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Abstract- 
The buzzline for any manufacturer is ‘In order to  win the confidence of the customers 

and be the market leader, manufacturer should have the capability to be flexible, adaptable, 

proactive, responsive to changes and be able to produce variety of high quality and innovative 

products quickly at lower cost.’ To be so manufacturers need a system/technique that will 

fulfill above the above requirements. Now, while any organisation goes for the implementation 

of any system like lean manufacturing, agile manufacturing or like these; all seems to be 

attractive. An organisation can’t implement a system just because it is successful at another 

company. So to find out what all these systems constitutes of, an overview is taken comparing 

techniques used in different systems. Form this comparison it can be found that the core of all 

the systems is same. Means all systems/techniques need employee and management 

commitment. Also, they need continuous improvement of those implemented techniques; 

otherwise, though implemented successfully, they will not give expected outcomes after some 

time.Also, all these techniques have been generally designed for the big organisations and same 

can’t be implemented to SMEs. Because SMEs have their own problems, mainly lack of skilled 

employees, and lack of funds. So they need a system or philosophy like lean or agile specially 

developed considering the needs of the SMEs. It also should be modular so that it can be 

implemented step by step. There are lots of the techniques available with the various 

established manufacturing management. Some of them are tangible techniques like Single 

Minute Exchange Of Dies (SMED), statistical quality control (SQC),etc. which should be 

codified and they are easy to transfer to SMEs. Intangible techniques can’t be extracted easily. 

They should be modified according to the need of respective SME.  

I.INTRODUCTION 

Basic View of Production System- The production system is the collection of people, 

equipment, and procedures organized to accomplish the manufacturing operations of a 

company (or other organization). Production systems can be divided into two categories or 

levels as indicated in Fig 1. 
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Fig. 1 The production system consists of facilities and manufacturing support 

systems[2]. 

 

1. Facilities. The facilities of the production system consist of the factory, the equipment in 

the factory, and the way the equipment is organized. 

2. Manufacturing support systems. This is the set of procedures used by the company to 

manage production and to solve the technical and logistics problems encountered in 

ordering materials, moving work through the factory, and ensuring that products meet 

quality standards. Product design and certain business functions are included among the 

manufacturing support systems. 

In modem manufacturing operations, portions of the production system are automated 

and/or computerized. However, production systems include people. People make these 

systems work. 

 

 

I. LITERATURE REVIEW 

The importance of commitment by management and the ability of the change agents for 

successful implementation of lean manufacturing and suggests careful selection of change 

agents. They also state that transfer of tacit knowledge requires the abstraction and packaging 

of knowledge from host to a client. These tacit techniques are difficult to transfer. On the other 

hand, lean tools such as statistical process control, FMEA, SMED (Single Minute Exchange of 

Dies), etc. can be codified(explicit techniques), well documented and are easy to transfer. The 

role of management commitment is given most importance and by comparing this criterion of 

around 15 companies; they show how management support have led to success of lean 

implementation. This discussion is useful for the implementation of these technique for 

SMEs.[4]  

The HMS, a kind of agent based system that facilitates autonomous and co-operative units of 

production. It explores the feasibility of low-volume, high variety production system with 

agility. Holons are autonomous self-reliant units, which have a degree of independence and 

handle contingencies without asking higher authorities for instructions. A holarchy is a 

hierarchy of self-regulating holons, which function (a) as autonomous wholes in supra-

ordination to their parts, (b) as dependent parts in sub-ordination to controls on higher levels, 

and (c) in coordination with their local environment. This approach is useful in SMEs as it is 

low-volume, high variety system.[3] 

That computer integrated manufacturing is not the obsolete techniques, although it emerged 

in early 1980s. According to authors, the terms like lean manufacturing, JIT, agile 

manufacturing, concurrent engineering etc. has resulted due to need to create new buzzwords 
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every few years to show world that researchers/consultants are seen as innovative. The core of 

all the systems is the same. They further states that CIM did not mean an automated factory; 

only interpretation has changed over the time from just designing and MRP software to the 

software of integrating all functional units such as marketing, quality control, sales, etc. To 

support their statements, they compare CIM with various buzzwords and claims that by having 

an effective CIM system in the enterprise, objectives of various buzzwords can be easily 

achieved and associate issues can be resolved. They say that only buzzline is ‘ In order to  win 

the confidence of the customers and be the market leader, manufacturer should have the 

capability to be flexible, adaptable, proactive, responsive to changes and be able to produce 

variety of high quality and innovative products quickly at lower cost.’ The successful 

implementation can be achieved by going through step by step with customized design for 

particular SMEs according to their need. For that they put the procedure and models.[5] 

  Dennis P. Hobbs suggests  an execution methods to implement lean & also discusses the how 

employees attitude, patience matter while implementation of lean.[1]  

  Mikell P. Groover discusses the various manufacturing management techniques like mass 

production, lean manufacturing, agile manufacturing [2] 

 

II. OVERVIEW OF CURRENT MANUFACTURING MANAGEMENT TECHNIQUES 

 The overview of various management systems is taken in this section in order to get idea 

regarding their tools and techniques and compare them so that what techniques can be extracted 

for SMEs.Many variations in manufacturing methodologies were developed and proposed by 

researchers to revitalize the manufacturing industries. These new terminologies are summarized 

according to the historical perspective.Terminologies on management and manufacturing 

strategies discussed below are; 

1. Mass Production- The Characteristics of mass production is Standardized products, Long 

market life expected, Produce to forecast, Low information content, Single time sales, Pricing 

by production cost. The tools are as follow 

• MRP – I (Material Requirement Planning) – This version was limited to the planning of 

purchase orders and did not take into account such issues as capacity planning or 

feedback from factory for shop floor control. MRP was strictly a materials and parts 

planning tool whose calculations were based on the master production schedule. 

• MRP- II (Manufacturing Resource Planning) – It can be defined as a  computer based 

system for planning, scheduling and controlling the materials and resources and 

supporting activities needed to meet the MPS. It is a closed loop system that integrates 

and co-ordinates  

ERP (Enterprise Resource Planning) – Extends beyond manufacturing to include applications 

such as maintenance management, quality control, marketing support 

 

2. Lean Manufacturing- In late 1950s, Japanese automobile manufacturers realised that the 

mass production did not fit into the production and management strategy required to satisfy the 

product differentiation which was evolving as a fundamental market feature. This realisation 

resulted  in the formation of the Lean Manufacturing (LM) concept. LM involves addressing 
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the product strategy, product development, supply chain, manufacturing and product 

distributions for the production of diverse products in small batches. It may further consist of 

out-sourcing and effective integration between the suppliers and subsidiaries. 

Table 1 : Comparison between Lean Manufacturing and Mass Production[2] 

 

 Mass Production Lean Production 

Inventory buffers 

Just-in-case deliveries 

Acceptable quality level (AQL) 

Taylorism 

Maximum efficiency 

If it ain't broke, don't fix it 

Minimum waste 

Minimum inventory 

Just-in-time deliveries 

Perfect first-time quality 

Worker teams 

Worker involvement 

Flexible production systems 

Continuous improvement 

 

3. Just-In-Time- Just-in-Time, or JIT as a commonly known acronym, is a management 

philosophy aimed for producing only the right amount and right combination of parts at the 

right place at the right time. JIT has been a part of the Toyota production system as production 

and inventory control approach for eliminating manufacturing wastes. Taiichi Ohno at Toyota 

developed and perfected JIT concept during early 1970s in Japan, and he is now referred to as 

the father of JIT. In mid 1970s, this concept was widely accepted and used in many companies 

in Japan. Later, in 1980s, JIT was adopted in USA, one of the early adopters being the General 

Electric. 

4. Kaizen- Similarly, Kaizen, which is a Japanese term for achieving continual improvement 

by cooperatively involving everyone concerned, is still part of the Japanese manufacturing 

system to date. Kaizen, which became a way of life in Japan when industries start to revive 

after the World War II, has been helped by the support government and management on 

adopting quality related tools introduced by Deming and Juran. Implementation of the Kaizen 

concept has been enormously contributed to the success of manufacturing in Japan to date. 

5. Concurrent Engineering (CE)/ Simultaneous Engineering- The concept of Concurrent 

Engineering (CE)/ Simultaneous Engineering has been around the manufacturing circles from 

early 1960s in various forms requesting the use of multi-disciplinary teams to accelerate 

product introduction. CE involves a systematic and simultaneous approach to the integrated 

design of products and their related processes including marketing, manufacturing, sales and 

purchasing. Further, it involves formation of multi-disciplinary teams for the rapid product 

development and introduction of the product into the market as shown below. 
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Fig. 2 Comparison of: (a) traditional product development cycle and (b) product 

development using concurrent engineering [2]. 
 

It includes Design for manufacturing & assembly  

A. Organizational changes for closer interaction between design and manufacturing personnel 

and can be done by Creating project interdepartmental teams to develop the new product 

design. Putting designer engineers on shop floor to spend some career time. 

 

B. Design principles it include Design for quality(DFQ) and  

Objectives of DFQ which are as follow. To design a product to meet or exceed customer 

expectations To design the product to be robust To continuously improve the performance, 

functionability, safety, etc.  

C. Design for cost 

It refers to the efforts of the company to specifically identify how design decisions affect 

product costs and to develop ways to reduce cost through design. 

D. Design for life cycle 

 

6. Cellular Manufacturing- Cellular Manufacturing (CM) system, which combines the 

advantages of process and product layout to optimize the job shop arrangement, is an 

alternative production system to the conventional conveyor line and batch production systems. 

CM systems, which are derived from the application of Group Technology (GT), is a major 

building block of LM system that helps companies manufacture variety of products with less 

waste compared to conventional ways. Applying CM in an enterprise will result in lower unit 

cost of production, shorter lead-time to market, higher inventory turnover, and work-in-process 

control without sacrificing the flexibility.  
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7. Agile Manufacturing- The concept of agile manufacturing is similar to the concept of LM 

by emphasizing on small batch sizes. However, agility requires: reduction in product 

development time; allowance for considerable customization of product features; and 

incorporation of highly adaptive, flexible and efficient manufacturing practices in the product 

development and manufacturing cycle. The initial coining of the term agile manufacturing was 

the result of a 1991 study initiated by inter-agency task force appointed by the US department 

of defense. This department was asked by the US congress to take some appropriate actions in 

relation to concern of declining US manufacturing industry and reduced manufacturing 

competitiveness, and was asked to investigate what would be the actions required for the US 

industry to regain global manufacturing competitiveness by the early 21st century. This 

industry-led study suggested that computer-based information and production technologies that 

were available could be utilized in industry in the form of agile systems by effective integration 

of technology, business activities, enterprise and people. 

Agile manufacturing can be defined as (1) an enterprise level manufacturing strategy of 

introducing new products into rapidly changing markets and (2) an organizational ability to 

thrive in a competitive environment characterized by continuous and sometimes unforeseen 

change. 

 

 

III. CONCLUSION 

 

The established manufacturing management techniques are developed for the big scale 

industries. They all cannot be implemented to SMEs. But some explicit tools can be 

transferred. For example, Lean tools, such as statistical process control (SPC), single minute 

exchange of dies (SMED), fool proofing, etc., involve mainly explicit knowledge, which can be 

codified. These techniques are well documented and are relatively easy to learn from the 

literature. However, other tools such as total productive maintenance (TPM), Kanban, 5S/5C, 

standardised working and policy deployment require mainly tacit knowledge to apply them, 

which makes them difficult to implement without support.  

The attitude of management was the most important factor. Predicting success is 

difficult as the needs of management often change. So consistent support of management is 

needed, again techniques like CIM did not mean an automated factory. However, the 

interpretation of CIM has changed from computerised work-cells, large-scale automation, 

CAD/ CAM, interfacing and communication concepts to a mature definition where CIM is an 

integration effort that embraces the whole organisation across all functional units. So such 

techniques can be implemented in an enterprise by effectively integrating advanced 

technologies in various functional units to achieve the corporate objectives. In order to have an 

effective integration, an in-depth understanding of all the technologies and comprehensive 

knowledge of all activities across all functional units in an enterprise is required. The step-by-

step integration of advanced technologies can be developed for assisting SMEs achieves the 

goal of a fully integrated enterprise despite limited resources and expertise. Also step by step 

integration is useful to give confidence of achieving the implementation results to the decision 

makers of those enterprises 
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