSTRACT 

The health of today‟s global world is hugely dominated by pace of the manufacturing. As each 

production process cause the several diseases (air + thermal + water pollution etc.) to health of 

the world. As production is vital from the viewpoint of development but while gaining the 

manufacturing pace a restriction should be applied to such uncalled byproduct which exaggerates 

the global ecology. The impetus of „First Time Right” philosophy can restrict such uninvited 

outputs. Implication of such philosophy in manufacturing ensures the optimal health of eco 

system and manufacturing by eliminates the reworking, while maintaining the pace of 

manufacturing.   

Simulation may assure the manufacturing systems to be enough competent to eliminate the 

rework. Implication of simulation in the traditional industries enhances the production system to 

facilitate Eco-Socio-Technical (EST) production. Simulation works on a regressive manner 

based on Deming‟s Plan-Do-Check-Action methodology, improves the process continuously 

until the optimal desired outputs are obtained. Presently an attempt is made to give a limelight 

how simulation can promote and facilitate the Lean Manufacturing which eventually benefits 

ecosphere. 

Key words: First Time Right, Eco-Socio-Technical (EST) production system, Simulation a P-

D-C-A approach, Global competition, Lean Manufacturing.  

COMPETITION (World is A Global Village) 

With the rapid advancement in technology, world is converted into a village whose boundaries 

are though increasing but distances are ever decreasing. This developing technological era led 

the fierce competition between the firms and monopoly is hard to find, thus to sustain in market 

one has to facilitate its available resources effectively and efficiently. Therefore, each 

manufacturer should be aware about the following aspects,  

1. Capacity: Capacity in general is defined as ‘the ability to do work‟. While inducting 

manufacturing processes capacity means the „outputs @ processes’. As claimed by W.E. 

Deming, “If you cannot define what you are doing as a process, you do not understand what you 

are doing [1].” Thus capacity should be the measure of the utilization of the available resources 

to cult optimal outputs. 

2. Competitiveness: Competitiveness as defined in general is „ability to do work effectively‟. 

Competitiveness can also be defined as the (capacity + efficiency) and is the attribute of 

manufacturing the products @ zero defects i.e. implication of the philosophy „Right First Time‟.  
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3. Sustainability: Sustainability is a desired state for any manufacturing firm, and can be defined 

as the establishing the standards lead to produce philosophy of Zero Defects @ Every Time. 

Every time delivering product in right (quality + quantity) at right time, improves and ensures the 

growth of firm. 

4. Competency: Competency is that state (monopoly) for any firm at which firm has no fear of 

the surrounding environment. Competency should always be measured in terms of 

Environmental sustainability, Social sustainability, and Technical capability (EST).  

COMPETENT MANUFACTURING 

As we all know degree of freedom is the number of inputs parameters used to define the output 

of any system. Therefore, methods should always be explicit to realize the objectives. Whenever 

the objective is realized properly then sustainability of manufacturing firm is ensured. 

“Sustainable manufacturing... is developing technologies to transform materials without 

emission of greenhouse gases, use of non-renewable or toxic materials or generation of waste 

and it includes both the production system and ecosphere [2]”. Sustainability should be 

commended from the level of long-lasting to ever-lasting. Fig 1 below designates the three 

important paradigms as objective realization, methods, and simulation incompliance with EST 

production system in order to facilitate the competent manufacturing. 

 

 

 

 

 

 

 

 

 

 

Fig 1: Paradigms of Competent Manufacturing in compliance with EST production system. 

OBJECTIVES + SIMULATION (Leading Eco- Friendly Manufacturing) 

Eco-system is equally the customer of every production as any other, as it gets affected by the 

production or the life use of the product. Thus it is of extreme importance that ecosphere is taken 

into consideration from designing to the production phase. Simulation in actual is technique 

which involves in the system right from the start i.e. from designing to the end i.e. product with 

insuring the philosophy of „First Time Right‟ to avoid reworking hence promises low thermal 
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and gaseous emission [3]. Thus, implication of simulation in production facilitates the eco- 

friendly development. 

METHODOLOGY + OBJECTIVES (Leading Socio- Friendly Manufacturing) 

All the processes are actualized by basic hierarchy of Input – Process – Output. And once the 

necessary input is obtained next step is to process these inputs with efficient methodology. 

Methodology (say, efficient deployment of methods) is of extreme importance as it is the basis of 

the „process‟ in the hierarchy and ensures the 3
rd

 most needed level of hierarchy mean „output‟. 

When methods are deployed in efficient way to cater the predestined objectives then the products 

should always be social (user) friendly. 

METHODOLOGY + SIMULATION (Leading Techno- Friendly Manufacturing) 

Simulation can predict results based on the structure/process data designed for a component prior 

to manufacturing of the product.  Ravi (2008) defines simulation as the „process of imitating a 

real phenomenon using a set of mathematical equations implemented in a computer program 

[4]‟. Therefore, prediction of the defects prior to manufacturing favors the First Time Right 

Approach. “With rising demands on net shape manufacture, quality assurance, tightening lead 

times and conservation of resources, there is increasing pressure to get it right the first time and 

every time [5].” Simulation technology enhances the manufacturing system to level of zero 

defects.  

SIMULATION PROMOTING LEAN MANUFACTURING  

In the current environment, manufacturers need to stay on the cutting edge of new technologies 

to remain competent in the marketplace. The capability to manufacture the products @ 

customer‟s demanded qualities incompliance with reduced cost and development times with low 

thermal and harmful gaseous emissions are the challenges. 

Still, there are no bigger problems to set up simulation; however the main problem is ignorance 

towards the benefits and requirement of the expert skills. Most of the simulation programs 

involve high competence + software expertise (starting from 2D to 3D to stress analysis to so 

on…..). Also the running investment for setting simulation centre is very high due to 

obsolescence and one has to spend huge initial sum of money on training, adaptation, & 

validation. But adoption of simulation in manufacturing on wide scale may lay the foundation for 

the basis of Lean Manufacturing. Lean is basically a philosophy of production using various 

Quality tools/approaches to produce optimal products. An effort should be made to develop 

„Lean Industries‟ in which, production actualizes @ customer specifications with the „First Time 

Right‟ philosophy. 

Lean is actually referred to those processes which, reduces the scrap, and increase profit. The 

concept of Lean is however complex, but as the word redirect the meaning of „Pure / Purity‟. 

Therefore, Lean manufacturing can be claimed by implicating the various purities into the 

process i.e. „Purity of thinking, Purity of work and Purity of culture and purity of various other 

operations allied to the production‟. Simulation can also prove as the Lean tool when allied 

within the process. The working area of simulation on basic process hierarchy of Input  

Process  Output is shown using the Fig 2.  
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Fig 2: Integration of Simulation as a tool of Lean operating at the Process Design Stage.  

Lean-Mean-Green [7] 

 

Attempt is made to show how simulation works in order to fulfill the process requirements. 

When simulation is implied to the production process, it purifies the process by deducting the 

deficiencies. Therefore, application of the philosophy of Lean Industries, aids towards both cost 

competitiveness and the quality output.  

SIMULATION (A Paradigm to Achieve Competency) 

Manufacturing systems are mostly suffered from the defects in the output. Defects in any 

manufacturing process associate a significant cost with them - some of the most obvious being 

money, time, resources, and lost reputation. And processes to eliminate defects can be expensive 

and time consuming. Every organization is liable to do things right for the first time, this way of 

thinking and working reinforces the notion that „defects are not acceptable‟. Today‟s dynamic 

world requires quick responses to customer needs. Also, accurate and "right" costs need to be 

defined to each work – More utilization of Capacity + No wastage + Optimum / minimum 

Utilization of Resources. And when the talk is about to claim the competency in manufacturing 

sector, then to ensure the optimal output one has to mandate the quality, like culture. The concept 

of triad core, tool, and culture on the basis of Juran‟s trilogy of Plan, Control, and Improve is 

shown in Fig 3 to ensure the competency of the firm, 

 

Fig 3: Juran‟s Trilogy of Plan-Control-Improve supporting the triad of Core-Tool-Culture. 
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Fig 3 conceptualizes the thought of „Planned core’ and „Controlled tools‟ in order to achieve the 

„Improve culture’. This concept actualizes through the tool Action means „doing the things‟. The 

importance of tool „Action‟ is revealed by involving Deming‟s Plan-Do-Check-Action as shown 

in Fig 4. 

 
 

Fig 4: Core, Tool, and Culture‟s Triad incompliance with Deming‟s P-D-C-A, to produce 

Quality Products @ Simulation. 

 

Importance of the Action is cleared from the Fig 4, as each parameter is facilitated by the central 

tool Action. The tool Action refers the concept of simulation, as simulation involves in each and 

every stage of the production viz. Plan, Do, and check phase during the manufacturing.  

Simulation is the tool which works in the regressive manner until desired and optimal results are 

produced. Working of simulation with the philosophy of Deming‟s P–D–C–A is shown in Fig 5. 

                     

 Fig 5: Simulation a P-D-C-A process approach as a process Tool Excerpted From [6] 
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Fig 5 exemplified and focuses on the working of simulation as a tool of process improvement. 

Simulation basically is a discipline of designing a model of an actual or the theoretical physical 

system, executing the model on a digital computer, and analyzing the execution output. 

Implication of the simulation in the process investigates and eliminates the corresponding errors 

prior to the actual production. Fig 6 depicted how simulation acts as the tool to remove the 

wastages out of the process. 

  

 

 

 

 

 

 

Fig 6: Basic hierarchy of InputProcessOutput, ensuring optimal output 

 

A Roadmap to Achieve Competency 

The manufacturer has to work under tremendous pressure to meet the futuristic requirements, 

while the requirement for more perfect design attributes is Do It Now -Right First Time -Right 

Quality (DIN-RFT-RQ) [8]. To improve the process efficiency and to save the environment, the 

industry must adopt such techniques which drastically improve the competency as well as 

capability of the sector. Fig 7 portrays the role of simulation to enhance the competency of 

manufacturing sector.  

 
Fig 7: A Roadmap to competency: Role of Simulation. 
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Fig 7 again shows the importance of Eco (competitive), Socio (Functional), and Techno 

(Technical) system to promote the competency in the manufacturing through the simulation. It 

also becomes extremely important to consider global warming and air pollution and therefore it 

is our social responsibility to protect the environment. Therefore manufacturers have to make 

great efforts both to improve process economy and to defect free production. To achieve these, it 

is necessary to use increasingly the softwares like Simulation for First Time Right Quality 

Product @ Environment premises.  

CONCLUSION 

Whenever process passes through a weaker phase i.e. defects arises in production, some 

corrective action is required. These phases are actually self-caused due to lack of knowledge / 

technology or ignorance. One of the corrective actions is to use knowledge-based data-assisted 

software, viz. simulation softwares. The conduct of these softwares is very technical, as any 

experience designer is expected to display in manufacturing domain. Simulation in 

manufacturing works on the basis of P-D-C-A approach, improves the product and process in 

regressive manner to yield optimal output and to promote the Lean foundries globally. 
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