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ABSTRACT 

 The ultimate objective of manufacturing industries today is to increase productivity 

through system simplification, organizational potential and incremental improvements by using 

modern techniques like Kaizen, value engineering etc. For industries, to remain competitive and 

retain market share in the global market, continuous improvement of manufacturing processes 

has become necessary. Many of small and medium scale industries are facing certain problems 

resulting in shortage of production and quality issue. This paper presents the basic fundamental 

of kaizen implementation with value engineering in the furniture industry that manufactures 

computer work station and other furniture items which helps to reduce the human efforts, 

increases the productivity, reduces the strain of the operator, reduces the manufacturing cost, 

improves the quality etc.   
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I. INTRODUCTION 
Improving customer service, making operation faster, more operation and reduction in 

costs are challenges faced by manufacturers today. To meet these challenges many companies in 

India searching to improve their ability to compete globaly. Wastage during production process 

is rapidly growing day by day in industries. This is because of change in taste of the customer, 

which will lead to increase in production costs. There are different techniques of waste reduction 

and performance enhancement like Just In Time (JIT), Total Quality Management (TQM), Total 

Productive Maintenance (TPM), Kaizen etc. JIT is a strategy for inventory management in which 

raw materials and components are delivered from the vendor or supplier immediately before they 

are needed in the manufacturing plant. Their effects are significant in improving the overall 

performance of the whole organization.  

Total Quality Management (TQM) is an integrative philosophy of management for 

continuously improving the quality of products and processes.TQM concept is based on that the 

quality of products and processes is the responsibility of everyone who is involved with the 

creation or consumption of the products or services offered by an organization. In other words, 

TQM capitalizes on the involvement of management, workforce, suppliers, and even customers, 

in order to meet or exceed customer expectations. TPM is a systematic approach to eliminate 

waste associated with production equipment and machinery. TPM focuses on involving machine 

operator in the routine checks and cleaning of the machine to detect problems earlier. Other areas 

of emphasis include minimizing machine “downtime” resulting from unexpected breakdowns, 

fully utilizing a machine‟s capabilities, and tracking life cycle cost. Kaizen is Japanese technique 
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for “improvement”, or “change for the better” refers to philosophy or practices that focus upon 

continuous improvement of processes in manufacturing, engineering and business management. 

The Toyota Production System is known for kaizen, where all line personnel are expected 

to stop their moving production line in case of any abnormality and, along with their supervisor, 

suggest an improvement to resolve the abnormality which may initiate a kaizen. The cycle of 

kaizen activity can be defined as: 

• Standardize an operation and activities. 

• Measure the standardized operation (find cycle time and amount of in-process inventory) 

• Gauge measurements against requirements 

• Innovate to meet requirements and increase productivity 

• Standardize the new, improved operations 

• Continue cycle 

Kaizen is also known as the Shewhart cycle, Deming cycle, or PDCA (Plan do check & 

Act). Other techniques used in conjunction with PDCA include 5 Whys, which is a form of root 

cause analysis in which the user asks “why” to a problem and its answer five successive times. 

There are normally a series of root causes stemming from one problem, and they can be 

visualized using fishbone diagrams or tables. 

Kaizen helps to: 

• Reduce the human efforts 

• Increase the productivity 

• Reduce the strain of operator 

• Reduction the manufacturing cost 

• Improve the quality 

This study was motivated by one high-tech Company‟s upper management concern over 

the behavioral and organizational aspects of kaizen in their organization. Management felt that 

they had brought about a lot of changes with respect to the technological aspects of their 

organization, including the purchase of new computerized equipment for manufacturing and a 

reorganization of the production process to allow for kaizen manufacturing. 

Very little attention, however, had been given to whether the workers were successfully 

adjusting to these changes. Although management perceived their kaizen implementation as 

successful and were pleased with improvements in throughput time, quality and inventory levels, 

they felt that additional improvements would only be possible if the behavioral aspects of the 

situation were better understood. The purpose of this paper is to provide an overview of changes 

implemented in a furniture industry especially in computer work station. 

 

II. Background of the Study 

Kaizen is a Japanese word that has become common in many western companies. The 

word indicates a process of continuous improvement of the standard way of work (Chen et al., 

2000). It is a compound word involving two concepts: Kai (change) and Zen (for the better) 

(Palmer, 2001). The term comes from Gemba Kaizen meaning „Continuous Improvement‟ (CI). 

Continuous Improvement is one of the core strategies for excellence in production, and is 

considered vital in today‟s competitive environment (Dean and Robinson, 1991). It calls for 

endless effort for improvement involving everyone in the organization (Malik and YeZhuang, 

2006). 

Radharamanan et al. (1996) apply Kaizen technique to a small sized custom-made 

furniture industry. The various problems that have been identified through brainstorming process 
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are absence of appropriate methodology to assure quality, less compatibility of the individual 

protection equipment, old machines, and disorganized workplace, inadequate and insufficient 

number of measuring instruments, lack of training, and insufficient illumination at certain places 

and poor quality of raw material. Suggestions are also given to solve these problems. The main 

aim is to develop the product with higher quality, lower cost and higher productivity to meet 

customer requirements.  

 

Some related terms 

1. Kaizen 

Kaizen is a Japanese term for “improvement”, or “change for the better” refers to philosophy or 

practices that focus upon continuous improvement of processes in manufacturing, engineering, 

and business management. By improving standardized activities and processes, kaizen aims to 

eliminate waste. 

2. Productivity 

The ratio between output and input is known as productivity. It may also be defined as the 

arithmetic ratio of amount produced to the amount of resource used in any production. The 

resource may be land, plant, labor, material, machines, tools or it could be a combination of all. 

3. Cycle Time 

It is defined as the actual time taken to complete a set of activities (one cycle). 

4. Takt Time 

It is the theoretical time allowed to produce one product ordered by customer. It can be 

determined by ratio of net available time by customer demand. 

Takt Time = Net Available Time / Customer Demand 

 

III. Case Study 

The company Gayatri Industries Pvt. Ltd. is selected for case study, located in Sangli, 

Maharashtra in India. This company came into existence in March 2007. The major product of 

the company is Different types of Computer work stations, Office tables, Bed, Benches, 

Wardrobe, Study table, TV Stand, Stools etc. currently supply to local dealers in Sangli and near 

by area. This company is mainly focused on manufacturing as per customer‟s design. In this 

industry 43 employees are working as labor, operator and supervisory level, in which target 

production is 20 Computer work stations but the current production is 17 Computer work 

stations per shift (8 Hours). This is due to lack of multi-skilled development, lack of training to 

operators, no proper utilization of resources, and Non involvement of staff in Kaizen Program 

etc. Our main motto was to achieve the target production and find the factors which are 

responsible for lack of the production in the company. 

For completing a Computer work stations there are 18 work-stations corresponding 43 

workers.‟ 

Problems faced in company: 

• Number of workers like to be exceeds in assembly line. 

• Production efficiency 

• Product cost 

• Turnover of company 

• Quality maintaining problem 

• System for simplification 
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 Implementation Process 

These problems were discussed to managerial personals, engineers and operators levels, 

by considering different factors and found to be improved by using Kaizen. One of the major 

objectives in implementing Kaizen System is to achieve a common goal of the whole company. 

The main thing to implement kaizen is improve the level of training, continuous improvement 

programs and give incentive schemes (providing additional value canteen coupons, Dairy, pens 

or cash according to saving in product manufacturing) for encouraging the employees. Thus 

planned programs were run by the Human Resource department to improve skill for the upper 

level employees. Also training by Internal/external faculties was carried out to create awareness, 

improving communication and operating skills of the employees. There were involvement of 

employees through group activities like Quality circles, suggestion Schemes and Kaizen. 

Kaizen originated in Japan in 1950 when the management and government acknowledge 

that there was a problem in the current confrontational management system and a pending labor 

shortage. Japan sought to resolve this problem in cooperation with the workforce. The 

groundwork had been laid in the labor contracts championed by the government and was taken 

up by most major companies, which introduced lifetime employment and guidelines for 

distribution of benefits for the development of the company. This contract remains the 

background for all Kaizen activities providing the necessary security to ensure confidence in the 

workforce (Brunet, 2000). First, it was been introduced and applied by Imai in 1986 to improve 

efficiency, productivity and competitiveness in Toyota, a Japanese carmaker company in the 

wake of increasing competition and the pressure of globalization. Since then, Kaizen has become 

a part of the Japanese manufacturing system and has contributed enormously to the 

manufacturing success (Ashmore, 2001). 

Kaizen forms an umbrella that covers many techniques including Kanban, total 

productive maintenance, six sigma, automation, just-in-time, suggestion system and productivity 

improvement, etc. (Imai, 1986) as shown in Figure 1. 
 

 
Figure No 1. 

 

Imai (1997) describes that the improvement can be divided into Kaizen and innovation. 

Kaizen signifies small improvements as a result of ongoing efforts. Innovation involves a drastic 

improvement as a result of large investment of resources in new technology or equipment. The 

author also explains that in the context of Kaizen, management has two major functions: 

maintenance and improvement. Maintenance refers to activities directed towards maintaining 

current technologies, managerial and operating standards, and upholding such standards through 

training and discipline. 
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Under its maintenance function, management performs its assigned tasks so that 

everybody can follow standard operating procedure. Improvement, meanwhile, refers to 

activities directed towards elevating current standards (Figure 2). 

 

 
Figure No 2. 

 

Kanban was used for transforming the information throughout the production process 

hence more visibility in production process. By using Kanban, waste of Production resources or 

lose of orders can be eliminated and resulting in achievement of balanced production.  

Kaizen shows a lead role for improving the productivity and quality of the products. To 

meet the target/Productivity from 17 Computer work stations per shift (8 hours) to 20 Computer 

work stations per shift the cycle time should be equal to the Takt Time and hence meeting 

customer requirement. The company receives the raw material in the form of steel and board 

then various operation are carried out on this material like cutting, grinding, drilling, welding, 

edge binding, spray painting and packing etc to obtain the final product. Table 1 shows detail of 

station wise operator‟s function and time taken for completion of job at their station. Let T1, T2 

and T3 are time taken by the operator in completion of job in three iterations. Mean time is 

calculated for getting the average time for completing a Computer work station at different work 

stations. 

 

Computer Work Station 

 
Figure No.3 
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Flow Process Chart for production of Computer work station 

a) M.S. Square  and Rectangular Pipe 

 Pipe store Waste steel Cut Pieces (scrap) 

 

 

 

Cutting     Drilling     Bur Removing   Welding   Grinding     Painting    Inspection of Frame 

b) Drawer & Box 

                       Board Store           Waste Board Cut Piece 

 

 

 

Pipe           Drilling     Edge Binding        Sub Assembly        Inspection of  
       Cutting                                                    of Drawer & Box      Sub Assembly            

 

c) Board 

 

 

 

 

        Board          Edge Binding       Fixing of Keyboard 

       Cutting of  Guide strip to 

   Different Sizes  Keyboard 

 

d) Final Product 

 

 

  Storage               Packing       Inspection of  Assembly of  
(Ready for  Complete                   Complete 

Dispatch) Work Station          Work Station 

 

 



International Journal of Emerging trends in Engineering and Development                Issue 2, Vol.7 (November 2012)                                                                                                    

Available online on http://www.rspublication.com/ijeted/ijeted_index.htm                                         ISSN 2249-6149 

 Page 637 
 

Work Station Layout: 

 

 
 

 

Table 1: Station Wise Details and Time Taken to Complete the Job (Before KAIZEN) 

 

Station 

No. 
Task 

Workers 

No. 

Time 

I 

Time 

II 

Time 

III 

Mean 

Time 

1 

 

Holding and lifting the Pipe (LH) (Store) 1 1 1 1 1 

Holding and lifting the Pipe (RH) (Store) 2 1 1 1 1 

2 

 

 

 

Pipe loading on cutter 3 2 2 2 2 

Pipe clamping on cutter 4 2 3 4 3 

Cutting pipe (20 pieces) 5 10 8 10 10 

De clamping Pipe 6 2 3 4 3 

3 

 

 

 

Holding pipe on drill machine 7 3 2 3 3 

Drilling holes on pipe 8 10 12 10 11 

Bur removing 9 2 1 2 2 

Pipe lifting from station 3 10 3 2 3 3 
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4 

 

 

Welding as per design 11 25 28 25 26 

Subcomponent Assembly 12 20 22 20 21 

Inspection 13 2 6 4 5 

5 

 

 

Grinding Subcomponent Assembly 14 5 5 6 6 

Polishing 15 5 4 5 5 

Inspection 16 2 3 5 4 

6 

 

Spray Painting 17 10 15 12 13 

Drying 18 15 15 15 15 

7 Inspection of Frame 19 5 6 7 6 

8 

 

Holding and lifting board (LH) 20 3 3 3 3 

Holding and lifting board (RH) 21 3 3 3 3 

9 

 

 

Board cutting  size fixing 22 5 6 5 6 

Board cutting   23 16 20 18 18 

Cleaning 24 5 5 6 6 

10 

 

Holding board on edge binding machine 25 2 3 2 3 

Edge binding 26 10 12 13 12 

11 Removal of Cut pieces 27 5 5 6 6 

12 Removal of Dust 28 4 5 6 5 

13 

 

 

 

 

 

 

 

Re arrangement of Drawer Parts 29 5 6 5 6 

Subassembly of drawer 30 20 22 25 23 

Re arrangement of Box Parts 31 6 5 7 6 

Subassembly of box 32 25 23 25 25 

Drilling hole for lock 33 1 1 1 1 

Fixing a lock  34 5 5 8 6 

Fixing Hinges to door 35 8 8 9 9 

Fixing of door to box 36 5 5 5 5 

14 Inspection of Subassembly 37 5 5 6 6 

15 

 

 

Assembly of frame and box 38 30 32 35 33 

Screw fixing to all parts 39 28 28 30 29 

Fixing of stud 40 2 2 2 2 

16 Inspection of Computer work station 41 14 12 15 14 

17 Packing 42 33 35 35 35 

18 Dispatching to store 43 5 6 7 6 

 

Total Mean Time  =  358 Min  = 5.96 Hours  

   = 358 Min = 6 Hours 

   = 21480 Seconds  

 

TAKT time calculation before Kaizen 

 

Requirement of Table =  20 per shift (8 Hrs) 

Available Time = 480 Min (8 Hrs) 
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Lunch and Tea Break =  60 Min  

Net Available Time = 480 - 60=420 Min/Shift 

 

TAKT Time = Net Available Time / Customers Requirement 

  = 420 / 20 

  = 21 Min = 1260 Sec. 

 

 
 Figure No. 4 (Graphical analysis of operator load Before KAIZEN) 

 

Theoretically Calculation for No. of Operators 

Sum of Mean Time  = 21480 Sec. 

TAKT Time  = 1260 Sec. 

 

No. of Operator Required = Cycle Time / TAKT Time 

    = 21480 / 1260 

    = 17.04  

    = 18 Workers 

Hence 18 Workers are required to meet the current customers demand 
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Thus from this total numbers of operator required for that assembly line is 18 but actual 

number of operators working are 43. Hence 25 operators are in excess as per calculation. As this 

calculation is done by theoretically and taking all parameters as standardized. i.e. workers are not 

able to move from his workstation in any difficulty and they have to stay on his line in any 

condition ( to satisfy their personal needs). Here machine fault time, material delay due to any 

difficulty etc are not considered. But there is certain need for improving the operator‟s time to 

meet the Takt Time in order to meet the customer demand at minimum cost and adequate 

quality. For this clubbing of operators is required so that they will meet the same target and 

achieve the quality. Table-2 shows station wise details and time taken for completion of job after 

Kaizen where clubbing of manpower and workstation is done to meet the Takt Time. 

 

Table 2: Station Wise Details and Time Taken to Complete the Job (After KAIZEN) 
 

Station 

No. 
Tasks 

Workers 

No. 

Time 

I 

Time 

II 

Time 

III 

Mean 

Time 

1+2 

 

 

 

Holding and lifting the Pipe (LH) 

(Store)and pipe loading on cutter 1 1+2 1+2 1+2 1+2 

Holding and lifting the Pipe (RH) (Store) 

and Pipe clamping on cutter 2 1+2 1+2 1+2 1+2 

Cutting pipe (20 pieces) 5 10 8 10 10 

De-clamping Pipe 6 2 3 4 3 

3 

Holding pipe on drill machine and drilling 

holes on pipe 5 3+10 2+12 3+10 3+11 

Bur removing and Pipe lifting from station 

3 6 2+3 1+2 2+3 2+3 

4 

 

 

Welding as per design 11 20 19 20 20 

Subcomponent Assembly 12 20 22 20 21 

Inspection 13 2 6 4 5 

5 

 

Grinding Subcomponent Assembly and 

polishing 10 5+5 5+4 6+4 6+5 

Inspection 16 2 3 5 4 

6 

 

Spray Painting 17 10 15 12 13 

Drying 18 15 15 15 15 

7 Inspection of Frame 19 5 6 7 6 

8 

 

Holding and lifting board (LH) 20 3 3 3 3 

Holding and lifting board (RH) 21 3 3 3 3 

9 

 

 

Board cutting  size fixing 22 5 6 5 6 

Board cutting   23 16 20 18 18 

Cleaning 24 5 5 6 6 

10 

Holding board on edge binding machine 

and edge binding 20 2+10 3+12 2+13 3+12 

11+12 

Removal of Cut pieces and Removal of 

Dust 21 5+4 5+5 6+6 6+5 

13 Rearrangement of Drawer Parts 29 5 6 5 6 
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Subassembly of drawer 30 20 20 18 20 

Rearrangement of Box Parts 31 6 5 7 6 

Subassembly of box 32 20 19 20 20 

Drilling hole for lock and Fixing a lock  26 1+5 1+5 1+8 1+6 

Fixing Hinges to door and Fixing of door to 

box 27 8+5 8+5 9+5 9+5 

14 Inspection of Subassembly 37 5 5 6 4 

15 

 

Assembly of frame and box 38 20 21 21 21 

Screw fixing to all parts and Fixing of stud 30 20+2 18+2 19+2 19+2 

16 Inspection of Computer work station 41 14 12 15 14 

17 Packing 42 18 19 20 19 

18 Dispatching to store 43 5 6 7 6 

 
 Figure No. 5 (Graphical analysis of operator load After KAIZEN) 

 

Hence, number of operator after KAIZEN = 33 

To prevent the production of unnecessary (including parts, products and documentations), 

many ideal facilities are created. Every check points in company are created with these facilities 

so that operator would not carry unnecessary task and prevent him from industrial accidents. 

This would reduce in work in process, reduced in production lead time, improved equipment 
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utilization and its efficiency. The current layout of the company is rectangle shape. This will lead 

to increase workers interaction and reduce in material handling cost. 

 

IV. Discussion on Results of the Implementation 

From fig. 4 & fig. 5, it is clear that using kaizen techniques number of operators remain 

33. i.e. 33 numbers of operators are required for performing the same operation, meeting the 

customer demand. This was only possible by multi skilled and well trained operators for 

performing the different task at different work stations and major success was reduced Work In 

Progress (WIP) at the work stations. In this study operator number 01 & 02 has assigned some 

relevant task along with his work as the mean time for performing his job was very less. Thus at 

the same time they will perform these task on the same station. Similarly operator number 

05,06,10,20,21,26,27 and 30 have to assigned some relevant task at their stations in order to meet 

Takt time.  

Thus after kaizen they will meet the required production and target with the adequate 

quality. Hence the production is improved from 17 Computer work stations per shift to 20 

Computer work stations per shift by less number (33) of operators. One more interested thing is 

observed from the study that not a single operator after Kaizen reach to 91% of the Takt time. 

These will results in minimum cost and increase in productivity. This kind of cooperation will 

strengthen the organization and sprit of the Gayatri Industries Pvt. Ltd. So that it can be more 

competitive in the long run. 

 

V. Concluding Remarks 

In this chapter, a case study of furniture industry is presented with the objective of 

discussing the implementation of Kaizen in the industry. Continuous improvement is a key goal 

for healthy company. Kaizen is a philosophy that needs the involvement of all people in the 

company. Emphasis should be placed on reduction in throughput time, addition of workstation to 

meet the Takt time, and elimination of unnecessary operations, activities and workstation. This 

study proves that with the Kaizen and other techniques like value engineering, the company can 

survive with lower manufacturing cost and higher quality.  
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