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Abstract - At present, FMCG (Fast Moving Consumer Goods) industries have a major challenge to reduce/remove waste 
and decrease lead times for greater efficiency. A concept of Value Stream Mapping (VSM) introduced by Toyota back in 
1997 is applied to target a particular assembly line which manufactures Circuits. The objective of this case study is to 
accommodate increase in demand by using lean manufacturing principles. This study deals with 20 steps wherein cycle time, 
setup time & number of workers is known. Based on these observations and data a current state value stream map (CSVSM) 
is created to identify waste and non value adding activities. Processes which fall below desired takt time are identified and 
their cycle time is reduced to create a future state value stream map. 
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INTRODUCTION 
 
Value stream mapping is a lean-management method 
for analyzing the current state and designing a future 
state for the series of events that take a product or 
service from its beginning through to the customer. 
At Toyota, it is known as "material and information 
flow mapping". It can be applied to nearly any value 
chain. The goal is to depict material and information 
flows across and throughout all value adding 
processes required to produce and ship the product to 
the customer.  
 
Value stream maps documents all of the processes 
used to produce and ship a product, both value-
adding and Non-value- adding (waste) processes. 
Value adding activities include activities that change 
the form, fit, or function of a product or services. 
Non-Value adding activities include activities that do 
not add value to the product/ service. Transportation, 
storing, documentation etc. come under this category. 
Non-Value adding activities are typically under 7 
categories:- transportation, inventory, motion, 
waiting, over-processing, over-production and 
defects. Various studies [1] have been done by experts 
on ways to take advantage of this technique. This 
study aims to incorporate a few of them 
The firm has forecasted an increase in demand due to 
enhance brand recognition. The firm expects the 
demand to increase from 10,000 per month to 20,000 
per month. This compelled the managers to revaluate 
their processes without significant increase 
investment or operating costs. For calculation of Takt 
time number of working days is assumed to be 25 
with daily hours counting 7.5 hours(8minus 30mins 
for break). This gives current Takt time as 
(25*7.5*60*60)/10,000 = 67.50 seconds. Since 
production levels need to be doubled so required takt 
time goes to 33.75 seconds. 
 

II. IDENTIFYING PROCESSES 
 
2.1. CVSM 
At first all the processes were listed out and cycle 
time(C/T), changeover time(CO/T) and number of 
operators were noted down[2] [3] [4] Using them CVSM 
is plotted as shown in Figure 1. Below are the 
symbols and notations for processes in value stream 
maps 
 

 
The processes for symbols for name of assembly are as shown 

in Table 1. 
 

 
Table 
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Figure 1 

 

 
Figure 2 
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2.2. Identifying Processes 
The graph shown in Table 2 shows how the processes 
perform with respect to current and desired takt 
time[6].  
 
We can observe that following processes are below 
desired takt time:- 
 
 Delivery of Raw Materials from suppliers 
 Injection Moulding(A5) 
 Compression Moulding(A8) 
 Thermal Testing(A15) 
 Quality Checking(A19) 

 

 
Table 2 

 
III. FINDING SOLUTIONS [6] 
 
T – Delivery of raw materials from suppliers 
S – Symbol 
O1 – Modify 
O2 – Upgrade 
O3 – Workforce Management 
O4 – Machine Replacement 
O5 – Addition of Machines 
We find solutions to the identified processes in 
stepwise manners: - (1) Identify reasons for high takt 
time (2) Identify Opportunities for improvement (3) 
Identify suitable opportunity 
 
3. 1 Delivery of raw materials from suppliers 
After communicating with the suppliers it was 
observed that a large part of their delays were 
attributed to stock-out situations. While addition of 
new suppliers was an option it however, would result 
in higher reliability on suppliers following unethical 
practices. Instead a deal was negotiated with suppliers 
to keep safety stock with 90% cycle service level 
dedicated solely for the firm. The company offered 
longer contracts in return. 
 
3.2 Injection Moulding 
The idea to invest in new machines was discarded as 
it was infeasible. Instead the problem was mitigated 
by using hot runner injection moulding[7] machines 
instead of cold runner injection moulding machines. 

This resulted in C/T reduced to 21 seconds. The parts 
that were manufactured using hot runner can be 
manufactured using cold runner as their takt time 
does not exceed 48 seconds. 
 
3.3 Compression Moulding 
One of the prime reasons identified was that workers 
were taking significant time to remove the leftovers 
that are stil attached. It was identified that in a C/T of 
40 seconds, 26 seconds was due to workers removing 
leftovers and side pieces. This situation was 
addressed by choosing to increasing number of 
workers (vs. investing in new machines) as new 
machines would itself require new workers. By 
doubling number of operators 13 seconds were saved 
reducing C/T 26 seconds. 
 
3.4 Thermal Testing 
This process takes 5 seconds to initialize the machine, 
60 seconds to finish the test and 25 seconds to cool 
down. With 2 tests done at a time C/T comes to 45 
seconds. The only possible option was to buy a new 
machine.  The Cost of Machine was Rs 9, 000, 00 and 
with lifetime of 15 years depreciation costs come out 
as Rs 60,000. With 30% tax rate per year tax benefits 
of Rs 18,000 are availed. Hence effective cost of 
machine is Rs 7, 30,000. These costs can be 
recovered through extra sales that are projected. 
 
3.5 Quality Checking 
Even though 10 quality checking machines are 
already installed, the C/T was 42 seconds. Each 
machine took 350 seconds to perform the test. An 
additional 5 seconds per machine was to perform all 
the steps namely (1) end the test (2) remove the part 
(3) place new part (4) run the software. This gave C/T 
of (350+5*10)/10 = 40 seconds. The operator work 
was partially automated by making a tray area where 
all MCB’s are put from where the machines 
themselves push the part towards tester. The 
machines eject the part towards front box if test 
passes and towards back box if test fails. This 
increase C/T to 70 seconds but allows machine to 
work 24/7 without worker supervision. Even though 
C/T time is 35 seconds (slightly below desired takt 
time) it must be noted that this machine can run 24/7. 
This allows 1234 parts per day or 37,000 parts per 
month. This is means we have 1 part for every 0.05 
seconds of working time. 
 
CONCLUSTION 
 
The future value stream map is shown in Figure 
2.The methodology used helps us to identify 
opportunities and compare them one-to-one. Value 
stream mapping is a visual technique allowing the 
user to graphically illustrate a manufacturing system. 
VSM has proved to be a greatly useful tool to 
eliminate wastes in cycle. Initially it was believed to 
be applicable to consumer based electrical and 
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mechanical products. However practices have shown 
it to be useful in other areas as well [8] to find some 
waste in a cycle and find there are more  for you to 
eliminate. This cycle also gives us an opportunity to 
ways to decrease C/T without investing in new 
machinery or operators.    
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