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Abstract— In today’s global scenario industries, face cost-

reduction and efficiency challenges in their operations. They 

need to find alternatives to reduce production time, costs 

and eliminate non-value added activities in order to improve 

performance and product quality to survive in the highly 

competitive world. Value Stream Mapping technique 

involves recording steps, activities, material flows, 

information flows, communications and other process 

elements that are needed for the transformation process. 

Value Stream Mapping helps the organization to identify the 

wastes in a targeted process and brings a product or product 

family that use the same resources through the main flows, 

from raw material to the customers. This paper discusses the 

Value Stream Mapping technique and its benefit to different 

industries. The paper also presents a Literature Review to 

show applications of this technique and improvements in 

lead time, cycle time and inventory level reduction in 

various industries. This paper concludes with specifying the 

important contribution of value stream mapping technique in 

attaining the success. 
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I. INTRODUCTION 

Value stream mapping, which originated from the Toyota 

Production System, is known as “material and information 

flow mapping.” This tool uses the techniques of lean to 

analyze and evaluate different processes in a manufacturing 

systems operation. This tool is used primarily to identify and 

decrease the non-value added activities, as well as create 

flow in the process. Wastes include all activities that use 

resources but do not have a significant value on the 

customers product. Waste often called as ‘Muda’ (a 

Japanese word) which occur in any of the industrial systems 

are of seven types as stated below; 

 Transport (unnecessary movement of the products that 

are not actually required to perform the processing) 

 Inventory (all components or parts, work in process, 

and finished product that are not processed) 

 Motion (people or equipment’s movement or walking 

more than the required to perform the processing) 

 Waiting (waiting for the next production step, 

interruptions of production during shift changeover) 

 Over Production (producing ahead of requirement) 

 Over Processing (resulting from poor tool or product 

design activity) 

 Defects (the effort involved in inspecting for and fixing 

defects). 

 
Fig. 1: Types of Wastes 

Value Stream Mapping includes a set of all 

activities (value added as well as non-value added) that are 

essential to bring a product through the main flows, starting 

with raw material and ending with the customer. Value 

added activities are for which the customer is ready to pay 

for. Non-Value added activities are resource consuming 

without producing any value to the product. The main goal 

of VSM is to find different types of wastes and trying to 

eliminate them. 

II. METHODOLOGY 

 
Fig. 2: Methodology Flowchart 
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This section represent detailed plan, its 

implementation is carried out to assess the performance and 

process related parameters. The following block diagram 

represent the work activity of the Value stream mapping in 

the ascending order 

III. LITERATURE REVIEW 

Jafri Mohd Rohani et al [1], applied one of the most 

significant lean manufacturing techniques called Value 

Stream Mapping to improve the production line of a color 

industry. To achieve this goal, lean fundamental principles 

was implemented. To construct map for identification and 

elimination of wastes team formation, product selection, 

conceptual design, and time-frame formulation through Takt 

time calculation as done. Based on the future state map, 

results showed that by implementing some lean techniques, 

Production Lead-time and the value added time decreased 

from 8.5 days to 6 days and 68 minutes to 37 minutes 

respectively. 

Trupti Nandikolmath et al [2], in their research 

paper discussed with the implementation of lean model for 

carrying out value stream mapping activity in an industry. 

The main purpose of the research is to draw a current state 

map. It discusses the reduction in setup time and cycle time 

that can be obtained by lean implementation. This paper also 

shows the plan of action for improving the Future State 

Value Stream Map. 

L.K. Sharma et al [3] studied and explored the 

benefits and advantages of Lean practices or Lean thinking 

in Job shop production / special job production / discrete job 

production / batch shop production industries or their 

research work. There work provide guidelines to adopt and 

mentions to become lean. Work involves brief introduction 

to value stream mapping the main tool of lean. Outcome of 

their research finding shows a considerable reduction in 

Cycle time and lead-time. 

S. Nallusamy et al [4], studied the effect of change 

in defect rate in a pump assembly line. Value stream 

mapping technique is used as powerful vehicle in enabling 

organizations to implement lean methods. Their research 

work shows a reduction in production lead-time from 26.45 

days to 22.61 and reduction in total cycle time from 85 

minutes to 54 minutes. 

Anupam Sihag et al [5], in their paper have 

discussed with the value stream mapping technique which 

has the capability of uncovering the waste in manufacturing, 

production & business process by finding and eliminating or 

reducing the non-value added activities. In this paper, the 

current state map is analyzed and suggestions to improve the 

operational process is made. Accordingly, future state map 

is drawn by which we come to know about improvement of 

the entire firm’s efficiency. 

Santosh B.Dighe et al [6], carried out research in a 

pump manufacturing industry using value stream mapping 

to identify and eliminate waste. They made use of Pareto 

charts and bar graphs. It shows both current and future state 

mapping for process improvement. Their research work can 

be used for application of VSM in foundry department in 

pump manufacturing industry 

K.Venkatramana et al [7], aimed to explain the 

implementation of lean techniques in the crankshaft 

manufacturing plant located in south India. The objective 

was to increase the export sales. Lean manufacturing was 

selected to meet the company objectives. Crankshaft was 

manufactured in a single piece flow system with the low 

cost machines. After implementing lean manufacturing 

system, the manufacturing lead time reduced by 40%, 

defects were reduced, higher process capability achieved, 

quick response to the customer demand in small lots were 

achieved. 

K.T. Sattarova et al [8], discusses the process of 

identifying the problem areas of the product cycle by the 

value stream mapping technique. Value stream mapping 

allowed the development of a number of solutions to 

increase productivity, improve process and competitiveness 

of products. For the study, a product manufactured by one of 

the industrial enterprises of the city of Samara was selected. 

To solve the problem pull scheme of production was 

proposed. 

IV. RESULTS AND DISCUSSIONS 

Various literature reviews as described above is studied 

taking into consideration the value stream mapping aspects 

and are summarized in following section.  

A. Reduction in Cycle Time 

Cycle time is the time required to complete the 

manufacturing of the product or product family selected. 

Figure below shows the cycle time of different industries, 

which are reviewed in this study. It shows considerable 

amount of reduction in cycle time before and after 

implementation of value stream mapping technique. 

 
Fig. 3: Reduction in Cycle Time 
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B. Reduction in Lead Time 

Lead-time is the total amount of time required from first 

operation to last operation. It includes both value added as 

well as non-value added activities. 

 
Fig. 4: Reduction in Lead Time 

As shown in the above figure, there is significant 

amount of reduction in total lead-time in every industry. 

This leads to the growth and development of the 

organization. Lead-time decides the manufacturing capacity 

of the organization. The facility with lowest amount of lead-

time has good customer order and is a profitable 

organization. As discussed by the author [1] there is a 

decrease in lead-time from 8.5 days to 6 days. The 

crankshaft manufacturing [7] industry shows a drastic 

reduction in lead-time.  

C. Reduction in Inventory Levels 

The Value stream mapping technique helps in reduction of 

inventory levels also. The research work done by Anupam 

Sihag et al [5] shows that in the current state the inventory 

was maximum and was stored for 3 days. After 

implementing value stream mapping technique it was found 

to be reduced to 1 day. Similar, Santosh B. Dighe [6] in his 

research work discussed with work in process inventory, 

which was for about 33 days and afterwards reduced to 22.4 

days. 

 
Fig. 5: Reduction of Work in process Inventory (days) 

From above chart, it is cleared that number of days 

work in process inventory was reduced. Earlier the 

inventories were stored for much longer time within the 

system, which increases the inventory holding cost. After 

implementing the value stream mapping technique the 

inventory, holding cost was reduced and is evidenced in the 

chart. 

V. CONCLUSION 

This paper gives significant results of the application of 

value stream mapping from review of literature. It provides 

the facility of determining the outcomes in different scenario 

by creating future state maps, and then selecting the most 

feasible profitable state. This enables the company to 

implement improvement plan with full confidence and get 

the long-term benefits. The practicality of using value 

stream map is demonstrated by several recorded case studies 

in literature cited and reported in this paper. This study 

shows tremendous improvement in lead-time, cycle time, 

Takt time and inventory levels for different types of 

industries. It can be concluded that value stream mapping is 

an effective tool for identifying the wastes (non-value added 

activities) and improving overall effectiveness and 

efficiency. This is equally applicable to different types of 

manufacturing processes and different types of industries. 
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