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Introduction 

In view of the rapid changes that are taking place in 
Indian Economy due to the policy of liberalization 
and the fierce global competition, the Indian 
manufacturers have to adopt themselves to the 
changing scenario. Indian handicrafts and products 
from its rural industries have a large global market 
and can change the balance of payment position of 
India. Also small and medium scale industries 
including ancillaries, which are traditional suppliers of 
simple and rough machine components, are now 
being encouraged to involve themselves in highly 
engineered product. 

The 21st century is around the corner. Drastic change 
in social economic and technological environment is 
expected. Manufacturing technology has become a 
new panacea for productivity, economic competition 
and product innovation. Countries everywhere, and 
of all economic sizes, are seeking to obtain, develop 

and exploit it. It is increasingly seen as essential to 
the economic success. 

Manufacturing technologies and the whole 
manufacturing sector are undergoing fundamental 
changes: 

 Manufacturing is becoming a system, an 
integrated system, can no longer be considered, 
analyzed, and synthesized as a set of tools and 
machines. The system consists of people, tools, 
materials, products, data, and control programs 
intimately linked together. It even includes the future 
products and strategy of an enterprise. 
 Manufacturing is becoming less process 
dominated and more and more products dominated. 
The product is becoming subjugated to the process. 

Manufacturing is becoming more science based – 
less governed by “rule of thumb” intuitive judgment 
and more governed by theory, algorithm, 
experiment, analytical technique, modeling and 

Abstract 

Agile manufacturing is the science of a business system that integrates management, technology 
and workforce, making the system flexible for a manufacturer to switch over the production of one 
component to another in a cost effective manner. It includes the entire business system starting 
from planning, finance, processes, design, tooling, machinery layout, materials and inventory 
inspection to pricing, marketing sales and service, technical support, delivery dates etc. It is a system 
characterized by its ability to allow rapid response to continuously changing customers’ 
requirements and market needs. It must be accomplished without compromising quality or 
increasing the cost. Any firm can’t be fat and agile at the same time. Before a firm can get agile, it 
has to get lean in all aspects such as lean product development, lean manufacturing, lean vender 
arrangements, lean staff etc. 

Any organization that has not mastered ‘lean manufacturing’ should not expect too much success in 
pursuing agility. This paper consists of the application of both agile and lean manufacturing over the 
small and medium scale industries to increase the productivity as well as to increase the work life 
balance. 

Keywords: Agile manufacturing, Flexible manufacturing, layout design, lean concept, quality control, 
responsiveness. 
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simulation. The manufacturing technology of the 
future will eliminate or sharply flattens learning 
curves. These observations are universal and are 
applicable to all manufacturing sectors. Simply 
stated, the factory of the future must be agile quick 
and flexible. It must be efficient. It must deal with 
great complexity both in product and process. And it 
must produce consistently high – quality products. 
The challenge is to restore the flexibility of the 
craftsman while maintaining the efficiency and 
quality of mass production and to do it while 
handling over more complex products. Right 
manufacturing strategy is unique to an industry for 
self-reliance. Innovation, involvement and the drive 
for continuing improvement and the availability of 
supporting technology is the means through which 
one can manage productivity and change. To be able 
to compete in world market requires for more than 
just implementing a few new techniques. Companies 
must transfer operation so that their products, 
quality and services are second to none. 
Implementation of agile manufacturing is the best 
option for the companies to exist in today’s highly 
competitive market. To become agile it is required to 
become lane. It is a manufacturing philosophy, which 
brought revolution in the manufacturing that was 
initiated by Toyota Production System, and which is 
rapidly replacing mass production. Agile production 
forces on eliminating waste in processes, including 
the waste of work-in-progress and finished goods 
inventories, which are the earmark of mass 
production. Lean is not about eliminating people but 
about expanding capacity by reducing cost and 

shortening cycle time between customer order and 
ship date. 

Agile is much more than technique. It is a way of 
thinking. It is a whole system approach that creates a 
culture in which everyone is continuously improving 
progresses and production. It is human system, 
customer forced and customer driven, where all 
employees within and outside the workplace are 
customers of their upstream colleagues. This creates 
a pull system from the customers all the way through 
the production process to the product design teams 
and the strategists who determine the direction of 
the company. Agile production leads to, indeed 
demands, lean management – that is, the integration 
of vision, culture, and strategy to serve the customer 
with high quality, low cost, and short delivery time. 
Agile manufacturing companies at present are to 
implement aspects of agile manufacturing that will 
enable them to present better service, quality, design 
and flexibility to compete in the world market. Agile 
manufacturing helps in manufacturing high quality 
products efficiently and provides flexibility to the 
companies to accommodate the change in design, 
process, product and product and mix quickly and 
efficiently without affecting the quality and cost. 

Objective 

1. To Increase The Productivity Of Small And Medium 
Scale Industries. 

2. To Increase The Work life Balance. 

 

A System Model of Agile Manufacturing for Small Scale Industries 

Existing Flow Diagram of Cycle Time in Perfect Forging Plant 

 

Figure: 1 
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Proposed Flow Diagram of Cycle Time in Perfect Forging Plant 

 

Figure: 2 

Thus  from the above two flow diagrams of cycle time of the manufacturing of mild steel balls in perfect 
forging plant which is a small scale industry, it is concluded that there is a saving of almost 20 minutes in one 
batch (35 pieces) production in my proposed flow diagram with respect to existing flow diagram. Hence it can 
play a major role in increasing the productivity by saving time in the production of number of batches. 

Existing Flow Diagram of Quantity in One Batch of Perfect Forging Plant 
 

 
Figure: 3 
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Proposed Flow Diagram of Quantity in One Batch of Perfect Forging Plant 
 

 
Figure: 4 

                                                                                                    
Thus from the above two flow diagrams of quantity  in one batch of perfect forging plant, it is concluded that 
there is a saving of raw material in the proposed flow diagram by adding trimmed metals with raw materials 
with respect to existing flow diagram. Hence there is a saving of too much raw materials in each operation. 
 
Overall Existing Layout of Perfect Forging Plant  
 

 
Figure: 5 

Proposed Layout of Perfect Forging Plant 
 

 
Figure: 6 
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Thus from the above two layouts, it shows that how we can optimize the whole plant layout by converting the 
process layout into product layout as well as increasing the productivity by minimizing the wastage. 
 
List of Surveying Questionnaire Common to All Plant for Agility in Small & Medium Scale Industries 

 
Scoring Guideline 

 
1. Each Question is evaluated in a 0.5 scale. 
2. In the situation where the system does not address the requirements at all select ‘0’. 
3. 1 Stands for the situation where the system addresses the requirements in a very preliminary stage. 
Something like initiated but not covered in totally. 
4. 2 Stands for the situation where the system has implemented the requirements partially and the benefits 
are yet to be fully explored. 
5. 3 Stands for the situation where the system has implemented the requirements to a satisfactory level but 
it has not become a regular practice for all concerned. 
6. 4 Stands for the situation where the system has implemented the requirement totally by all concerned but 
the proactive efforts are not visible. 
7. 5 Stands for the situation where the system not only fulfill the requirements but also by a periodic review 
mechanism it has become proactive.  
 
Inventory Management System 
 

Sl. 

No. 

Questions 0 1 2 3 4 5 

1. Does the organization have written procedures covering the storage, 
release and handling of raw materials and inventory items? 

      

2. Do these procedures ensure that only approved materials are 
released to and used in production? 

     

3. Are in-process materials identified for tracking purposes?      

4. Does the organization have an effective inventory control procedure 
that maximizes the inventory turns? 

      

5. Does this procedure cover issues like shelf life and first-in first out 
methods to prevent deterioration of materials? 

      

6. Does the organization use physical inventories or cycle counts to 
ensure inventory accuracy?  

-What is current inventory accuracy? 
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Education & Training 

Sl. 

No. 

Questions 0 1 2 3 4 5 

1. Do you promote employee involvement activities such as functional 
work teams? 

      

2. Do you provide training and educational opportunities for all 
employees at every level within the organization? 

      

3. Do you maintain training records on each employee, illustrating the 
courses and educational opportunities afforded each employee? 

      

4. Are you an equal opportunity employer?       

5. Do you support an active employee suggestion program?       

 

Quality Control 

Sl. 

No. 

Questions 0 1 2 3 4 5

1. Is there a documented Quality Plan?       

2. How the quality-related documents are controlled during various stages of 
manufacturing? 

      

3. Are the updated reference standards available?      

4. Are the quality related checklist properly maintained?      

5. Are the various test reports/certificates available?      

6. How the non-conforming items are controlled during various processes?       

7. Is there a specified authority to take disposal decision on non-conforming 
items? 
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Cost control 

 

 

Management Systems 

 

Sl. 
No. 

Questions 0 1 2 3 4 5

1. Is the percentage of goods and services sold to any one customer in excess 
of half the total goods and services sold to all customers? 

      

2. Can you demonstrate that you are actively involved in cost containment and 
reduction programs in the areas of : 

‐ Waste reduction? 

‐ Supplier cost controls? 

‐ Productivity improvements? 

‐ Efficiency improvements? 

‐ Technological advancements? 

‐ Product developments? 

‐ Administrative cycle time? 

      

3. Have you established cost standards against which operational metrics can 
be applied? 

      

4. Are operational metrics tracked daily and variances to standards reviewed 
for initiation of corrective action? 

      

Sl. 

No. 

Questions 0 1 2 3 4 5 

1 Is there a proper organization set up?      

2 Is the Authority and Responsibilities are clearly defined for each level?      

3 Is the Quality policy and the objectives are understood at all levels?      

4 Is the business goals are percolated to each individual in the 
organization? 

     

5 Are the resource allocations for various functions in the organization 
done in a logical manner? 

     

6 Is there a proper system to communicate various needs of the 
customers to different levels? 
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Waste Reduction 

 
Calculation and Results 

 

 
 

Perfect Forging Plant 
 

Total number of questions asked = 210 
Total rating given by me = 107 
 
Formula for getting the present status of the 
companies is:- 
 
Present status = (Total rating / Total no. of question 
asked) * 100 

= (107/210) x 100 
= 51 % 
 
Conclusion: Half way there, No. of problems to be 
solved, More training may be needed.  

                                                                   
Alcast Plant 
 
Again total no. of questions asked = 210 

Sl. 

No. 

Questions 0 1 2 3 4 5 

1 Is there any waste reduction policy?      

2 Is the Authority and Responsibilities are clearly committed to recycling 
of waste for each level? 

     

3 Is the waste reduction policy and the objectives are understood at all 
levels? 

     

4 Are the waste reductions targets are set for each group in the 
organization? 

      

5 Are the waste control functions in the organization done in a logical 
manner? 

      

6 Is there a proper awareness regarding waste reduction and control to 
the different levels of the organization? 
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Total rating given by me = 155 

Present status =   Total rating /Total no. of questions 
× 100 

= 107/ 210 × 100 

≈ 74 % 

Conclusion 

Some missing elements, Begin analysis, Prioritize 
items by cost benefit. 

Usha Martin Plant 

Total no. of questions asked = 210 

Total rating given by me = 160 

Present status of company = total rating given by 
me/ total no. of questions asked by me × 100 

= 160/ 210 × 100 

≈ 76%  

Conclusion: Some missing elements, Begin analysis, 
Prioritize items by cost benefit. 

Conclusion 

Every business today is in a race with their 
competitors to win customers both existing 
customers and potential new customers. Today the 
quality assurance is nothing but the customer 
satisfaction, which is the sure way to win the race. 

Customer satisfaction means produce the product as 
per customer demands, provide the product as per 
customer needs etc with cheaper rates, reliability and 
with due dates. For this we have to develop or 
improve our units and this can be possible by 
adopting the agile manufacturing techniques. 

Agile manufacturing is a system characterized by its 
ability to allow a rapid response to continuously 
changing customer requirement. Customer 
requirements define the functional requirement (FRs) 
of a product design. Any change in product design 
requires corresponding alterations in process design. 
The modified process design can be executed 
quickly. As during the study of different industries, 
we found that each plant has some particular weak 
points and has different present status as per the 
calculations and questionnaires. 

Consider the Perfect Forgings; this is used to 
produce the mild steel balls by forging method. In 
order to complete the finished product it includes 
several processes. During manufacturing process, 
numbers of problems were occurred and by adopted 
the given techniques could eliminate those on the 
basis of the study report, the several strengths and 
weakness and maintained the strengths. By 
calculating the weight age of each section we can 
know the present status of the company and up to 
what extent the agility is needed. So by applying the 
agility to that company, the company will become 
the agile. 

In the similar way, the different industries like Alcast 
and Usha Martin can also become agile by 
eliminating the disadvantage, optimizing the 
resources and atomizing the unit. So the main thing 
is that we know that where are we lagging and up to 
which extent the particular unit needs agility. This 
can be solved with the help of survey report. By 
calculating the survey result we can find the present 
status of that company and also the amount of 
agility to be provided. 

Hence, this paper is totally used to find the present 
status of the plant including its weakness and 
strength. So, the company can apply agility where it 
is lagging. Agility is a new paradigm in the 
manufacturing environment. 
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