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Abstract 
 
Nowadays, the global economy imposes great competition between companies that creates an 
intense pressure. Due to this increasing competition, companies have to keep improving their 
process for becoming more efficient to lower costs while improving their quality level and 
providing a better service. A company that does not improve every year is a company that is 
dying. Although Kraft Foods Inc. is the world’s second largest food company, they also need 
to keep improving in order to maintain its competitive position on the market and this is why 
they have been implementing the Lean culture in France since 2007. They want to become 
more efficient by eliminating all the activities that the customer is not willing to pay for, 
defined as waste. Providing more value with fewer resources, goal of Lean manufacturing, 
should make Kraft Foods France even more competitive. 
 
However, in order to become Leaner, the nine plants of Kraft Foods Biscuit needed a 
structured method because the first difficulty of eliminating wastes lies in identifying them. 
The main purpose of this thesis was to develop one of the most important Lean tools to 
identify wastes called “Value Stream Mapping”. This master thesis will therefore explain and 
describe how mapping the value stream can help identifying and eliminating the wastes but 
also can be a priceless support to share a common vision of the value stream among 
managers. This tool should be seen as the starting point of any improvements projects since it 
allows identifying opportunities for improvement that will improve the bottom line of the 
company. VSM should be used to challenge the status quo and the behaviors of all employees 
in order to improve Quality, Cost, Delivery, Safety, Sustainability and Morale 
 
This master thesis will deal with the two main missions I led in order to reach this goal. The 
first mission was to develop a standard of the Value Stream Mapping for Kraft Foods France.  
I was asked to participate in the structuralizing and in the standardization of the VSM tool for 
the company. The tool was first analyzed and then a taylor-made VSM tool was developed to 
meet the characteristics and needs of the food industry. The last step of this mission was to 
train managers and engineers so that they can lead VSM projects themselves, in any plants, 
that can help them identifying improvements to be done. 
 
The second mission was to apply this method in different production lines to show managers 
the effectiveness of the tool for identifying rooms for improvement that could increase the 
productivity of theses studied production lines. For example, the project at Granville’s plant, 
described in the last part of the thesis, shows what types of improvements can be identified 
thanks to a Value Stream Mapping project since this project led to a productivity 
improvement of 40 k€.  
 
On completion of this thesis, I wish to have contributed to the emergence of the good use of 
Value Stream Mapping tool at Kraft Foods that will help the company to keep improving and 
focusing on customers. 
 
 
 
 
 
Keywords: Value Stream Mapping, VSM, Lean manufacturing, Process mapping, 
Improvement, Food industry, Cycle time, Productivity, Waste, Continuous Improvement 
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Introduction 
 
Facing a great competition, industries are constantly looking for ways to improve their 
efficiency and to provide better products at lower costs. However, with the high customer’s 
expectation, the determination of enhancing the effectiveness should be reached while 
maintaining the quality. This is why Kraft Foods started four years ago its transformation to 
become a “Lean company”. The idea is to eliminate all the wastes from the processes to 
satisfy the customers while becoming more efficient. 
 
Three years after that Kraft Foods bought LU from Danone, the world’s second largest food 
company is gradually  putting into place its own strategy and methods. The 2011 objective at 
any KFB plants is to reach a level of productivity of six percent. In other words, each plant 
has either to reduce their cost by six percent or increasing their volume per year produced by 
six percent without increasing the cost. This objective is known as being very challenging for 
the plants but it should be seen as a very good opportunity to become even more Lean-
oriented. To make a major change in the way of working like it is at LU, there must be a 
motivating factor. In fact, Toyota developed the production system as we know as TPS and 
that is at the beginning of the Lean manufacturing when they were under pressure. They did 
not have time available, they did not have a lot of resources but we all know the success they 
had. Lean was their only option, producing more with fewer resources. The difficult six-
percent-objective settled by Kraft Foods Inc. is therefore a real opportunity to understand that 
Lean is the best way to achieve such challenging objective. 
 

 
Figure 1 - Lean Journey of Kraft Foods France 

 
As we can see on the figure 1, the “Lean journey” keeps going further. Kraft Foods Biscuits 
has started to develop a Lean culture with the Zoning and the Standardization since 2007 but 
today they need to go further in their approach. Using the right Lean tool, at the right moment 
is now required to keep improving. That is why, at this point of their journey, the Value 
Stream Mapping becomes evident and central at KFF. This tool should be the starting point of 
any improvement projects in order to launch the good project, at the right time that will 
improve the entire Value Stream.  
 
Since that mapping technique was not mastered by KFF, the objective of my master thesis 
was to develop a Kraft Foods France standard of the Value Stream Mapping tool by adapting 
this Lean tool in regard to the characteristics of the food industry. This tool should allow KFF 
to implement sustainable changes. Once this then standard achieved, I promoted this tool and 
train different people. As an example, I applied this tool in Granville’s plant in order to 
demonstrate the strength of VSM to structure the continuous improvement journey. This 
project met its initial objective of reaching 40k€ of productivity. 



  
Page 7 

 

  

Presentation of the company 

I. Kraft Foods Inc. 
Kraft Foods are the world’s second largest food company and number one in North America 
with annual revenues of $48 billion. The chairman and the CEO is Irene Rosenfeld, one of the 
ten most powerful women in the world (Forbes).  
The company is a member of the Dow Jones Industrial Average, Standard & Poor’s 500, the 
Dow Jones Sustainability Index and Ethibel Sustainability Index. The company is 
headquartered in Northbrook, Illinois, a Chicago suburb whereas its European headquarters is 
in Glattpark, Opfikon, Switzerland, near Zürich. There are approximately 140 000 employees 
working for Kraft Foods.  

 
 
Kraft Foods Inc. is the largest confectionery, food, 
and beverage corporation headquartered in the United 
States. Eleven of its brands annually earn more than 
$1 billion worldwide: Kraft, Cadbury, Oscar Mayer, 
Maxwell House, Nabisco, Oreo, Philadelphia Cream 
Cheese, Jacobs, Milka, LU, and Trident and more 
than seventy brands with more than $100 million in 
revenue. Forty of its brands are at least 100 years old. 
More than 80 percent of our revenues come from 
products that hold the No. 1 share position in their 
respective categories. Finally, more than fifty percent 
of its revenue is driven by categories where our 
market share is twice the size of the nearest 
competitor. As it can be seen from these figures, 
Kraft Foods Inc. has an amazing portfolio. 
 
 
Kraft Foods products are in 
sales in more than 160 

countries and operations are present in more than 70 countries. As 
we can see on the pie chart on the right, North America is still the 
main market of Kraft Foods with 49% of market share although the 
other markets are growing faster. In the U.S., Kraft products are 
present in more than 99 percent of households. 
 

Kraft Foods products sold are quite varied and can be divided into six 
main categories as it is shown on the pie chart on the left. In each 
category, Kraft Foods Inc. has one brand that its market leader. 
 
LU, the company where I worked for during my thesis has products 
from three categories: grocery, confectionery and snacks. 
 
 
 

 
 

Figure 2 – Kraft Foods Inc. portfolio 

Figure 3 – Geographic Mix 

Figure 4 – Sector Mix 
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The motto of Kraft Foods is “To make today delicious”. The strategies for growth at Kraft 
Foods Inc. include four main parts 
: 

 
Figure 5 - Strategies for growth at Kraft Foods Inc. 

 
II.  LU France 

 
I worked for Kraft Foods Europe (KFE) but more precisely for Kraft Foods Biscuit and the 
company LU. It is a manufacturer brand of French biscuits, which is part of Kraft Foods since 
2007, after its acquisition from the group DANONE. 
 
LU stands for Levefre and Utile. These are the names of the co-founder of the brand in 1850 
M. Lefèvre and his business partner and wife, Pauline-Isabelle Utile. 
 

 
LU biscuits are available in one hundred countries and 
include such childhood favorites as Le Petite Ecolier. 
Other international brands under the LU name include 
Petit Dejeuner, Mikado, Pepito (Mini Stars), Cracotte and 
Tuc. 
 
LU is a premium brand with a strong presence in France 
although LU is also popular in several other European 
markets and it is available in the US.  
 

 
 
 
There are 14 brands under the LU banner. From breakfast to break time, each biscuit captures 
the elegant design and rich, European taste people have come to expect from LU: Prince, Petit 
Ecolier, Le Véritable Petit Beurre, Pim’s, Mikado, Pepito, La Paille d’Or, Ourson, , LU Petit 
Dejeuner, Pelletier, Heudebert Cracotte, Tuc and Belin. 
 
Nine LU plants are spread all over the country and each plant produces several products. 
However, there is no “backup” plant: no plant produces the same product as another plant in 
France. 
 

Figure 6 – Some of well-known LU 
products 
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Below is the map that shows the localization of the headquarters, the central warehouses and 
the different plants in France.  
 
 

 
 
 
 
 
Each year, about 200 000 tons of products are produced in the French plants. LHF and Cestas 
(West coast) are the two biggest plant since they produce respectively 45 000 tons a year and 
40 000 tons a year. 
 
 
Some figures about the company LU are interesting to be noted: 
 - About 900 M€ of Turnover 
 - More than 3000 employees all across the country 
 - More than 200 000 tons are produced each year in France 
 - First biscuit brand in France 
  
 
 
 
 

Figure 7 – Map that shows the localization of the different facilities of LU in France 
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Literature Review 
 

I.  Introduction 

 
Anyone interested in continuous improvement knows that Value Stream Mapping is an 
important Lean tool. Although this mapping method sounds very easy at a first glance, it 
requires time and experience in order to get some very good results with this tool. In order to 
be as effective as possible during my thesis, I read several books about VSM in order to get 
the main ideas and methods, to know how to apply it correctly and to be seen as an expert for 
this tool. 
 
I have mainly used two books that are considered as reference for Value Stream Mapping. 
The first one is the well know “Learning to See” written by Mike Rother and John Shook and 
the second book is “Mapping the Total Value Stream: a comprehensive guide for Production 
and Transactional Processes” written by Mark A. Nash and Sheila R. Poling. 
In addition to these two books that were my main sources of knowledge, some other books 
noted in the bibliography part have also helped me for improving my VSM knowledge. 
 
All this literature, in addition to my own knowledge gained through my education, allowed 
me to write the following parts that explain the theory of the Value Stream Mapping, a tool 
that should be used to implement effective improvements into any companies.  
The following parts of this chapter will describe the methodology that should be followed to 
run a good Value Stream Mapping project. It can be considered as a guideline that could be 
used for any Value Stream Mapping project. 
 
  
II.  Introduction to the tool Value Stream Mapping 

 
The strong competitive market pushes companies to be very cost-effective and Lean in their 
process. It is a necessity otherwise the organization will cease to exist. Nowadays, every 
organization agrees that there is a need to eliminate waste from their processes. It can be said 
that waste is the translation of the Japanese word “Muda” and is defined as “to use, consume, 
spend or expend thoughtlessly or carelessly” [2]. Underutilized people is a waste added to the 
former Toyota executive Taiichi Ohno original seven wastes that makes in total eight types of 
waste. These 7 + 1 wastes are described as follows: 

- Overproduction: Encompasses excess production of units, and producing/acquiring 
units before they are actually required. Overproduction is the most serious waste since it 
causes other types of wastes. 

- Transporting: Means moving goods from one place to another without adding any 
value from the customer point of view 

- Defects: Related to making or having to fix defective products.  
- Waiting: People or machine waiting for information, materials or equipment.  
- Inventory: Related to the keeping of unnecessary raw materials, WIP or finished 

goods. Any of these three items not being actively processed to add value is waste. 
- Excess motion: Refers to the motion of an employee that does not add value. 
- Inappropriate processing: Means doing more than what the customer requires.   
- Underutilized people: Workers’ knowledge, ideas or creativity are not utilized. 
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Before eliminating these wastes, the first step is to identify them. In fact, how can we 
eliminate something we do not know? It is at this moment that the Value Stream Mapping is a 
priceless tool. Value Stream Mapping is a process mapping technique that allows everyone in 
the company to visualize and understand a process in order to create an action plan for waste 
elimination. In other words, it is the best method to identify opportunities for improvement 
that will make the company more competitive. Moreover, VSM is not about improving one 
specific operation but about improving the whole Value Stream. The big picture given by a 
VSM is invaluable because Value Stream thinking entails seeing the combination of processes 
required to bring the product to the customer rather than process-specific departments 
 
We can understand that a Value Stream Mapping is not only a simple map since a successful 
VSM project must comprise three main parts:  
 - A current state map, a map that provides a great view of what it is actually happening 
on the plant floor and that allows the managers to capture the opportunity for change. 
 - A Future state map, a map that is drawn to create a vision of the state that the 
company would like to reach, a state with the waste removed. 
 - An action plan, a project outline that includes all process improvement tasks that are 
needed to reach the future state from the current state.  
 
 
III.  Benefits of a Value Stream Mapping project 
 
Based on what we have just described previously, we can resume the benefits of a Value 
Stream Mapping project for a company. VSM allows to: 
 - Visualize and understand the entire Value Stream 
 - Provide a reliable baseline on which everyone can discuss 
 - Get a good understanding of the relation between the communication flow and the 
production flow 
 - Identify sources of wastes 
 - Underline the major improvements to be done to improve the whole value stream 
 - Present an improved state on a visual support 
 - Elaborate a coherent action plan, based on real data 
 - Keep developing the Lean culture 
 
Value Stream Mapping has gained rapid acceptance in the continuous improvement world 
thanks to its ability to gather, analyze and present information in a very condensed time 
period. It is common that a VSM project lasts only three days and at the end of this project, 
the manager knows what is happening now on the gemba and he knows precisely how to 
improve it. A VSM project should therefore be started to structure the continuous 
improvement program in order to improve the whole value chain.  
 
As a conclusion, we can say that a VSM should be the starting point of any continuous 
improvement projects since it gives a baseline view of the existing process, shared by all the 
employees, that allows managers to identify precisely the wastes. The right decisions on how 
eliminating the wastes can thus be made. This powerful tool make the improvements more 
durable since everyone knows where he wants to go, how he will go there and why he wants 
to go there. 
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IV. A basic Value Stream Map 

 
The Value Stream Mapping tool requires following some guidelines when drawing a map. A 
map should respect some standards so that everyone can understand it very quickly.  
 
First of all, a basic Value Stream Map can be divided into five sections as show on the picture 
below. 

 
 
The top of the map shows the information flow, how people know what and when to produce. 
In the middle, we can find the material flow that illustrates the value chain. Below each 
process or inventory is written their respective data. At the bottom of a Value Stream Map, we 
can find a time line that provides some of the most compelling information to the viewer. This 
part summarizes the time data measured for the value chain. On the right and left side, we can 
respectively find the customer and supplier part. In these two areas, all the information related 
to them is showed (quantity, frequency of delivery, demand …) 
 
We can also notice that the same symbols are used for the same process on any Value Stream 
Map. In reality, several standard icons are designed for this tool. These icons are a 
combination of flowcharting icons and unique shapes. They are used to represent the various 
task and functions within a map. The different icons can be seen in the appendix part. 
 
It must be noted that if a Value Stream requires an additional icon, it is possible to create one 
new icon as long as it stays easy to understand for everyone. 
 
 
V. A VSM project in general 

a. Main philosophy and ideas 
A Value Stream Mapping project requires knowing some technical words that are important 
to be known and well understood: 
- The value stream is the sequence of activities required to design, produce, and provide a 
specific good or service, and along which information, materials, and worth flows. 

Figure 8 – An example of a Value Stream Map that shows the different part of this kind of map 
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- Non-Value added activity (NVA) is an activity that do not add any value to the customer’s 
point of view and that increase the cost. That activity requires time, resources and space that 
do not improve the product. These activities are the one to be eliminated. 
- A value added activity (VA) is an activity that contributes to the customer satisfaction. That 
activity must change the product in some manner and the customer must be willing to pay for 
this activity. 
 
Typically, non-value-added activities account for 95 percent of total lead time even though 
the customer is only willing to pay the value-added activities! The goal of a company is 
therefore to identify the NVA with the value stream mapping tool in order to eliminate them, 
or at least to reduce them.  The customer demand will be meet within a shortest interval of 
time.  
 
The ultimate goal for a company that develops a Value Stream Mapping competence is to 
create a Value Stream where each operation is linked to the customer demand, either by a 
continuous flow or by a pull system. The idea is that each operation should produce only the 
products that the next operation (the customer) needs, the quantity needed and when it needs 
them. 
 
A VSM project entails the willingness to work on the whole value stream. Focusing on only 
one single operation may improve that single operation but may not be beneficial for the 
entire company. Moreover, isolated work brings some temporary results but do not last for a 
long time. A Value Stream Mapping is a tool that avoids this behavior by guiding people to 
improve the value stream in its totality. Seeing the whole process helps identifying and 
improving operations that have a positive impact on the company. 
 
The last point about Value Stream Mapping is to be focused on the product being mapped. 
Some people would like to note everything they do but the focal point must always be the 
product and what it goes through along the value stream. A good value stream mapping shows 
what how the process actually is, what it is actually happening and not how the papers or 
people would tell. People must be able to see what it is in just happening in front of their eyes 
but what is not obvious for the observer [1]. Maps must show the reality that some people do 
not see or choose not to see. 
 

b. General planning 
Before starting a Value Stream Mapping project, it is important to make sure that any 
participants knows the Lean philosophy and principles.  
 
As we have seen before, a Value Stream Mapping project has three stages: 
  1) The current state map 
This first stage consists in mapping the existing state, what is taking place at the moment in 
the factory. This stage will be the basis of the improvement and serves to understand and 
document the current state. 
 
  2) The future state map 
When the wastes of the current functioning are brought to light, an analysis of these wastes 
while applying the philosophy Lean allows drawing a target map or future state map. The idea 
is to fall towards an optimized process which meets the needs of the customer.7 
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  3) The writing of the actions plan 
Once created and validated, the future state map becomes the target to be reached. An action 
plan is established to go from the current state to the future state. The objective is to give a 
guideline to follow in order to reach the wished state. 
 
As a general rule, a three-days-project is sufficient to manage to realize both maps and to 
establish the associated action plan.  
 
 

c. Value Stream Mapping Project 
i. VSM Team 

A Value Stream Mapping project is a flow-oriented project which consequently impacts 
several services and requires a multidisciplinary team. In addition, this type of project arouses 
a strategic orientation of the organization. The working team will thus have to include 
managers who represent diverse functions of the company, such as: 
  - Human resources 
  - Logistics and planning 
  - Production 
  - Continuous improvement 
 
It is advised that the project leader is a person "extern" to the process to maintain needed 
neutrality and ask for the factual and not objective elements. This person has to know 
perfectly the tool VSM and the methods to realize the mapping.  
 
It is also important that a person from the top management is part of the mapping team. In 
fact, it is essential that someone has the necessary leadership and authority to be able to 
orchestrate the changes to be implemented.  
 
Besides, it is recommended to involve one or two operators working on the studied line for 
leading the VSM project in a transparent way and for obtaining invaluable information 
ground. 
 
As a conclusion, a mapping team of 6/8 people is generally needed and this group of people 
must work together. In fact, we have seen previously that one of the greatest benefice of this 
tool is the fact to share a common vision and that can be done only if that multidisciplinary 
team works together and is not separated during the project. 
 
 

ii. Identifying the family of product to be mapped 
As Henry Ford said once, “Before everything else, getting ready is the secret of success”. 
Before beginning a VSM project, it is necessary to identify the family of products on which 
the project is going to be applied. In fact, Value stream maps are created for a single product, 
or a family of products. By definition, a family is a group of products with similar routings, 
similar process times, and customers with similar needs and demand rates. ‘Similar’ means 
that while there may be some variation but that it is still recognizable that they have a core set 
of operations that are the same. In Creating Mixed Model Value Streams (Productivity Press, 
2002), Kevin J. Duggan has suggested that a product family shares at least 80% of the process 
steps downstream from the point where continuous flow becomes possible. 
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There are two main methods to select a family of products with each their advantages and 
inconveniences. A matrix approach gives a good definition of the Value Stream that is going 
to be mapped while a fast approach targeted allows beginning the work of mapping more 
quickly. 

 
The matrix approach gives a good and detailed vision of the 
different processes. A product matrix is created to give 
clarity to a product family. That matrix shows a list of all 
products manufactured by the company or production line 
and all the operations performed by the company or line.  
After a quick review of all product and process, an “X” is 
written in the cell if the product undergoes the process. Once 
the matrix completed and verified by all the team, that matrix 
must be sorted and will highlight the different product family.   

 
An alternative method is to identify the basic contents of a value stream with all the team 
members. That method is possible when the target area is already known or easily 
identifiable. In this method is chosen, sometime must be spend to identify the customer, the 
supplier and to list the basic step of the value stream. It is not the Value Stream Mapping that 
begins but a technique needed to make sure that everyone is focused on the same objective in 
order to get everyone on the same page. 
 

iii. Collecting the basic information 
The last step before going to the “gemba”, on the shop floor where the action takes places, is 
to collect the basic information about the value stream being mapped. The team should gather 
together and collect data that provide insight into the flow, control and demand of the process, 
as well as customer demand and supplier capacity. VSM project is a very relevant because 
information is given with precise data: people are not talking about impressions or thoughts 
but with real data and facts.  
 
The book “Mapping the Total Value Stream” gives a very pertinent list of question that 
should be answered.  
 

 

Figure 10 – Example of Matrix 
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Figure 11 - Example of questions that should be answered before collecting information on the shop floor. 

List taken from the book "Mapping the Total Value Stream" 
  
 
VI. Current State 

a. Introduction 
Value Stream Mapping requires, above all, a strong set of observational skills. When we are 
mapping, we should be able to see what is going on within the process and it should be 
documented as it happens in practice. The current state represents how the production line 
works at the time it was documented. It should be seen as a snapshot of the reality [1]. 
According to the literature, a current state should be 80% accurate. 
The current state will allow everyone to share the same point of view, to work with the same 
data. All too often, employees will explain their work as they perceive it. It will come from a 
small slice of the world. The reality given by the Value Stream Map shows how it is actually 
happening and therefore is beneficial to change. 
 
This map does not solve any problems but presents all the information needed to make the 
right decision quickly. The viewer should be able to look at the map and within a short 
interval of time understand the value stream. Value Stream Map gives a representation, a 
picture full of priceless information that is really easy to read. 
 

“One picture is worth ten thousand words” Chinese Proverb 
 
In order to draw the current state, three main steps must be followed: 
 - Collecting the basic information 
 - Collecting the material and information data on the gemba 
 - Drawing the map 
 
These three steps will be described in the following parts. 
 

b. Using the basic information 
After answering the different questions presented in the previous paragraph, the team can start 
drawing the map. The answers of the “basic information questions” should have given the 
team the essential data about supplier, customer and point of control to draw the upper part of 
the map. 
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In the upper right-hand corner of the map should be positioned the customer icon. Below that 
icon, the necessary data must be written such as: customer demand, frequency of deliveries, 
mode of transport, and any other data about customer that are known are being relevant for 
the project. 
In the upper left-hand corner should be placed the supplier icon. Just like the customer, the 
important data must be noted below the icon. The frequency of deliveries and the mode of 
transport are the two main information that have to be written. It must be remembered that 
only the main supplier, which represents the biggest volume of product for example, has to be 
represented on the map. 
Between these two icons of supplier and customer there is the control point. That latter is the 
single point that controls the flow and function of the value stream. It determines what it 
produced, when it is produced, in what quantity and at what pace. All the different 
information about that control point must be drawn directly on the map.  
 

 
 
 
 
The flow of information between the supplier, the customer and the control point should 
therefore be drawn on the map and be understood by everyone from now on. 
 

c. Takt Time 
With the customer-related information, it is possible to calculate a very important data for any 
Lean project: the Takt Time. Takt Time means “beat” in German and is defined as the 
heartbeat of the system. It is the rate that a completed product must be finished to meet 
customer demand and for that reason should be the pace of any production process [1].  
 
This is a key data of any Lean project since it represents at what pace the system should work 
in order to fulfill the customer demand. A perfect Value Stream is the one where each 
operation has a cycle time equal to the Takt Time. On one hand, if the cycle time is superior 
to the Takt Time, the customer demand is not met, on the other hand, if the cycle time is 
inferior to the Takt Time, the operation produces too much and it is characterized as the worst 
of the eight wastes: overproduction. 
 

Figure 12 – Picture of a Value Stream Map “in progress”. All the basic information are drawn at this 
stage 



  
Page 18 

 

  

Takt Time is calculated by dividing the available production time (time used by the 
production, when the value stream is operating) by the quantity the customer requires in that 
same amount of time.  
 
 

d. Material Flow 
 

• What data should be documented? 
Once the previous steps are achieved, the team must go to the shop floor and start 
documenting the material flow. Obviously, the team has to be sure that the product to be 
mapped is planned to be produced the day when the value stream mapping project will be 
held. The team has to go on the shop floor and must start from the last process and walk the 
process in reverse order. They should walk in reverse in order to get the customer’s point of 
view. While walking the process, four types of information are mandatory to be documented 
to lead a good VSM project: 
 - Inventory 
 - Operators  
 - Type of movement 
 - Operation or Process 
 
While walking on the “gemba”, the inventory of semi-finished products, finished products 
and raw materials will be visible. The quantity of each inventory and the physical localization 
must appear trough the map. Once again, the quantity of stocks must be represented as it is at 
the time the value stream is being mapped. It is obvious that that quantity will be different 
from one day to another. 
 
As far as the operators are concerned, the number of operators actually working at each 
workstation must be noted on the map. That piece of information is the one that might raise a 
lot of questions and discussions. That fact is necessary to identify problems and 
improvements. 
 
The type of movement describes how a product flows from one step to the next. There are 
three different types of movement of products in a factory: push movement, pull movement, 
or FIFO line. 
When the product is pushed to the next process, without regard to what is happening 
downstream, we talk about push system. In that case, each step of the process works 
independently at a fixed pace. 
When the product is moved to the next operation only when that operation requests it, we talk 
about pull system. Only what is needed is produced. 
Finally, products can also move into a lane at one end and pulled out at the next operation at 
the other end of the lane. The number of products into the lane is controlled and in that case 
we talk about controlling system or FIFO (First In First Out) lane. 
  

• Data Box 
The fourth information to be captured is more complex and need further explanation. A Data 
Box is a box that contains all the information related to one specific operation. According to 
the literature, four key data must be written in every box: 
 - Cycle Time (C/T) 
It is the elapsed time required to process one unit of good work through a process step [1]. It 
can be also seen as the time that elapsed between the production of two good products. That 
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data is probably the most valuable information in a Value Stream Mapping project and should 
be compared with the Takt Time. 
 - Changeover Time (C/O) 
It is the elapsed time from the moment the last good piece of one product is produced to the 
moment that the first piece of another product is produced [1]. The concept of good piece to 
good piece is important. 
 - Uptime (U/T) 
It is the percentage of time that a piece of equipment works properly when the operator uses it 
for the prescribed task. 
 - Defect Rate (NC) 
It is the percentage of the number of pieces produced that are considered as defect. A defect is 
a unit of work that is scrapped or reworked within any step of the value stream. 
 

• Method to collect the desired data 
As Taiichi Ohno would say, it is important to go to the “gemba” where the value is created. It 
is the central point of any organization and as consequent it is the place where the mapping 
should be done. Only some pre-printed pages and pens are needed to lead a project of that 
type. In fact, it is not the layout that is important while collecting the information but the 
content. 
 
According to the literature, some essential rules have to be followed: 
 - Start with the main flow 
 - Document when it is actually happening at the time ‘’t’’ 
 - Go down on the shop floor with an open mind 
 - Use pencils and paper, not computer 
 - Walk the process in reverse order 
 - Ask as many questions as needed 
 
In order to get the inventory data, the team has to physically count the stocks related to the 
product family. It can be semi-finished, raw material or finished product. In a second time, 
these quantities have to be all converted into an equivalent quantity of finished product. For 
example, 500g of flour will be “translated” to 3000 cookies on the map. An accuracy of 70% 
is generally enough for any projects. 
 
The operator information must reflect the reality. It is not about writing the number of 
operators where they are asked to work or for what they are paid, but it is about observing and 
counting the number of operators that are currently working on each operation. 
 
While the data related to the inventory, operators and type of transfer are collected with a 
good observation work, data related to the operations are more difficult to catch and require 
more time. The information written in the data box should not be calculated from historic or 
constructor recommendations but must be calculated from observations made by the team. It 
is also important to repeat the measures several times in order to get a good accuracy and 
results as close as possible to the reality.  
 
 - Cycle Time 
The easiest method to capture that essential data is to observe during 10 or 20 minutes the 
operation and to count the number of good pieces that are produced within that interval of 
time. The cycle time will be obtained by dividing the observation time by the number of good 
pieces. 
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 - Changeover Time 
As we said before, the concept of good piece to good piece is primordial. The changeover 
time is consequently not only the time to change a tool in a machine for example, it often 
takes longer. Because of that, this information is more difficult to catch and less accurate. The 
first information can come from an operator but they may either underestimate that time if 
they only consider the time to change a tool or overestimate it if they think they can save 
some time in the future. A precise way is to be physically present during a change of product 
and to start measuring time from the last good piece of one product and to stop the clock at 
the time that the first good piece of a different product is produced. That might be difficult to 
achieve in just two or three days project. 
 
 - Uptime 
Operators can give the first indication about uptime. Question like “When you are using this 
machine, how often do you think it works as intended?” can give an idea of the uptime. That 
data can be consolidated with an observation. A log sheet can be used to report all the 
downtime (planned or not) of a machine. 
 
 - Defect Rate 
That information can be observed at the same time as the cycle time. During an interval of 
time (10 or 20 minutes), the number of defect parts must be counted. The defect rate will be 
calculated by dividing that number by the total number of piece produced within the same 
interval of time. 
 
All these previous data are considered as the basic ones. However, if some other figures are 
considered as important for the project by the project team, these data have to be added to the 
map. It is not a definitive list that cannot be modified! 
For example, we will see in the next part of this thesis that a modified DataBox was needed to 
meet all the needs of Kraft Foods in order to use this tool correctly and efficiently for the food 
industry. 
 
 

e. Information Flow 
 

• What data should be documented? 
After the material flow is documented, the information flow must become the new focal point. 
The information part of the map must show and explain how each operation knows what to 
produce, when, and what quantity must be produced. It is true for the formal communication 
as well as the informal one. Any communication that occurs in a value stream must be noted 
and represented. 
 
The formal communication is easier to capture than the informal because it is generally 
needed to the process and is documented. People who are involved in the value stream 
generally have little difficulty discussing this type of communication. This communication 
may include Production schedules, work orders, forecast, production logs, quality reports,… 
 
On the other hand, identifying the informal communication in a value stream is more difficult 
to catch. Informal communication can include any communication and questions/answers that 
occur all day long within a value stream, management’s attempt to move orders through the 
process, informal changes made to schedules or ad hoc solutions to problems. 
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• Method to collect the desired data 
Although mapping the communication can be accomplished simultaneously while 
documenting process flow, it is easier to document the two flows in two different times. 
Capturing this information separately will allow the team to be more focused and to get 
greater results.  
 
In order to get good results for documenting the information flow, the team members must 
spend time in the value stream asking questions and observing the normal operating day of 
process. There is no “standard method” to collect that flow. It is all about listening, 
observation, and asking the good questions. 
Some questions like the followings can help the team to get an accurate idea of the 
information flow: 
 - How do you know what to produce next? 
 - Who is giving you information on what to produce? 
 - Who are you communicating the most with? 
 - What kind of information are your sharing with Mister X? 
 

f. Drawing the map 
The aim of a Value Stream Map is that everyone can understand the map and get the essential 
information within a very short interval of time. In order to achieve that goal, some rules must 
be respected while drawing the map for avoiding confusion: 
 - Use of standards icons 
 - Respect the VSM layout 
 - Align horizontally and vertically the icons 
 - Do not draw a line backward 
 - Stay as simple as possible 
 - Draw the map with the presence of all team members 
 

• Material flow 
After all the information of the value stream had been collected, it should be fast and easy to 
represent the data on the map. Each piece of information must be represented in respect to the 
VSM standards (icons, localization,..) so that everyone can understand it rapidly. 
 
Even though the material flow may be complex and not very straight, the team must focus on 
writing the operations in the good order and with the good alignment with each other. The 
horizontal alignment makes the main flow visible and allows readers to identify the sub 
operations easily. The vertical alignment is indispensable because of the time aspect of a 
Value Steam Map. A good alignment allows a good calculation of the total cycle time and 
other time-related information. 
 
The operation box must have an understandable and clear name on its top position. The 
number of operators must be written close to the operator icons, inside the operation box and 
the data box must be located just below it. The quantity of inventory must be indicated below 
the inventory icon. The type of movement must be explicit thanks to the type of arrow drawn 
on the map. 
 
Finally, in order to avoid drawing arrow in backward and to create a confusing map, using 
“Terminators” is a good method. Inside that icon must be indicated where the product goes to. 
It is mainly used for the rework. 
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The high number of NVA activities and the complexity of the material flow are the two facts 
that are often revealed at this stage of the project.  
 

• Information flow 
The information flow will be represented at the top of the map and this part must be 
considered as important as the material flow since a lot of wastes can also be identified from 
it. 
 
On the map, the supplier icon must be located above the first operation of the material flow 
whereas the customer icon must be situated above the last operation. Manual information (not 
presented or maintained completely in an electronic format) is drawn with straight line with 
an arrowhead on the receiver’s end pointing in the direction the communication flows. To 
document electronic information, a jagged line must be drawn. In both cases, a good label 
should be attached to the line to give the information of the type of the communication. 
 
Moreover, anyone that influences the communication flow must be seen on the map. It is 
important to get all communication on the map since the goal is to get a visual representation 
of how the value stream actually operates. 
 
The communication part of a value stream map is generally striking. In fact, with that visual 
representation of the flow, the excessive communication is underlined. An excessive 
communication is not good for a company because it slows down production processes [1]. 
Operators are waiting for replies to questions, directions to what produce next. The 
tremendous amount of information is therefore a waste to be eliminated or simplified. 
 

• Time lines 
One of the main characteristic of a VSM is the time line at the bottom of the map. That part of 
the map provides an incredible amount of knowledge that is often overlooked when analyzing 
processes. A precise picture begins to emerge when two data are calculated from the time 
line: the total cycle time (TCT) and the lead time (LT). 
 
In addition to the data box, the cycle time must be noted on a parallel line to the bottom of 
each operation. That information must be reported for any operations. 
Concerning the inventory, the number of units of work observed should already be 
documented underneath the inventory icon. With that information, the number of days’ worth 
of materials can be calculated by dividing the quantity of inventory observed by the daily 

Figure 13 – An example from the book “Mapping the Total Value Stream” that shows how to connect 
multiple Value Stream Maps using terminators and labels 
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customer demand. Just as with cycle times, the corresponding time should be documented to a 
correspond timeline at the bottom of the map. 
 
TCT represents the amount of time required for one unit of work to be processed through all 
steps of the value stream, without any waiting time between steps. In other words, it shows 
the theoretical time that it would take to complete a unit of work if it was perfect, with no 
inventory and transfer. That Total Cycle Time (TCT) is calculated by summing each of the 
cycle time represented on the time line. 
 
LT is the total expected elapsed time from the moment raw materials are received to the time 
the finished good produced from this raw material is shipped to the customer. In brief, it 
shows how much time a product spends in the factory.  Lead Time (LT) is calculated by 
adding the TCT and the total of all days’ worth inventory.  
 
From those two vital results, the most obvious question can be raised “why does it takes so 
long to produce one product if the TCT is so much shorter?” That single comparison can 
bring about great change in attitude and behavior of managements and employees. It is an 
important fact that must be used to make things changed. 
 

g. Presenting the map 
It is not uncommon that a map does not look like at what people thought. It can be either due 
to a bad comprehension of the process or to a wrong mapping. Presenting the map is therefore 
the step to make sure of the accuracy of the map. The map should not only be approved by the 
team members but more important accepted and acknowledged by everyone. It is the key step 
to be efficient for the rest of the project. Any remarks or questions must be answered. That 
presentation should create a unified team that is convinced for the need for improving the 
current state. 
 

“Our own reality may be difficult for us to face with honesty, but it is the only reliable and 
reasonable place to begin”  Donalk DeMarco 

 
I would like to insist that, at the opposite of the others mapping techniques, Value Stream 
Mapping is not the reflect of anyone’s thought but it is the reality that is being mapped. As 
Donald DeMarco said, it is the only way to start from the truth and the truth lies on the shop 
floor. 
 
Some rules must be followed so that presenting the map meets all the objectives: 
 - Present the map with an open mind and ready to answer all the questions 
Every time the map will be presented; someone will feel the need to modify it. All these 
remarks or questions must be taken into accounts and discussed. However, everyone must be 
listened but not all the ideas must be written… Some people will be out of the project for 
protecting their own interests or because they are scared of change. A good method to show 
that you are listening is to write directly on the map the interesting question or to circle in red 
the area to be reviewed. 
 - Make sure that everyone understands it 
The only option to get the map accepted and to get a consensus around it is that everyone 
understands the map and the data. It is advised to explain again, before the presentation, the 
icons used on the map. 
 - Short and efficient presentation 
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That presentation should last maximum 30 minutes and must be focus on the map. It is not the 
time anymore to talk about a specific process or problem. 
 
 

VII. Future State 
a. Introduction 

It should be remembered that the final objective is not “mapping” which is just a technique 
but it is to improve the current state. The added value is not the map but the analysis we can 
make with the map. In fact, the team has all the data and facts to identify wastes in the process 
thanks to the Value Stream Map. The current state map should be seen as a support of 
discussion to look for improvements. However, a current state without a future state is not 
much use [2]. A future state will be created by analyzing the current state, in regard to the 
Lean recommendations explained in the next paragraph.  
 
The future state map must be a visual representation of how the value stream should work to 
be more efficient. It will be seen as a guideline, a target that has to be reached. One of the 
challenges is to make that future state map realistic and possible. Generally speaking, a future 
state map should represent changes that can be achieved within a 6-12 months period. It 
serves as the blueprint for implementation. 
 
 

b. Analysis guidelines 
It is now clear that the ideal value chain is the one where each process produces only the 
quantity needed by the next process when it needs it. By doing so, the Lead Time is shorter, 
the quality is improved and the costs are reduced. 
 
While analyzing the current state map, several types of wastes (described in the first chapter 
of this thesis) should be identified by the team. In order to remove those wastes, it is 
recommended to ask the team seven questions, known as the Lean directives, as explained in 
the book ‘Learning to See’. These questions have general meaning and are not especially 
designed for the food industry. However, it is interesting for this master thesis to present these 
seven questions that can help starting discussions about the future state. The questions are: 
 
 1. What is the Takt Time? 
The Takt Time should be the target for the cycle time of any production process. It is the 
customer that should launch the production. The production line should be tuned to meet the 
customer demand and by definition produce as the Takt Time rate. 
 
 2. Will we build to a finished-goods supermarket from which the customer pulls or 
directly to shipping? 
This question is difficult to be answered because the answer depends on a lot of factors such 
as reliability of the process, the lead time, the customer buying patterns,… The company has 
to make the right decision depending on its own characteristic. 
 
 3. Where can we use continuous flow processing? 
The aim of this question is to make people realize that the continuous flow is the most 
efficient way to produce because there is no stagnation or build-up inventory. It is the 
principle of “make one, move one”.  
  
 4. Where will we need to use supermarket pull systems? 
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In the case where the continuous flow is not possible, it is advised to use supermarkets to 
control production. A supermarket is a controlled inventory where maximum levels are 
established and are used to regulate process flows. A supermarket between processes will 
permit upstream processes to simply replace what downstream processes have just withdrawn. 
 
 5. At what single point in the production chain will we schedule production? 
The answer of this question should be the identification of the pacemaker process, the process 
where the schedule is given. Sending schedule at several process create confusion and 
inventories between processes. The speed the pacemaker performs should be the spend that all 
other steps in the value stream perform at. 
  
 6. How will we level the production mix? 
This question raises one of the most important Lean principles that is to minimize the batch 
size. Batching is the wrong way to go since it will increase the impact of problems and 
lengthen the lead time. A trade-off must be decided between the number of changeover and 
the batch size. 
 
 7. What increment of work will we consistently release? 
The objective is to release small, consistent increments of work at the pacemaker process. 
This leveling of production volume would create a sense of “Takt” and make the detection of 
problems faster.  
 
Finally, it is always recommended, during this analysis phase, to question the different 
activities: why do we do this process? Who is doing it? What machine is used? Where? How?  
That question method should underline the need to eliminate some operations, to simplify 
some of them or to combine some others in order to reduce wastes. 
 

c. Brainstorming session 
In order to start drawing the future state map, it is easier to start with a brainstorming session 
using the current state map. The project team can jump-start the process of envisioning the 
desired state, the future state. 
 
The method suggested in the book “Mapping the total Value Stream” is to gather the team 
around a copy of the current state map , visible for everyone, and allow each member to 
suggest possible solutions to the problems that had been identified previously. Like any 
brainstorming session, all the different solutions must be listened and written on a paperboard. 
As all potential solutions are being listed, another team member should be using a colored 
marker to mark up the current state map with the ideas presented and agreed by everyone.  
 
During this session, resistance and questions may arise. When it happens, the team should 
stop and discuss the idea as a team. The role of the mapper is to look for consensus. 
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Figure 14 - Example from "Mapping the Total Value Stream" that shows a current state map used for a 

brainstorming session. 
 

 
d. Drawing the future map 

As the brainstorming session progresses, the amount of information that is drawn on the map 
may become very confusing. When the map is not readable anymore, it is time to start 
drawing the future map on a new paper and, like the current state map, the VSM standard 
layout and icons must be respected. 
 
It is advised to start the map by drawing all the steps where no change had been implemented 
and then to complete it with the “new” processes of the value chain. It may be interesting to 
locate the icons at the same location as they were in the current state map in order to compare 
the two maps easily. 
 
The future state map must comprise the same data and must be as clear and understandable as 
the current state map. 
  
 

VIII. Action Plan 
a. Introduction 

Value Stream Mapping, as a tool of continuous improvement, provides some great and 
important information and facts that should allow the project team to create an effective 
action plan. Seeing the current state transformed into a future state map, the vision, in less 
than two days will capture people’s attention and generate excitement and willingness to 
change the process they live in. The momentum that is gained is priceless. 
 
The action plan, that must eliminate the identified wastes to reach the future state map, is a 
step as crucial as the two steps of mapping. It is essential to consider the future state map as 
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the blueprint for change [1] and to complete this step as the same fast-paced used during the 
mapping steps.  
 
In order to create and action plan that is logical and coherent with the previous work, it is 
recommended to follow the following steps: 
 - Use the future state map to develop the action plan 

- Identify the Process Loops 
 - Prioritize the Process Loops 
 - Prioritize the actions inside each Process Loops 
 - Write down the action plan with the correct information 
 

b. Identification of the process loops 
We have seen that VSM is a tool that focuses on the whole value chain. This characteristic is 
great for analysis but often make impossible to implement all the changes, the identified 
improvements, at the same time. Dividing the actions is therefore needed and that is why the 
first step of creating an action plan is to identify the process loops, defined as “subsets of the 
process flow portion of the map and associated communication” [1]. 
 
To identify the process loops on the future state map, we must start from the first process of 
the value chain and stop where the flux stops. This is seen either by the existence of a push 
arrow, a supermarket or a FIFO lane. This loop must be circled in red and its name must be 
clearly indicated. Usually, this first loop is called “Supplier Loop”. 
 
The rest of the value chain must also be break into multiple process loops in regard to the 
same rule: grouping all the operations where the flow is not stopped. Each loop must be 
named by the project team and must be indicated on the map. These names will be used for 
the creation of the action plan. 
 

 
Figure 15 - Pictures from "Mapping the Total Value Stream" that shows how the process loops are 

identified on the future state map 
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If the project team thinks that the rule of Process Loops is not applicable and is not the best 
for their project, they can establish a new rule of identification of process loops. However, the 
rule must be the same for the entire map. 
 

c. Prioritizing the process loops 
Once the different process loops has been identified, the project team must prioritize the 
loops. This step, which may seem easy, may quickly become complex because each member 
of the project team may have his own opinion or idea about what is important and what is not. 
 
The best method to prioritize is to create a list where all the identified actions and Kaizen 
burst are written underneath the name of the process loops. Then the priority must be 
established. The easiest and surely the most effective way to do so is to use the KPI of the 
company. Simply, review and rank each loop in regard to each KPI chosen by the team. The 
loop that has the lowest result (1 being the highest priority) will be the loop where the 
improvements need to be implemented at first. 
 
Another method is to use some more classical criteria like: 
 - What is the easiest and quickest to achieve? 
 - What is the most visible for the operators? 
 - What is the one that addresses the biggest problem to the customer? Supplier? 

 
For example, at Kraft Foods Inc., a simple 
matrix is often used to prioritize actions where 
two criteria are established: easiness to execute 
/ implement and benefices that can be reached 
from that action. 
 
 
 
 
 
 

Once the loops are prioritized, then the team must also prioritize the actions within each loop. 
The improvements and actions must be accomplished in order to effect positive change for the 
whole value chain. To prioritize these changes and works within each loop, the same criteria 
and methodology can be used. 
 

d. Reach the future state 
Once all the actions have been prioritized, the team must conclude the Value Stream Mapping 
project by writing down the actions and decided improvements with a standardized approach. 
The best way is to use the standard action plan of the company that should comprise at least 
the following information: 
 - Name of the Process Loop 
 - Actions / Improvement to be done 
 - Schedule and Due Date 
 - Task Owner 

Figure 16 – Example of the Kraft Foods matrix that 
helps making decisions concerning actions to be done  
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Responsibility to writing down properly the action plan and then to monitor the Value Stream 
for change must be given to a Value Stream Manager. The actions identified thanks to the 
Value Stream Mapping project must be followed every week so that the team can see the 
progress, monitor the results and assess if the actions are done according to the plan. 
 
The last point is that Value Stream Mapping is only a tool. If a company does not have the 
will to implement improvements and has a culture that resists change, the benefices of this 
kind of project will be lost. If the project team does not have all the resources to reach the 
future state map within a short interval of time then all the efforts made would have been 
useless. As Thomas J. Watson said, we progress because we are willing to change. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 17 – Example of support to write down an action plan 
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VSM Project at Kraft Foods 
 

I.  Introduction 
Although LU is in advance comparing to its food company competitors, the company is still 
at the beginning of the Lean journey. Lean philosophy has been implemented at LU since 
2007. In fact, four years ago, decision was made to use Lean principles and tools to support 
continuous improvement approach. The objective was to raise a Lean culture across the whole 
network involving management as well as operators with one clear goal: minimize non value 
added tasks within the Supply Chain. In 2007, a massive training program was carried out for 
all management teams on Lean principles and each site experienced workshops with the help 
of external consultants on different topic (Ergonomic, Zoning, Kobetsu, Standards …). In 
parallel, the Lean program got structured and each site nominates a Lean manager. In 2008, 
first workshops – especially Kobetsu & management by standards delivered superior 
performance. RFS is “discovered” and identified as a foundation. It is a translation of 
production leveling whose goal is to make the production more customers oriented and 
flexible while being stable each week. In 2009, each plant set their Lean Masterplan. The 
objective was to roll-out all best practices across the network, reach the “tipping” point” and 
make a “step change” in terms of performance.  
As a conclusion, LU has gained significant knowledge in the Lean culture in the last four 
years. They succeeded in the first three phases that were very important and it is now the 
phase to the manufacturing deployment as we can see in the figure below. 
 

 
 
Kraft Foods France has succeeded in developing the foundations of Lean that are Stability and 
Standardization according to the basic image of Lean Production of Taiichi Ohno. Value 
Stream Mapping should therefore to be developed at this moment by Kraft Foods France by 
its capacity to structure the continuous improvement programs and to identify wastes as we 
have seen in the first part of this thesis. It must help KFF to keep improving and implemented 
positive and sustainable changes that will a great impact on the entire value chain. 
 
 
II. Objectives 

KFF wanted to promote Value Stream Mapping in its manufacturing department in order to 
guide and structure the continuous improvement deployment. The objective is to identify the 
right Lean project to be conducted thanks to the analysis made with VSM. The ambition of 
KFF is that VSM become the starting point of any improvements programs as it is already the 
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Figure 18 – Follow-Up of the Lean deployment at KFF 
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case for the automotive industry. Kraft Foods France wants any improvement projects to lead 
to sustainable and positives changes for the entire value chain. 
 
Since KFB has not developed any VSM knowledge for years, my master thesis consisted in 
promoting and developing this Lean tool for Kraft Food Biscuit in France. 
Starting from nothing, it was a very interesting and challenging objective to develop and 
promote Value Stream Mapping in such a big company. As we will see later in details, the 
food industry is different from the automotive industry and therefore an important work of 
adaptation of VSM had to be done first before promoting and training people to this great tool 
of continuous improvement. 
 
Briefly, I can resume my path toward my objective as the following: 

- Detailed analysis and study of the Value Stream Mapping 
- Creation of a standard VSM method for KFF that is adapted to the constraints and 

characteristics of the food industry and could be applied in any Kraft Foods plants  
- Communication to all Lean Managers and plant directors in order to promote VSM 

so that they can have the willingness to launch a VSM project in their plant 
- Training of Lean Managers, production managers and engineers to VSM project 
- Leading three VSM projects in Granville as an example. 

 
 
III. A standard VSM project at KFF 
 

a. Introduction 
As it is said before, Kraft Foods France lacked of knowledge and support about Value Stream 
Mapping. Once the foundation of Lean attainted (end of phase 3), it was time to take a leap 
forward and start using some more advanced Lean tools like Value Stream Mapping. 
The first objective of my master thesis was therefore to create a Kraft Foods standard of the 
VSM tool.  
 
Creating this standard of work was not as easy as it may seem because of the characteristics of 
the food industry. An important work of adaptation had been done for creating this standard 
because of the difference between the automotive industry, for which VSM was originally 
created and the food industry. 
The first major difference is in automotive industry, the great part of the operations is done 
manually by operators whereas in the food industry 95% of operations are done automatically 
by a machine or a robot. Operators are only here to regulate machines, tune them and fix 
problems when they occur.  Furthermore, in the food industry all the VA operations are linked 
to each other by conveyors. If one machine stops, the entire production line stops. There is 
immobile inventory as it may happen in the automotive industry. Lastly, an important 
difference is the fact that in the food industry, the rate of operation is not synchronized with 
the customer demand. In the automotive industry, cycle times are modified every week in 
order to exactly meet the customer demand. In the food industry, the production rate is always 
the same and the customer demand is meet by changing the production schedule. 
Moreover, originally, the tool Value Stream Mapping was developed to create a production 
line. In Kraft plants, it is already the case. 
 
These different reasons explain why we have developed a tailor-made standard. The tool, 
while keeping the same principles and structure, needed to be adapted to the needs and 
characteristics of Kraft Foods.  
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After analyzing the tool and the needs of KFF plants, I decided to make two major changes 
concerning the DataBox and the Time Lines. In fact, this tool should be seen as the starting 
point of any improvement projects and therefore need to summarize all the data and KPI 
needed and used by managers to make right decisions. The phase of analyzing the current 
state map is obviously also a bit different since all the guidelines cannot be applied for the 
food industry. For Kraft Foods, the analysis will be based on synchronization of the VA 
activities, reduction of conveyors and NVA activities by grouping VA activities, setting some 
supermarkets and eliminating activities that make impossible to produce every product every 
day. 
  

b. KFF DataBox 
The first important change was concerning the DataBox. In fact, we have changed some of the 
data collected in the DataBox in order to meet the special characteristics of the food industry 
and the processes of Kraft Foods plants. Therefore, the DataBox that will be used in a VSM 
project at KFF will be relatively different from the one explained in the literature because we 
needed other information for being able to use them. It goes without saying that some data are 
common such as cycle time or changeover time but the majority of data needed to be 
collected are new or modified. 
 
Nonetheless, the goal of any Lean tool is not about bringing complexity. That is why I did not 
want to come up with a lot of new indicators and data because it would have taken too long to 
train people and the tool would not have been accepted. My idea was to use the KPI and other 
indicators usually used to manage the industrial performance of the production lines and to 
make them apparent in a VSM. Value Stream Mapping should not add complexity but help 
people to find quickly and efficiently room for improvements.  
 
We also took advantage of creating a new standard tool by adding some indicators that were 
relevant for Kraft Foods but there were not used by managers at this stage. The continuous 
improvement wheel should always roll. 
 
As a conclusion, the DataBox, described in the figure next page, have some data inspired 
from the DataBox explained in the literature, some data from indicators used at KFF and 
some data of new indicators needed by managers to keep improving their production lines. 
This DataBox have been created especially for Kraft Foods Biscuit in order to exploit at the 
maximum the strength of a Value Stream Mapping project 
 
There are 14 data collected for each VA operation that may seem important at first glance but 
that allows the Value Stream Map to be a very good support for making decisions. Moreover, 
VA operations are done by machines and as consequence require more information to get a 
clear and accurate picture of it. All the important data about operations are summarized on 
this DataBox that makes it priceless for managers since they do not have to look for 
information in different documents. This “Taylor made” DataBox allow not only to improve 
the whole value chain but also make evident the bottleneck of the production line and the 
operations that need to be simplified or change. 
 
In order to find what data were needed for our VSM, I have discussed with different people 
from different services to find out in what data or KPIs they were interested in. This standard 
DataBox has been reviewed several times before being accepted and approved by everyone. 
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DATA NEEDED SYMBOL DEFINITION STANDARD METHOD TO COLLE CT THE DATA
BEFORE 

VSM 
PROJECT

Operation Name Nom Name of the operation Ask operators how they usually call this operation / machine

Number of operators Op Shows the number of operators dedicated to this operation
Observe and note the number of operators actually working at this 
operation while the team is walking the process

Operators VA Rate %VA Opérateur
Percentage of time that the operator (if any) does an activity 
considered as VA

Time any VA activities of the operators and look for the frequency of 
these activities
%VA = (Ʃ frequency VA * VA Time) /  8 h

x

Transit Time tp
Time spent by a product inside the machine / operation
Include VA time and NVA time inside the operation

Follow a product and time from the entrance of the product inside the 
operation until its exit

VA Time t VA
Time during which the product actually undergoes an 
activity of VA

Follow a product and time only the activity of VA of the operation (to be 
defined with all member of the VSM team)

normal Cycle Time (/UL) C/Tn
Elapsed time between the production of the equivalent of 
two UL (Delivery Unit) out of this operation, when this 
operation is running at its "normal speed"

Time during X minutes (example 2 minutes) and count the number of 
good products produce by the operation
Convert this number of products in number of UL
Cycle Time = Observation Time / UL equivalent number produced

catching up Cycle Time 
(/UL)

C/Tr
Elapsed time between the production of the equivalent of 
two UL (Delivery Unit) out of this operation, when this 
operation is running at its "catching up speed"

Same method as "normal Cycle Time" except that the machine / 
operation should run at its "catching up pace" (if this speed exists)

minimum Cycle Time 
(/UL)

C/Tm
Elapsed time between the production of the equivalent of 
two UL (Delivery Unit) out of this operation, when this 
operation is "stuffed" by products at its entrance

Same method as "normal cycle time" except that the operation should 
be "stuffed" by products as input.
One solution is to take the products out before the entrance for a while 
and then re-inject them all at once and then take the time at this 
moment

Number of intern 
movements

Nb Mouv
Number of movements (back, changing direction, rotation, 
flip, ...) that the product undergoes inside the operation / 
machine

Count the number of rotations and changes of position that the product 
undergoes during the operation.

Internal Inventory Stock Interne
Number of products (converted to number equivalent UL) 
that are present in the operation / machine

Obtained by multiplying the transit time (minutes) by the machine 
speed (nb of UL / min)
Alternate method: Take a picture of the machine / operation and count 
the number of products inside (converted UL)

Waste Rate NC
Shows the percentage of waste created by this operation / 
machine

Data obtained from the file "Waste Follow Up"
Percentage is calculated by dividing the weight of waste created in this 
operation / machine by the total weight of waste created by the entire 
production line

x

Uptime U/T
Shows the percentage that this operation / machine has 
contributed to the total downtime of the production line

Data collected from the software "Production Data Base" and the report 
"Downtime Follow Up"
Percentage is calculated by dividing the downtime of this operation / 
machine by the total downtime

x

Changeover Time C/O
Elapsed time from the moment the last good piece of one 
product is produced to the moment that the first piece of 
another product is produced

Either ask experienced operators or time from the last good product of 
one type until the first good product of another type is produced

Number of Changeover Nb C/O
Number of changeover that must be made on this operation 
/ machine per week

Data obtained from the scheduling plan (RFS)
VSM team must then ask operation and line manager which operation / 
machine involves a change when changing a perfume or product

x

Aimeric Mathey, version 5

INFORMATION REGARDING THE DATABOX

Figure 19 – Table that resumes all the information needed to be collected for each operation. The data needed 
for the Databox are explained as well as the method to collect these data. 
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c. KFF Time Lines 
The second major adaptation to be done was concerning the time lines. Since the production 
lines are already in lines and the transfers between the different VA operations were mainly 
done by conveyors (at the exception of the transfer of the dough from kneading trough to the 
fabrication process), we decided to create another time line that we called “Process Time 
Line” and the classic Time Line, explained in this first part of this thesis, was recalled 
“Customer Time Line”. The Process Time Line was needed because of the characteristics of 
the food industries. In fact, whatever the customer demand is, the time between two 
operations would still be the same and would be dependent on the speed and length of the 
conveyor only. It is the same logic for the transit time: the time spent by a product does not 
depend on the customer demand and does not have any variability: it is settled by the machine 
speed. This line was needed by managers to summarize time-related data very quickly and 
provides them some data they were not aware of. 
 
The Customer Time Line kept all the characteristics explained in the first part of this thesis 
where each inventory (we decided to consider the different transfers by conveyors as 
inventory) is translated into time with the customer demand and where the cycle time is 
written below each VA operation. 
 
As far as the “Process Time Line” is concerned, we have decided to write the actual transfer 
time between VA operations under any NVA activity. Below each VA activity, we have 
decided to write two important data: the “transit time” as well as the “VA time”. This new 
time line allowed us to grasp three important facts for the process industry: the total 
conveyors time, the time spent by a product inside a machine and the real time of VA 
activities. What is more, this tailored time line give production managers precious information 
for making the right decision when a problem occurs in the production line since they are able 
to know the exact elapsed time between two positions of their production lines. 
 
Finally, we have decided that the distance line should always appear in a Value Stream Map 
at KFF. In fact, without indicating this information, the distance will never be challenged by 
managers even though the production lines are generally very long and, I am sure, can be 
reduced. We have only changed a small thing for this line: we have decided to make the same 
distinction between VA and NVA as we do for the time lines. We can therefore calculate the 
distance of VA and the distance of NVA. By making apparent the distance, managers can 
bring great change in attitude and behavior of managements and employees that will realize 
more easily when we talk with facts. 
 
The example next page of the packaging part of the production line of the product “Grany” 
shows for example that this product needs 102s to go through this part of the production line 
although it undergoes during only 25,2s (25%) VA activities. Moreover, this part of this line 
measures 33m including 15,5m (46%) of NVA, only conveyors needed to move the product 
from one operation to the other.  
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d. VSM documents 
 
Once the standard VSM project was defined and accepted, I decided to create and share 
several documents in order to gain alignment on the methodology, terminology, and 
approach. A Value Stream Mapping project should be launched the same way in any Kraft 
Foods Biscuit plants according to a guideline, a structured sustainable methodology.  
The biggest support was a Value Stream Mapping guideline that explains how to lead a VSM 
project from A to Z and that should help managers to develop their functional roadmaps that 
can deliver successful productivity, cost reduction, revenue and cash generating, or quality 
improvement projects. This support was a 30-pages document that was available to everyone 
in order to help them leading a Value Stream Mapping project. 
 
Other supports have been created and shared during my thesis such as: 

- a pre-print paper used to optimize the collecting of information on the gemba. This 
page was designed to make the collecting faster and easier. 

- a two-pages support that shows and explain all the different symbols used for 
mapping the value stream  

- a one-page summary that lists the main steps to follow during a Value Stream 
Mapping project 

DPM + Poids

Bacs si arrêt aval

Enveloppeuse 2 Robot 2 Etuyeuse Encaissage
Op
%VA Op. 2s 5s 24s
tp 6,75s < 1 UL 13,5s < 1 UL 13s 2,5 UL 38s
t VA 3s 0,7s 1,5s 20s
C/T n 16s 16,5s 8,3s 8,6s
C/T mini 16s 13s 6,75s 7s
Nb Mouv. 0 4 1 4
Stock Interne 0,5 UL 0,7 UL 1,2 UL 117 UL
NC
U/T
C/O < 1 minute 10 minutes < 1 minute < 1 minute
Nb C/O

Bacs si arrêt aval

Enveloppeuse 1 Robot 1
Op
%VA Op. 2s
tp 8,40s < 1 UL 6,9s
t VA 3,1s 0,7s
C/T n 15,3s 17,8s
C/T mini 15,3s 12,4s
Nb Mouv. 0 4
Stock Interne 0,35 UL 0,7 UL
NC
U/T
C/O < 1 minute 10 minutes
Nb C/O

2 5 24 31,0 NVA Client
CLIENT (s) 7,8 8,6 8,3 8,6 33,26 VA Client 51,76%

2 5 24 31 TRANSFERT 102,25 TRAVERSEE

PROCESS (s) 6,75 13,5 13 38 71,25 PROCESS 69,68%

dont VA 3 0,7 1,5 20 25,2 dont VA 24,65%

DISTANCE (m) 2 0,5 13 15,5 DISTANCE NVA 33,5 TOTAL

5 4 6 3 18 DISTANCE VA 53,73%

TEMPS EN SECONDES

I

I

I I

Figure 20 – Extract from a Value Stream Map of the end of the production line (packaging part) “Grany” at Cestas that shows 
the different time lines and distance lines and the data we can take from them 
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- a one-page paper that summarizes all the different information needed to be collected 
before a VSM project 

- a table that explains the DataBox and the method to collect these data 
 
e. Training 

 
The last step of developing and promoting VSM at KFF was to train people to this tool so that 
they can lead themselves a VSM project in order to structure their continuous improvement 
programs. Even if I provided a complete guideline of 30 pages that explains in details the 
procedure, I believe it was not enough to make them able to lead a Value Stream Mapping 
project very efficiently the first time. Training needed to be conducted in order to create a 
momentum among managers and to make sure that the identified managers know the right 
method and that they will lead a VSM project the same way at any KFF plants. 
 
On the 9th of June 2011, I animated a one-day-training session about Value Stream Mapping 
at Cestas, the biggest LU manufacturing plant. After giving me the name of people he wanted 
to be trained, the industrial director let me free to lead this day as I wanted. His two objectives 
were to make participants able to lead a VSM project by themselves but also to make them 
feel like starting a VSM project in their own plants. After some thoughts, I decided to plan my 
one-day-training session like the following agenda: 

- Reminder of the Lean principles 
- General presentation of VSM and Explanation of why we were interested in 

promoting VSM at KFF 
- Training on how to map the actual state 
- Real example of mapping the actual state of a production line 
- Training on how to analyze the actual state map and how to create the future state 
- Real example of analyzing the actual state map 
- Conclusion about VSM and the day 

 
As it can be understood from the agenda, I tried to create this one-day training as interactive 
as possible by making participants going to the gemba and mapping a real production line. I 
believe that the best formation is the one where you can try yourselves. They understood in 
practice how to document a VSM and this fact allowed them to raise a lot of good questions 
during the day. It is, for example, that the process time line, explained previously, had been 
discussed and approved. The discussions with this training group helped developing the right 
VSM tool for Kraft Foods plants. 
 
Before going to the gemba, since we were too many to stay together and walk the process, I 
divided the initial group into 5 sub-groups and invited each group to complete a part of a 
Value Stream Map. They spent two hours on the shop floor to document all the needed 
information for three VA operations (they needed to collect all the information for the 
DataBox), the information regarding the inventory and transfers between the operation and 
also the communication flow. I also asked them to come up with at least four identified mudas 
and one “big suggestion” of change in order to use these observations during the analysis.  
 
During the 2 hours they were collecting data, I was supporting the different groups and trying 
to answer the different questions they had. I tried to see all the five groups several time so that 
each group could progress at the same time. Once the information collected by each group, we 
came back to the training room and we created together the actual state map of the production 
line studied by the group. Pictures of this day can be found in the appendix part of this thesis. 
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Once the actual state map achieved, I took the lead again to train people on how to analyze the 
current state map. In fact, we said previously that it is not the fact to map a production line 
that is an added value activity but it is the fact that the map summarizes information that 
allows the VSM team to identify wastes. I spent about 30 minutes to explain and discuss how 
to create the future state map of the production line from the current state map. After that 
training, I invited people to discuss and try to come out with the future state map of the 
production line they have mapped previously. We discussed together on how to improve that 
state and the discussions were very exciting and interesting because the diversity of this group 
of training. People had different background and worked for different services and therefore 
they had different visions and thoughts. The brainstorming session showed the strength of a 
VSM project to share a vision between different people and to allow everyone to speak the 
same language. 
 
After a brief conclusion about Value Stream Mapping, I asked each participant to give me his 
feedback in order to know what was good and what was missing (A summary of this feedback 
can be found in the appendix part). First of all, the general appreciation was very good. People 
liked the agenda and the pace of the formation. They also loved the fact to have gone the 
gemba. Another positive comment was they had the feeling they improved a lot their VSM 
knowledge. The last but not the least positive remark was that this day make them feel like 
launching Value Stream Mapping projects in their own plants, one of my objective. It was 
great to hear “I also want to start a VSM project, it can help me a lot identifying wastes and 
structuring my continuous improvement program” by a Lean Manager. Concerning the 
negatives points, two points were underlined: the fact that each group was restricted to a 
portion of the production line. They were not able to see the whole process. In fact, I had to 
divide the group in sub-groups (at the opposition of a VSM project where the team must stay 
together) but I did not have choice regarding the number of participants. The second point 
raised was the analysis part of current state map was a little too short. They would have liked 
to draw a future state map even if the objective was to be trained and not to do a complete 
VSM project. 
 
 
At the end of my thesis, I successfully trained twenty-one people of different services and 
from different plants. People that were present at this one-day training were production 
managers, Lean managers, quality engineers and project managers as well as the plant 
manager of Cestas. This formation session was a very good experience and opportunity for 
me to improve as young manager. I am really grateful to my manager for having giving me 
the liberty and the responsibility to lead this training session. 
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IV. Project in Granville plant 
 
The second part of the master thesis was most probably the most challenging: I led a project 
that we call “Flow project” in Granville plant where three Value Stream Mapping projects 
were included. That project was a way to demonstrate the utility and the power of a tool I had 
promoted for four months. That two months Granville project should have come up to the 
director’s main expectations: reaching a productivity of 40k€ at the end of the project and 
providing a realistic view of what is happening on the shop floor. 
 
In order to meet the initial expectation, this project was quite complex: three Value Stream 
Mapping projects were needed (three different production lines were mapped) as well as a 
job/workstation analysis. As a consequence, this project can be divided into three distinctive 
phases: 
 - Value Stream Mapping of three production lines 
 - Packaging material flow analysis and People analysis 
 - Implementation of improvements 
 

a. The plant and its products 
To begin with, Granville’s plant is a relative small plant in the West coast of France that was 
created in 1973. Each year, this plant produces about 14 000 tons of products and there are 
170 people working in Granville’s plant. 
 
Granville is in the bread-making’s category because the products are all bread-related. The 
biggest volume of sales is the toasted bread that represents approximately 80% of the 
production. The other products are farmhouse bread, toast, sandwich bread and brioche loaf. 
 

 
Figure 21 - Picture of the main products made at Granville's plant 

 
 

b. Phase 1: Value Stream Mapping 

i. Leading the project 
This first phase of this project was decided to get a clear and accurate picture of the value 
chain. It consisted in leading a Value Stream Mapping project for the three productions line 
we were interested in. These three production lines were the one that run in one shift. The 
products produced on those lines were Continental Toast, Toast and Sliced white bread. For 
the three production lines, I followed the same agenda and the same method so that the results 
could be comparable and coherent. The main steps are described in the following paragraph. 
 
The first step of Granville’s project was to gather a project team. The team consisted in seven 
people: the Lean manager of the plant, the responsible of the production line, the “first 
operator”, one operator, the plant director, the logistic manager and me.  
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Figure 22 - Picture of the "Flow Project" team at Granville's plant 

 
I gathered these people some days before the beginning of the Value Stream Mapping project 
in order to present the method and explain what we were about to do during the project. This 
two hours meeting was short but very important. The communication before a project like that 
is an indispensable step in order to get successful results. Involving the operators from the 
beginning of the project and communicating with them should be the basis of any Value 
Stream Mapping Project because there are in the heart of the project.  
Moreover, the industrial relations were quite tense in Granville’s plant and clarify the method 
and give details to operators allowed me to establish a trust building approach with them.  
 
The second step consisted in collecting basic information about the current state. As we 
explained in the first part of the thesis, this information was intended to provide foresight into 
the control, flow, and demand of the process.  
I mainly used the list of questions provided by the book “Mapping the Total Value Stream: A 
comprehensive Guide for Production and Transactional Processes” in addition to four 
questions I thought were needed for my projects. Since the team lacked of expert in this 
subject-matter, I asked the planner of the plant to work with the team for this step. A planner 
is the person that provides the weekly production schedule and therefore he is well-aware of 
all the basic data needed. Two hours were generally required, for each production line, in 
order to answer all the questions and to get all the data that were important to start mapping 
the current state. At the end of this step, the information flow was mapped and the Takt Time 
was known. 
 

 
Figure 23 - Picture of the Value Stream Map of the production line G7 "in progress" 
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The third step was the longest one since it lasted one day. It consisted in 
collecting the production process flow, also called material flow 
directly on the shop floor. As we explained previously a Value Stream 
Mapping paints a picture of what the production line looks like at the 
time it was documented, not what people say or think the process 
should be doing. A strong set of observational skills were therefore 
required and that is why I remind the team, just before going down to 
the shop floor, not to look only for situations that support what the team 
members thought but to keep an open mind and map what they see 
when they walk the process. I also asked the responsible of the studied 
production line to tell the workers that we will walk the process and 
taking notes during some time and to explain them the reason we were 
doing this project. I also printed a presentation page that I put up close 
by the dressing room as it can be seen on the picture on the left. 
 
 

 
 
As we walked the flow on the shop floor, the team used the pre-print paper I created and 
documented the data that were important for identifying sources of wastes and opportunities 
for improvements. Regarding the director’s expectation, we decided to focus on the cycle 
time, the number of operators, the changeover time, the inventory level and the transfer time 
between operations. After this step, all the needed data were collected by the team, we started 
preparing the actual state map. We draw the map together so that everyone was involved and 
shared the same point of view.  The result of this first step of the “Flow project” was the 
creation of an actual state map of the three studied production lines. These three maps, which 
can be seen in the appendix part, gave a lot of information to make right decisions but also 
allowed the team member to discover rooms for improvements that were not known before 
this project. The maps were priceless because they captured team member’s attention and 
generated excitement for seeking positive change to implement. 
 
 

ii. Identified areas of improvements 
The three Value Stream Maps of the current state of three production lines gave the team a lot 
of important information that made possible the identification of likely improvements to be 
made. As it is explained in the first part of this master thesis, the time line gave people the 
needed information to make things change and to realize the need of improvements. 
 
 
In the following table, the information we got from the time line of each VSM is summarized. 
 
 

Production Line Total Cycle Time Lead Time * TCT / LD Conveyor Time WIP * 

G2 Farmhouse Bread 20min 42s 54min 10s + 5h 35min 5,40% 31 min 150 + 1560 

G4 Toast 1h 34min 1h 50min + 4h 26,86% 14 min 50 + 800 

G7 Sandwich Bread 1h 31min 3h 31min + 2h 50min 23,95% 20 min 220 + 350 

 

Figure 24 – Picture that shows the 
communication for this project 
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* There are two data (X1 + X2) for the Lead Time and WIP because I made the decision to 
separate the data from the production line and what was stocked in the plant warehouse. This 
decision was made to get a better comprehension and acknowledgment from the team 
members. Moreover, the WIP is given in UL (delivery unit = wrap) 
 
 
From the previous table, we can see that there are three major areas of improvements we will 
focus on are: 
 - Reducing the stock in the plant warehouse 
 - Reducing the amount of time spent by the product on the conveyor 
 - Reducing the amount of WIP along the production line 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
From the analysis of the DataBox and especially of the cycle times, we have also noticed that 
some operation needed to be better synchronized. Value Stream Maps made evident that some 
operation worked too quickly compare to the others. Moreover, an important point that was 
identified was the great difference between the cycle time and the Takt Time: the Takt Time 
was longer than the cycle time. It means that the production line worked too fast. The idea 
behind this fact was to cover problems and wastes when they happen. This way of working is 
usual and can be accepted if only the gap between the Takt Time and the Cycle time is 
relatively short (according to the literature, less than 10%). Concerning the production line 
G7, the cycle time was about 18% shorter than the Takt time that is too important. One major 
axis of improvement for this production line was therefore to reduce the speed of the 
production line because the customer demands will still be met, the quality will be better and 
the stress for employees will be lower. We will discuss this possibility in the “Decisions” part. 
 
As far as the important inventory in the plant warehouse is concerned, the VSM project was a 
great help and support for the Supply Chain managers of Kraft Foods because it helped 
underlying the problem of excessive inventory in warehouses. In fact, there is an important 
project called RFS (Repetitive Flexible Supply) that is mainly based on two Lean principles 
that are leveling the production mix and reducing the size of production lot. It was a great 
support for this project because the main objective of RFS, by reducing the run of production, 

Figure 25 – Picture that underlines the “conveyor problem” that creates WIP and may cause downtime or 
flow trouble and need energy. VA activities are far from each other and as consequence there is a lot of muda 

of transport.  



  
Page 42 

 

  

is to reduce the level of stock in the central warehouses as well as in plant’s warehouse and as 
consequent, Supply chain managers were interested in this VSM project to show people the 
actual level of stock and make them realize the necessity to lead this project. VSM has the 
great advantage to talk with data. 
 
 

iii. VSMs conclusion 
In this part, it is not the conclusion of the project that is discussed but only the conclusion of 
the Value Stream Mapping projects. This paragraph will address the benefits we gained from 
that Lean tool in Granville’s plant. 
 
In theory, we have seen in the first part of this thesis that a Value Stream Mapping project has 
a lot of advantages and benefits. These different benefits can be seen in the paragraph 2 of the 
Literature Review Part. Nonetheless, it may happen there is a great difference between what it 
is said in the books, in theory, and what we see in reality. This thesis and this Granville’s 
project was the perfect way for me to apply that tool and test its efficiency and results we can 
get from it. From my own experience, I can conclude that: Yes, the tool Value Stream 
Mapping is a very efficient continuous improvement tool in order to eliminate wastes in the 
shop floor as we will explain it in the next paragraphs. 
 
To begin, a Value Stream Map is a priceless tool to share opinions and ideas. During 
Granville’s project, the Flow project team comprised seven people from different services. 
We had a person from Quality, Production, Logistic, Finance, Continuous improvement and 
Executive. It goes without saying that these people did not have the same ideas, opinions or 
objectives. However, the power of Value Stream Map is to take all team member to the 
gemba, to make them observe together and collect data from the production line and then to 
create a map that they all have participated in. This method makes them speak the same 
language and after a project like this, they all share the same vision of the value chain since 
they were able to see it and discuss together with a support. Moreover, the ideas of 
improvements are agreed and shared by everyone in the plant that makes the execution easier 
and more efficient. For example, the Value Stream Map of the production line G7 created a 
discussion between the planner and the responsible of production line on how to better share 
information in order to improve the productivity of the line. The production manager did not 
know from where the information was obtained and the planner did not how his information 
was used. Having the map in front of them and sharing this actual state map allowed them to 
understand each other’s constraint and help them to simplify both their tasks! As a matter of 
fact, a Value Stream Mapping creates a support that is used to challenge the status quo and the 
behaviors of all Supply Chain employees in order to improve Quality, Cost, Delivery, Safety, 
Sustainability and Morale.  
 
The next great advantage of Value Stream Map that was confirmed through this project is the 
power to talk with facts. People often think that the Value Stream works a certain way but 
when that tool documents the value chain with facts and data, people are often surprised by 
the results. There is a great difference between what we think or what we see and what we 
know for sure because we count it on the gemba. Managers make often decisions because 
they ‘’see’’ things, from their feelings. Here, with a VSM, there are no more “I think that…”, 
“I believe that…” or “I suppose that”. Here there is on the map the data related to the 
production line, the data that shows how the Value stream actually works.  An example that 
illustrates this fact is the production line G7. 
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The Value Stream Map shows that the inventory 
before the first operation was equal to 1h40 and 
2h05 of customer demand. Before the project, 
managers wanted to remove or at least reduce that 
inventory but operators told them “No, we cannot 
remove it because it is just 1h of inventory and we 
need it in the process!”. Now, with the data 
obtained during the Value Stream Mapping 
project, managers can identify the waste and 
remove it as we will see in the chapter 
“Decisions”. These double inventories were in 
reality a consequence of a way of working of an 
operator in order to have a longer break. However, 
he did not realize that working that way pushed 
him to come back two times more to a place that 
were far. Indeed, by working that way, he had to 
take to products from the RESSUAGE or 
“sweating room” (room where the humidity leaves the product) to the inventory 1, then from 
the inventory 1 to the inventory 2 and finally from the inventory 2 to the next operation. 
Value Stream Map underlined this problem and allowed the team to remove several mudas 
(inventory, transport, motion and defects). 
 
 
The last very positive point of a VSM is to having a support where the entire value stream is 
shown because it helps people to talk about specific problems and can link them to other 
operations more easily. Way too often, people are just focused on one single operation but do 
not see the impact on the entire Value Stream. It was great for me to hear operators when I 
present them the mapping of their production line they have been working for years saying: “I 
did not know that”, “It is like this after this operation?!” or “So I am doing this because of that 
operation”. Value Stream Map allowed operators to get a general view of the line and not only 
“their” machine and make them understand that their work have repercussions on the other’s 
work. Value Stream project entails seeing the combination of processes required to bring the 
product to the customer, rather than process-specified departments as it is too often the case at 
KFF. Once the value stream has been analyzed, we can choose the improvement project that 
will have a positive impact for the whole value chain and produce real results for customers. 
The big picture given by a Value Stream Map allows managers to make decisions that will 
have positive and sustainable changes for the entire value chain. 
 
 
 

c. Phase 2: Packaging material flow and People Analysis 

i. Introduction 
As it is said in the literature, a Value Stream Mapping project deals with two flows: the 
material flow and the information flow.  The third flow of a plant, that is the people flow, is 
not documented with VSM. Since one of our objectives through this “Flow project” was to 
get a big picture of the three production lines, we decided to complete our VSM projects by 
an analysis of people that were implied in the flow of packaging materials, all the material 
needed to pack the product (foil, folding box and wrap) and the management of these 
materials. In fact, the initial objective of 40k€ of productivity was challenging and implied 

Figure 26 – Snapshot of the VSM of G7 that 
shows two intermediate inventories  
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that not only the plant had to improve its material flow but also we had to look at improving 
the people flow and especially on how we can remove three of the seven wastes: movement, 
waiting and underutilized people. This phase lasted one month and concerned in particular 
five people in the plant. 
 
As any other Lean projects, the first task was to see and understand how the plant worked at 
the time of the project. The goal was to get a precise idea of the need of packaging material 
for each production line and to know who and how these packaging materials were brought 
close to their utilization point. From that information, the goal of that second phase was to 
improve the actual state by defining precisely with written standards the future state. Indeed, 
the well-being of the production lines was very dependent on the warehouseman’s experience: 
he knew by experience which PM and what quantity to bring for each production line 
according to the production schedule. However, when there was a change, a lot of waste was 
created and therefore the need for standardization was important and relevant. 
Our objective for the second phase was to describe precisely with written standards: 
 - What material and what quantity should be brought directly to the production line 
close to the utilization point 
 - Who should bring these PM 
 - When these packaging materials should be brought 
 - How people should communicate to ask a new delivery 
 
 

ii. Packaging Materials 
The first step that needed to be done was to know and standardize the need of PM (foil, 
folding box and wrap) for each production line and for each product. Once again, the goal of 
this task was to talk with precise and accurate data according to the real utilization of PM. 
This work had been done with the help of the plant planner and the logistic manager since 
they had all the required information to finish this task. 
 
For each product, we needed to know: 

- The production demand for one shift (objective of the production manager) 
- The quantity of wraps, folding boxes and foils needed for one finished product 
- The quantity of wraps, folding boxes and foils per pallet 
- The autonomy of a carton of wrap, folding box and foil   

 
This information permitted us to define the standard needs of each PM for each product for 
the three studied production lines. With the table we created, managers could know the ideal 
frequency of PM supplying and the operators could know when the ideal time to order new 
pallet of PM was. 
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Figure 27 - Table that resumes the need for a production line. Different information can be found in this 
table such as what kind of PM are needed for each recipe, how many units are needed, how long last a 

pallet according to the production speed,.. 
 
 

iii. People Analysis 
After analyzing the PM needs, we conducted a study of people connected to this flow of 
materials. Our goal was to obtain the largest and the most realistic vision in order to identify 
the best areas for improvement. For this step, we followed the same procedure, namely an 
observation of the current state and then an analysis of this state and finally we came up with 
a proposition of an improved state. 
 
The first phase of this analysis consisted in spending some time with the warehouseman and 
then with the three “polyvalent” men to document and get data on how they actually work in 
order to identify some possible improvements. This exercise was not easy and the 
communication was even more important than for the VSM project because we were spending 
time with only one person and looking at him closely, instead of focusing on a product. I 
managed to get this phase done by taking time before the beginning of this project to explain 
what we will do and more importantly what was the goal of that second phase. The important 
message to communicate was we wanted to make operators and employees part of the project 
and make decisions based on the reality and not on feelings. Operators often complain that 
decisions are made “in a meeting room”, without asking them recommendations and it is what 
we wanted to fight during this project. 
 

• Current State 
Before the flow project, in Granville, the organization for packaging materials was as 
following: 
 - There was one warehouseman that received the products from the supplier’s trucks 
and stock them in the plant warehouse. In average, there are 2 deliveries of PM per day but 
that number can fluctuate from zero to four that makes standardization difficult. 
His other mission was to prepare the PM for all the five production. He had to take the right 
amount of PM, according to the production schedule and bring them in the 1st floor. The 
organization was like this because of the size and the three levels of the plant. 
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- There was one person per production line, called “polyvalent”, that has three main 

tasks. The first task was to replace other employees when they were having a break (50 
minutes per shift) because the production line did not stop. The second task was to bring the 
packaging materials to their utilization point (from the place prepared by the warehouseman 
to the dedicated place in the production line) and his last task was to remove the garbage / 
wastes from the production lines several times a day. 
 

• Warehouseman 
The first analysis we conducted was with the warehouseman. This analysis lasted two days 
and allowed us to observe several interesting facts: 

- There were no standards of works 
The warehouse man has been doing this job for years and he knows exactly, by experience, 
the need of PM to be prepared for each production line according to the production schedule. 
However, when this person is in holidays or sick, there are a lot of wastes created since 
everything depends on his own knowledge. 

- Muda of Motion 
The biggest muda identified during this job analysis was motion. Motion seemed obvious 
because of the organization of the warehouse at that time: the packaging materials were 
received on the first floor, from the supplier’s trucks, where four productions lines (out of 
five) of the plant were located. Then the materials were stored at the -1 floor, the warehouse 
floor, and then, when the materials were needed for production, the warehouseman needed to 
bring the material to the first floor again! Because of this difference of levels, the warehouse 
needed to take the elevator a lot of times during the day and was busy just moving materials 
from first floor to minus one floor! It has been like this for years because no one studied the 
flow of packaging products because it seemed less interesting and with no improvement 
possible… 

- Muda of Waiting 
Because of the load of work that was not stabilize at all, the warehouse man could be very 
busy when four or five supplier’s trucks were coming to deliver packing materials as well as a 
complex production scheduling that entails several preparation to be made. However, for most 
of the time, only two trucks were coming per day and the preparation of the PM for each 
production line asked one hour to the warehouse man. In this situation, the warehouse man 
could spend several hours just waiting. The idea would be to level his work load by leveling 
the number of supplier’s deliveries. 
 

• Polyvalent man 
This job was a characteristic of Granville’s plant. In this plant, there was no one dedicated to 
the flow of packaging materials but the task was separated among several people’s tasks.  
 
For this analysis, I spent one shift (8h) with each of the polyvalent men. These three 
observations allowed me to notice that they were not working the same way although they had 
the same job. It is due to the lack of standardization regarding the packaging materials flow. 
Moreover, their work load was very variable along the day and a better organization of their 
tasks could reduce their stress while making them realize more tasks. 
 
In order to give a clear picture, I used a simple table where I reported the different actions of 
the polyvalent and the time related. The table for each polyvalent can be found in the 
appendix. 
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• Conclusion on this analysis 

These different observations made with a “new eye” allowed me to ask a lot of questions and 
raise some possible improvements. We have, for example, noticed through this phase of the 
project that people were working a certain way because of some previous constraints that 
were not present anymore. It is not uncommon at all especially when the continuous 
improvement wheel is stopped. At the end of these observations, we tried to challenge the 
actual state by using the “Five Whys” method. In this case it was not for finding the root of a 
problem but for finding if there was a real reason of working that way. That method was 
successful thanks to the implication of the team members.  
 
Concerning the support created, we have drawn a simplified spaghetti diagram for each 
people analyzed. We wanted to underline the physical movements of the people, to make 
them visible and known in order to improve that situation. This diagram is also a great waste 
observation tool. It was an important tool to share a vision. In fact, because of the particularity 
of the job, managers did not know exactly how the polyvalent worked and how they 
accomplished the tasks. These created maps helped them to understand. 
 

 
Figure 28 - Here is the simplified spaghetti diagram for the production line G7. The colored dots represent 

the localization of the garbage and the place where the packaging materials are stored. 
 
Briefly, spaghetti diagram is a method where the path of the person is drawn on the map and it 
is named that way because the lines movement drawn on the map can resemble to tangled 
noodles. The method I followed was very simple: I printed the map of the plant before the day 
of observation. Then I simply trace the movement of the person working, just the way they 
were moving.  
 
These spaghetti diagrams allowed us to identify redundancies in the work flow and movement 
that were not necessary. These diagrams were drawn for the three “polyvalent” as well as the 
warehouseman and showed opportunities for process improvement. They can be found in the 
appendix part. 
 

iv. Warehouse Analysis 
We have seen that the biggest waste was created because of the high number of transports of 
packaging materials between the first floor and the minus one floor. This organization was 
time-consuming and was a bottleneck for increasing the productivity of the plant. 
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After having used the five whys method to understand the main reasons of packaging 
materials flow organization, the two main, and obvious, explanations identified were: 
 - There are two different levels, the first floor used to receive materials and the -1 floor 
used to store the materials 
 - The packaging materials were stored in the -1 floor because it was the only area 
where there was available space for storing them 
 
Basically, the warehouse in the 1st floor was used to store the finished product on pallet and in 
the -1 floor was used to store the packaging materials. 
 
Since the literature says that any good Lean manager should talk with facts, I wanted to be 
sure that the first floor warehouse was as full as people said. Thus, I spend some hours in the 
warehouse mainly counting the level of inventory and observing the type of products being 
stored in that place. 
 
After my short observation, I was struck by the number of “empty pallet” in this warehouse. 
These pallets were stored inside to be maintained in good condition before being placed in the 
automatic pallet loader. This observation drove me to lead a deeper analysis of the empty 
pallet. The day of my detailed observation, qualified as a normal day by the warehouse 
manager, there were 2 704 empty pallets plus 960 in another place, two hundred meters far 
from the plant, “in case of problems”. 
 
Having a stock is not a problem but an excessive amount of stock is one. A stock must be 
maintained to mitigate the risk of stock outs due to uncertainties in demand and supply. There 
are some simple calculations that allow calculating the right amount of safety stock. This 
safety stock depends on the demand, the variability of the demand, the lead time of delivery, 
the delivery variability and the needed service level. 
 
According to the literature,  
 
In our case, after studying the different historical data available: 

- The demand was 700 empty pallets per day ± 45 pallets 
- The Lead Time of delivery was 1 day ± 0,42 
- One truck could come with 576 pallets 

 
By using the previous data, we can calculate that the needed cover time is 2,2 days of stock. It 
means that the plant needs to have 2,2* 700 = 1540 empty pallets. 
 

Localization Number of racks Pallets / rack Total 

Floor - - 656 

Area 1 4 320 1280 

Area 2 3 256 768 

Area 3 4 64 256 

Exterior warehouse - - 960 

         Total of Empty pallets 3920 

Quantity of stock translated in days 5,6 

Figure 29 - Table that summarizes the localization and the number of empty pallets in the warehouse 
before the Flow Project 
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d. Phase 3: Decisions 

At the end of these two previous phases, a lot of data were gathered and the decisions could 
be taken according to facts. We had all the needed information to make good decisions to 
improve the productivity of the plant since we spent time to collect different data on the 
gemba. The 12th of May 2011, I gathered the team members during the whole day to discuss 
about the different facts and to make the right move, the right decisions to meet our initial 
objectives. An investment of 70k€ were available for this project. 
 
Since the schedule of everyone was full, the meeting needed to be on time, run at a good rate, 
and some decisions and next steps needed to be decided by the end of the day. In order to be 
efficient within a short interval of time, I prepared an agenda to be followed rigorously but I 
also prepared the meeting room with all the important fact and data set on the wall. My idea 
was to make the important documents easily available for every team members.  
 

 
Figure 30 - Here is a picture of the wall before the meeting where the three Value Stream Maps can be 
seen on the right, the spaghetti diagrams on the middle and the packaging material analysis on the left 

 
This five hours intense meeting was very fascinating because of the high intensity of the 
discussions, the diversity of point of views and because every team member had different 
preferable solutions. However, the strength of this team group was his ability to stay focused 
on our objectives and to correctly use data that led us to get a consensus, a shared agreement. 
In total 27 improvement possibilities were discussed that day with the team. As we saw 
during the first part of this thesis, a Value Stream Mapping project can make visible a lot of 
improvements but then there is a need to prioritize the actions to be done. 
 
I led this “Flow project” group during almost three months and we finally came up with 
decisions to meet our initial objectives. In fact, at the end of that day, we finished by 
scheduling 18 improvement projects, shared by all team members, for the next twelve months 
that will increase the productivity of the plant by at least 40k€.  
 
In the next paragraph the main decisions we made are explained and discussed. 
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i. For the production line G7 (Sandwich Bread) 

 
• Better synchronize the production line G7 

This decision fixes one important identified problem thanks to the Value Stream Mapping 
project. In fact, for this production line, the packaging part of the production line has a cycle 
time shorter than the fabrication part as we can see figure 31. It means that the packaging 
operators (there are six in total) often left the plant one hour before the normal time. This 
solution comes from the first guideline for analyzing the current state map that says 
“Synchronize the VA operations”. In our case, the main improvement will be to better 
synchronize the operations between the packaging part and the fabrication part in order to get 
closer to the Takt Time as well as reducing wastes and stress for operators. As it can be seen 
from the following figure, the fabrication process will be unchanged whereas the packaging 
part will be slowed down.  
 
 

 
Figure 31 – Colum chart that shows the cycle time of each operation as well as the Takt Time for the 

production line G7. We can observe that the packaging process runs too fast 
 
Since the process of fabrication of sandwich bread is discontinuous (the bread being packed is 
the bread produced the previous day), the synchronization of the two part of the production 
line was not so obvious. The inventory, breads in the sweating room, allowed running in a 
desynchronized way. However, the fact to have a support and to talk with data allowed the 
team to identify this problem. 
 
Since the cycle time of a production line in the food industry is set by the speed of the 
machine, we had only two solutions to lengthen the cycle time of the packaging process: 

- Stop the production line for a while (Cycle time depends on the net available time) 
- Reducing the speed of each operation 

 
After discussions, we have decided to choose the first solution. First, this solution was most 
obvious for production manager since they are always looking for increasing the speed and 
therefore they would not have understood the need to reduce the speed but mostly because 
this solution solves another problem: by stopping the production lines for a while, we could 
save 4 hours to the polyvalent. Since people would take their break at the same time and the 
production lien would not be running, there is no need to replacement anymore. Thanks to 
this solution, half of the polyvalent tasks were deleted. 

 
 
 
 
 

FABRICATION 
PROCESS 

 
 
 
 
 
 

PACKAGING PROCESS 

TAKT TIME = 27s 
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• Change of responsibilities between fabrication and packaging 
This production line is very wide as it can be seen on the map in the appendix. As a 
consequent, the polyvalent man who was responsible for bringing the packaging materials to 
their utilization point (so close to the end of the production line) as well as taking chars of 
breads from the sweating room to the first operation of the packaging part (close to the 
beginning), he had to walk a lot. This fact made him create two intermediary inventories 
between the sweating room and the first operation as we saw from the snapshot of the VSM 
page 43.  
 
When we analyzed the polyvalent, we realized that one fabrication operator brought carts of 
breads from the last operation of fabrication to the sweating room and then left the room 
without anything and walked close by the first operation of packaging. This observation 
pushed me to suggest giving a new responsibility for this fabrication operator. From now on, 
the limit between Fabrication and Packaging part will not be the sweating room anymore but 
the first operation of packaging. This change of responsibility does not change anything for 
the operator of fabrication except that instead of leaving the room without anything, he will 
leave it with a chars of a previous day’s bread to “feed” the first operation of the packaging 
part. This solution, agreed by everyone, has several benefices: 

- Eliminate two intermediaries inventories of breads 
o Gain of floor space 
o Better Lead Time 
o Better quality for the finished product 

- Eliminate the muda of motion for the polyvalent: he does not need to come to this 
area anymore 

- Better communication between the fabrication and packaging operators 
- Reduce the batch size (with the previous organization, the polyvalent man came 

once every 30/45 minutes and move approximately ten carts of breads whereas 
with this new organization, a cart is move every five minutes) 

 
• Improve the reliability of the packing operation 

The packing operation means regrouping twelve folding boxes together and then put them in a 
wrap. This operation is quite simple for this kind of products and KFF has this operation on 
all its production line. However, when we look at the data, the reliability of this mere 
operation, for this production line, is very bad compare the normal reliability. As a 
consequence, we have decided a Lean project should be launched to improve that reliability 
that will reduce the WIP (present because of the bad reliability) and lessen the work load of 
the operators (when the machine is down, they need to do it manually). 
 
 

ii. For the production line G2 (Farmhouse Bread)  
 

• Improve the communication when a downtime occurs 
While leading the Value Stream Mapping on this production line, we have observed that there 
was a lack of sharing of information when a downtime occurred in the packaging part. In fact, 
there was only one screen that described precisely where the problem was located and 
consequently operators had to move to see this screen and then go back to the problem area. 
This project made us realize that a better sharing of information could increase the 
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productivity of the production line since a downtime would be fixed faster. We have made the 
decision to install two other screens that are visible for every operator and that allows 
everyone to make decision quicker by themselves. 
 

• Empower “Flow-Pack” operators 
The Flow-Pack operation means wrapping ten slices of farmhouse bread with foil. Since this 
operation needs foil, there is a need to supply two foil reels on the machine every 45 minutes. 
Before the project, this task was done, and surprisingly only for this production line, by the 
polyvalent. It means that the two “Flow-Pack” operators were doing their quality control and 
were fixing problems but they were not taking care of “their” machine. To ensure 
standardization and to empower operators, we have decided to transfer this task of supply 
from the polyvalent men to the operators. In fact, we believe that they are responsible for their 
machine and they should do this task. This decision is also good in order to better define the 
specific role of anyone in the shop floor.  
Nonetheless, since a foil reel weight about 10kg and the Flow-Pack operators are relatively 
old women, we have made the decision to invest in equipment to help them supply the reels. 
In fact, they have to take them from the floor and then put the reels on a chuck. As a 
consequence, and in order to improve the ergonomic at the time of the reels changes, we 
decided to buy a “reels-elevator” that is a simple machine that helps carrying and raising a 
reel until the height of the chuck. Training would have to be done to help operators to be 
familiar with this machine and to accompany and support them with this new task. 
 

• To automate the operation “per 2 products” 
This operation is done when there is a discount. It is the operation that consists to stick a 
sticker between two folding boxes, just before entering into the packing operation. This 
operation can therefore be divided into two steps: the first being the regrouping of the cases 
by two then the second phase is the sticker. Today, when we are doing this discount 
operation, two temporaries are engaged for doing these steps manually. 

 
 
Since the step of grouping the 
two cases is difficult for the 
operator because he has always 
to turn his back as it is shown on 
the figure on the left, we have 
thought that this operation 
needed to be automated. This 
solution has the advantage to 
avoid a difficult work for an 
operator, it removes the need to 
hire a temporary and the 
productivity of the discount 
could be increase. 
 
Moreover, the simplicity of this 
operation makes the automation 
a perfect solution. The robot 
needed for this task can be 
simple and therefore with a low 
cost and a high reliability.  

Figure 32 – Diagrams of the organization before the project. 
The first operator, on the curve, needed to twist his pack 
every 20 seconds to take cases and group them per two.  
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iii. For the production line L4 (Toast) 
For this production line, the only one where the process is continuous, we have identified less 
mudas that can be eliminated within a short period of time. Actually, we have suggested a 
great improvement for the flow of materials but this recommendation would cost a lot and 
need to be better scheduled. We will talk about this recommendation in the next paragraph 
“Discussions”. 
 

• Improve the reliability of the “CAM” operation by r educing variability 
The CAM operation means regrouping thirteen toasts at the top of each other and wrapping 
them with a special paper.  Since we wrap them with a special paper, which is by definition 
not solid, the good quality of this operation is very dependent on the dimension of the toast. If 
the diameter of the toast is too large or too small, this operation will cause a lot of flow 
trouble and wastes. Once we have identified this problem, we have decided that the best way 
to tackle it was to launch a six sigma project to control and reduce the variability of the 
dimension of the toast. This project was in line with the objective of Kraft Foods that wants to 
develop six sigma projects in its plants.   
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 

iv. For the plant in general 
 

• Stock the most used references of packaging materials in the first floor 
We have seen from the analysis for the main problem concerning the packaging materials was 
the fact to store them in the -1 floor whereas the deliveries were made to the 1st floor and 90% 
of these materials were also used in the 1st floor. Thanks to our analysis, we have underlined 
this problem and we have decided to challenge this organization. 
 
Our first decision was to free some space in the warehouse at the first floor. The number of 
empty pallets was too important as we shown it in the paragraph “Warehouse analysis”. After 
studying the different information concerning these empty pallets (Lead Time delivery, daily 
demand, maximum capacity,…), we have identified that the stock of empty pallets to be store 
in the plant should be equal to a need of 2,2 days, in other words 1540 pallets. Starting from 
our needs, we have defined how and where we needed to store this adequate level of stock of 
empty pallets. 
 
 
 
 

Figure 33 – Pictures that show the entrance and the exit of the CAM operation  
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Localization Number of racks Pallets / rack Total 

Floor - - 656 

Area 1 3 320 960 

Area 2 0 0 0 

Area 3 0 0 0 

Exterior warehouse - - 0 

         Total of Empty pallets AFTER THE PROJECT 1616 (-58%) 

Quantity of stock translated in days 2,31 

Figure 34 - Table that summarizes the localization and the number of empty pallets in the warehouse 
AFTER the Flow Project 

 
By tackling this problem, we have identified that the number of empty pallets was 58% too 
important to meet our needs. This number was never been optimized since there were no 
constraints on it: they were enough space to stock the finished products and empty pallets and 
so there was no need for optimization. This example confirms the literature that says that the 
Lean culture can be better implemented when a company is under constraints. If there is no 
constraint, people do not feel the need to optimize. As a consequence of this control of the 
adequate level of stock, the plant gains seven full racks in the first floor warehouse that could 
be used to stock packaging materials in addition to the space in the exterior warehouse!  
 
The next phase of this improvement was to decide which packaging materials to be stored in 
the first floor. Indeed, this reduction of inventory of pallets allowed us to save 7 racks that are 
equal to 72 pallets in addition to the 40 pallets already stored on the floor in the first floor.  
 

BEFORE AFTER

Pallets of Packaging Materials Stored in the 1st floor 40 112

Pourcentage of PM being stored in the 1st floor 25% 70%

IMPROVEMENT 64%  
Figure 35 - Table that summarizes the repartition of storage for the PM before and after the project. The 

project leads to increase the storage of PM in the 1st floor by 64%. 
 
We have simply decided to launch a study to find the high runner references and to store them 
in the 1st floor in priority. It is logical to optimize at first the packaging materials that are the 
most used since they require the greatest number of movements and deliveries. Moreover, 
since the production line G7 is the only one located in the -1 floor, we decided to keep all its 
packaging materials in the -1 floor. 
 
Thanks to this new organization where the packaging materials are stored at the same floor 
where they are delivered and used, a lot of benefices have been reached for the plant: 

- Remove the need to use the elevator that was a bottleneck 
With the organization, the warehouse man will use the elevator (needed to transport pallets 
from the 1st floor to the -1 floor) approximately 80% less. In fact, since 70% of the high 
runners packaging materials are located on the same floor as the deliveries, the part of 
packaging materials that need to be stored in the -1 floor is now very low.  

- Save a lot of time for the warehouse man 
Having the storage place close by the delivery area as well as not having to use (and wait for) 
the elevator saves a lot of time for the warehouseman. It allows the warehouseman to empty 
supplier’s trucks faster but also to prepare the packaging materials for the production lines 
faster as well. We estimated that with this new organization, the warehouse man could receive 
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a full truck (quality control, transport and storage in the correct place) within less than 20 
minutes in regards to 45 minutes previously! 

- Benefice for the whole production  
This organization was a great improvement for the plant since everything was more coherent. 
The decision to store materials close to their delivery areas and their utilization point improve 
the flow of packaging materials, improve the morale of the warehouseman that was not 
working alone in the -1 floor anymore but also improve the productivity of the plant.  The 
storage was easier that entails a better control over this stock.  
 

• Change of responsibilities concerning the packaging material flow 
A drawback of Granville’s plant was that a great number of employees were not assigned to a 
specific task that makes optimization difficult. After the analysis of the flow of packaging 
materials, we have decided to extend the task of the warehouseman and to assign this person 
to the entire flow of packaging materials. 
Indeed, we have seen that the optimization of the warehouse allowed the warehouse man to 
save a lot of time. Therefore, the idea was to reutilize this time to bring the packaging material 
directly to the three production lines that worked in one shift. In other words, the warehouse 
man was responsible for the entire flow: from the reception of the pallets from the supplier’s 
trucks to their utilization point in the plant. This new organization was possible for the three 
production lines that worked with one shift because the warehouseman was able to bring these 
packaging materials in the afternoon while the production line was not working. He prepared 
in advance for the morning. 
 
Obviously, this change was shared and discussed with the warehouse man before being into 
place. As a matter of fact, the warehouse was happy to see that this new organization gave 
him more responsibilities and extended his area of action. In addition to the feeling of 
gratitude of the warehouse man, this new way of work has other advantages: 
 - Remove an intermediary storage of packaging material 
In fact, before this organization, we explained that the warehouse man prepared the packaging 
material for each line in a certain area of the plant, and then the “polyvalent” of the concerned 
production line came to this area for taking these pallets directly to the production line! There 
were two storage area and two movements of goods. This situation was like this since the 
warehouse man did not have the time to go directly to the production line. 
 - Less inventory in the plant 
As it is known, the more there are intermediary storage, the less the exact number of 
inventory is known and therefore the level of stock is increasing because the security level is 
increasing. By removing the intermediary storage and with the fact that it is the same person 
that is in charge of the warehouse management and that brings the packaging materials to the 
production lines, the materials are better managed and there are less problems knowing the 
exact level of inventory. 
 - Increase the productivity of the plant 
This new organization (and because of the better synchronization of the production line G7), 
allowed changing the number of people assigned to a production line. Instead of having three 
polyvalent men in the three studied production lines, there are now only two polyvalent men. 
In fact, the polyvalent men for the production line G7 is not needed anymore since there is no 
need to replace operators because the production line stop running during the break and 
because of the packaging materials are now directly brought to their utilization point by the 
warehouse man.  
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• Automatic disposal of wastes 
Granville’s plant has already an automatic disposal system but it was used only for the non-
allergenic materials, which represented a small part of the waste volume. With the goal of 
simplifying our flows (flows of dustbins are important in the plant), we decided to use this 
automatic system of evacuation of waste for any type of waste by adding a second evacuation 
circuit for allergens. This decision was accepted by the plant manager and the financial 
manager and was scheduled in the next year’s budget.  
This improvement makes it possible to reduce the flow of people in the factory and will thus 
improve safety within the plant as well as increasing the productivity level because less 
people will be necessary to manage waste. 
 

• Others decisions 
In addition to this decision, we also decided to launch some smaller projects such as: 
 - A 5S project to the warehouse to make obvious the out-of-standard conditions. The 
place for each pallet should be clearly labeled in the warehouse. 
 - Remove empty carts located in a corridor that were not used and created people flow 
trouble 
 
 

e. Discussions and Next Steps 
After the final meeting was conducted, a standard action plan, shared by everyone, was 
written so that the team can have a “guideline” to follow. All the different actions and 
improvements explained in the previous chapter were detailed and a deadline was set for each 
improvement. 

Figure 36 – Snapshot of the action plan created through the flow project. Area, Actions, Objectives, 
Leader and delay are indicated. 
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Training of fabrication operators

Remove tasks of  polyvalent AR Late

3 G7
Improve the reliability of the packing operation -> 
Lean Project

Reduce the dow ntime of the production line GD

4 G2
Def inition of the best place to improve the sharing 
of information

Improve the sharing of information SB In progress

5 G2 Installation of the new  monitors / screens Improve the sharing of information SB

6 G2 Estimate the best "reels-elevators" Improve the ergonomic of  operators GD Late

7 G2 Buy the choosen "reels-elevators" Improve the ergonomic of  operators GD

8 G2
Training of operators to this new  machine to make 
them supply the Flow -Pack themselves

Empow er Flow -Pack Operators SB

9 G2
Estimate the best robot to automate the operation 
"per 2 products"

Increase productivity TL

10 G2 Buy and Install the new  robot Increase productivity TL

11 G4
Six Sigma project to reduce the variability of the 
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Reduce variaibility
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Improve the reliability of the CAM operation
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are stored in the 1st f loor

Increase productivity AB In progress

14 Warehouse 5S project
Warehouse in order
Make obvisous the out-of -standard conditions

GD

15 Plant Add a second evacuation circuit for allergens
Increase productivity
Reduce the flow  of garbages

AT

16 Plant
Training to operators to use the new  automatic 
disposal of w astes

Increase productivity
Reduce the flow  of garbages

AT

17 Plant
Training and Support to the new  flow  of 
packaging material
Empow er the w arehouseman

Increase productivity GD
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Follow UpLeaderObjectivesActionsAreaN°

2011 2012
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With this action plan created and acknowledged, the time for strategy is over and the process 
of change can begin. Now it is up to the team and the leader of each action to make change a 
reality and implement change as it is scheduled. The flow project allowed launching 18 
improvement actions that will increase the productivity of the plant and meet the initial of the 
project if only they keep the momentum. Indeed, success relies on staying focused and 
willingness to change. This project should start down the path of continuous improvement and 
success. 
 
These changes, that have already started, will contribute to reduce the wastes of the 
production lines, improve the ergonomics for the operators and will allow the production line 
G7 to run with one person less that will lead to an increase of productivity of at least 40k€. At 
the beginning, it was hard to think about removing one person but actually it is not one person 
but a change of organization. This person, who has a contract, will do something else. And 
when I talked with operators about productivity project, they are well aware that if their plant 
does not increase its productivity, it is not one person that will leave but the plant that will 
close. They know that the plant needs to improve in order to stay competitive and then to get 
new product that will create a need of hiring new people. 
 
 
Finally, the three Value Stream Map projects as well as the different analysis we conducted 
permitted us to identify other room for improvements but that are more long-terms or that 
required more investment from the plant. That is why, these improvements have not been 
schedule for this year, but the following ideas need to be kept in mind for the next years: 
 

- Improve the flow of the production line L4 
As it can be seen from the figure 37, the actual flow of product is very complex that lengthens 
the lead time and creates flow trouble. The suggestion to cut some conveyors and change the 
flow of material allow to reduce the lead time, to save some space, as well as improving the 
changeover time. 
 

      
 Figure 37 - Actual Map of the fabrication part L4         Figure 38 - Suggestion of the new fabrication part 
     

- Uniform Wraps  
An important work should be done with suppliers and the marketing department to uniform 
the wrap as it is already the case for other products. The fact to change wraps every time a 
reference change imposes a lot of flow of packaging materials and necessitate stopping 
producing for the changeover. If we can obtain the agreement to work with a standardize 
wrap, without any marking on it, that will greatly simply the task in the plant.  
 

- Vision system for quality control 
Today an operator is needed to control the quality before the operation of cutting. Her only 
task is to control during 8h the good quality and the good positioning of the breads. In the 
future, an automatic monitoring system (Vision system) must be planned in order to gain in 
productivity. What is more, this kind of system is already use at some other KFF’s plants. 
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- Keep reducing the stock of packaging materials 

With this project we have succeeded in improving and simplifying the flow of packaging 
material. The next step would be to control and review the level of stock of these materials. In 
fact, it is advised to make sure that we keep the right amount of stock in the warehouse. 
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Conclusion 
 
This master thesis was intended to support Kraft Foods France in its journey of developing a 
tool that could identify and eliminate wastes from its production lines. In fact, the main 
difficulty of eliminating wastes relies on identifying them and as a consequence Kraft Foods 
France needed to develop the Lean tool Value Stream Mapping in order to structure its 
continuous improvement program in an efficient and a structured way. They needed a tool 
that could identify the good improvement project to be made to improve the whole value 
chain in a sustainable manner. 
 
In order to meet the main objective of my thesis, I first analyzed this Lean tool in order to 
adapt it to the food industry. While keeping the main philosophy and principles, I needed to 
carry out some adjustments in order to exploit to the maximum the capacities of this tool in 
regard to the special characteristics of process industry. Then, I created some standard 
documents to share the methodology I shaped and make everyone in the company launch a 
Value Stream Mapping project the same way. The final step for meeting my objective of 
developing the Value Stream Mapping tool at Kraft Foods France was to train people likely to 
use this tool, namely plant directors, Lean managers, engineers, quality managers and other 
logistic managers. That is why, the 9th of June, I animated a training session for twenty one 
people. 
 
The final step of my thesis was to lead a Value Stream Mapping project in a Kraft Foods 
France plant as an example to show the utility and the power of this tool to reduce wastes. As 
I explained in the last part of this master thesis, eighteen actions to improve the productivity 
of Granville’s plant have been defined thanks to this three-month project. This project, more 
generally called “Flow project”, allowed me to give a proof that Value Stream Mapping is an 
invaluable tool that helps grasping the current situation and identifying improvements 
opportunities. The fact to see the complete process flow as well as providing a common 
language makes this tool an indispensable Lean tool to be mastered in order to keep 
improving and sustaining positives changes. 
 
At the end of my six months at Kraft Foods France, I can conclude that the Lean tool Value 
Stream Mapping was successfully accepted by managers and I could feel a real motivation 
and willingness to use this tool. The goal of the industrial director is that Value Stream 
Mapping should be at the beginning of any KFF improvements projects in order to focus on 
the right action of eliminating wastes that will improve the whole value chain. The aim is that 
a Value Stream Mapping project should be launched every year, for each production line, in 
order to give a clear and shared direction to the continuous improvement planning. 
 
In addition to the “Flow Project” at Granville, where three Value Stream Mapping projects 
were conducted, four others production lines were mapped at Cestas’s plant and two others at 
La-Haie-Foissiere’s plant. This number is promising and illustrates the good appropriation of 
this tool although it is now up to managers to keep using this tool. I am convinced that Value 
Stream Mapping projects will help to support the development of the Lean culture at Kraft 
Foods France that has started for four years. 
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Appendix 
 

I. Value Stream Mapping Icons for KFF 
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II. Pre-Print Paper to collect data 
 

Temps du transfert Temps du transfert

Stock en transfert 
(équivalent UL)

Op
Stock en transfert 
(équivalent UL)

Op

Type de transfert
%VA 

Opérateur
Type de transfert %VA

tp tp

t VA t VA

C/Tn C/Tn

C/Tr C/Tr

C/Tm C/Tm

Nb Mouv Nb Mouv

Stock 
Interne

Stock 
Interne

NC NC

U/T U/T

C/O C/O

Nb C/O Nb C/O

Nom 
Opération

Remarques :Remarques :

Flux en amont de l'opération VA Flux en amont de l'opération VA
Nom 

Opération

Chantier VSM
Ligne & Produit : . . . . . . . . . . . . . . . . . . . . . . . . . .
Date: . . . . . / . . . . . / . . . . . . . . . .

 
 
III. Pictures taken during the VSM training-day (9th of June) 
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V. Pictures of mudas taken during Granville’s project 
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VI. Value Stream Maps of the three production lines at Granville 
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VII. Cycle Time analysis 
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VIII. Tables of Packaging Materials Analysis 

 
G7

PCB Palettisation Taux de prod Taux de prod Taux de pro d Réf promo Cession

Code Intitulé Famille UC / UL UL / Palette UL / Equipe UL / heure UC / Equipe
121212 PAIN DE MIE N 450G. PLC 10 12 18 1672 209 20064 - -
121220 PAIN DE MIE 450 PLC 10 12 18 1672 209 20064 - -
121252 PAIN MIE EP 450G FRA PLC 10 12 18 1672 209 20064 - -
121216 PAIN DE MIE N 265 G. PLC 8 12 40 2160 270 25920 - -
120862 P DE MIE MAGD/REIN PLC 8 12 40 2160 270 25920 - -
849720 PAIN DE MIE 265G LP PLC 8 12 40 2160 270 25920 - -
122441 PDM 1ER PRIX SUPERGR PLC 8 12 40 2160 270 25920 - -
121251 PAIN MIE EP 265G FRA PLC 8 12 40 2160 270 25920 - -
121219 PAIN DE MIE 265 PLC 8 12 40 2160 270 25920 - -
121211 PAIN DE SEIGLE. PLC 8 9 48 1920 240 17280 - -
121821 P SACH.FRAIC.3+1.HDB PLF 9 16 1056 132 9504 Promo -
121822 PAIN DE MIE PLF 3+1 PLF 84 2 110 13,75 9240 Promo -
712908 PAIN DE MIE SACH.FR PLF 9 24 1440 180 12960 - Suisse
121044 PAIN 3S FRAICH MAGD PLF 9 24 1440 180 12960 - -
121028 P MIE S.FR. L.PRICE. PLF 9 24 1440 180 12960 - -
121215 PAIN SPECIAL.COMPLET PLF 9 24 1440 180 12960 - -

Besoin théorique Palettisation Besoin / Equipe Interva lle de temps Bobine Fonctionnement Actuel
Besoin en MC / PLC 10 Marques (Long) MC MC / Palette Palette h UC / bobine Prepa par Yves

Cartons 1672 360 4,64 1,68 h/palettes - 5 palettes

Film Inferieur Thermo a(2000) 1,0 2 0,51 7,65 h/bobines 19672,13 1 bobine

Heudebert (900) 2,3 - #VALUE! 3,44 h/bobines 8852,46
Autres (1000) 2,0 - #VALUE! 3,82 h/bobines 9836,07

+Colle
Besoin théorique Palettisation Besoin / Equipe Interva lle de temps Bobine Fonctionnement Actuel

Besoin en MC / PLC 8 Marques MC MC / Palette Palette h UC / bobine Prepa par Yves

Cartons 2160 720 3,00 2,60 h/palettes - 3 palettes

Film Inferieur Thermo a(3200) 0,5 2 0,23 17,20 h/bobines 57142,86 1 bobine

Film Supérieur Thermo Tous (500) 2,9 - #VALUE! 2,69 h/bobines 8928,57 4 bobines
+Colle

Peut avoir 3 changements de format / equipe --> Différentes bobines --> Bobine en cours remise,… --> Yves doit venir voir le stock sur ligne

Besoin théorique Palettisation Besoin / Equipe Interva lle de temps Bobine Fonctionnement Actuel
Besoin en MC / PLF Marques MC MC / Palette Palette h UC / bobine Prepa par Yves

Heudebert 1440 720 2,00 3,90 h/palettes - 2 palettes

Autres 1440 360 4,00 1,95 h/palettes - 5 palettes

Film Inferieur Thermo a(2000) 0,8 2 0,41 9,63 h/bobines 16000,00 1 bobine

Heudebert 1,7 - #VALUE! 4,57 h/bobines 7600,00
Autres (1000) 1,6 - #VALUE! 4,81 h/bobines 8000,00
Autres (450) 3,6 - #VALUE! 2,17 h/bobines 3600,00

Surenveloppage 7,2 30 0,24 1,09 h/bobines 1811,37 9 bobines
"+ Colle + Clipsage (1 rouleau par équipe pris par le polyvalent à la papeterie)"

CDL --> Bobine toutes les 45 / 60 minutes

Longueur des bobines différents (de 450 à 1000m) 54341 "Format" pour 30 bobines
En moyenne, environ 3 bobines / jour (cf  Historique sur ligne) 42 cm / UC

Présent sur ligne

Film Supérieur Thermo

Film Supérieur Thermo 2 bobines

2/3 bobines

Bobine mise en zone mix par le magasinier puis préparer, mise sur son support le matin par CDL et Polyvalent
1 bobine Inférieur en cours et 1 bobine inférieur en attente
1 palette de bobines supérieur (avec 4/5 bobines en cours) par ligne
2 palettes de bobines surenveloppage PLF
2 palettes de cartons (1 en cours + 1 en attente)

Cartons

UC / Bobine =
Metre bobine / Metre UC * Nb d'UC par 

Yves vient voir sur 
ligne les bobines 
restantes pour pouvoir 
préparer en fonction

UC=30,5cm

UC=28,5cm

Pochon = 
12,5 cm

 
 

G2
PCB Palettisation Taux de prod Taux de prod Taux de pro d Réf promo Cession

Code Intitulé Famille UC / UL UL / Palette UL / Equipe UL / heure UC / Equipe
113835 PAN.RUSTIC.6CER PA24 PG CAMPAGNE 12 24 2136 267 25632 - Espagne
114931 CAMPAGN.LU BELG.PA24 PG CAMPAGNE 12 24 2136 267 25632 - Belgique
121197 PELLET.CAMP.20T 240G PG CAMPAGNE 12 24 2136 267 25632 - -
121340 PELLET.SESAME 20T240 PG SESAME 12 24 2136 267 25632 - -
121982 PELL.VIENNOIS20T 240 PG VIENNOIS 12 24 2136 267 25632 - -
849709 PELLET.PG CAMP LOTX2 PG CAMPAGNE PROMO 5 24 2136 267 10680 Promo -
849711 PELLET.PG VIEN LOTX2 PG VIENNOIS PROMO 5 24 2136 267 10680 Promo -
849713 PELLET.PG SESA LOTX2 PG SESAME PROMO 5 24 2136 267 10680 Promo -
849710 PELLET.PG CAMP LOTX2 PG CAMPAGNE PROMO 93 1 140 17,5 13020 Promo -
849712 PELLET.PG VIEN LOTX2 PG VIENNOIS PROMO 93 1 140 17,5 13020 Promo -
849714 PELLET.PG SESA LOTX2 PG SESAME PROMO 93 1 140 17,5 13020 Promo -

Besoin théorique Palettisation Besoin / Equipe Interva lle de temps Bobine Fonctionnement Actuel
Besoin en MC MC MC / Palette Palette h UC / bobine Prepa par Yves

Cartons Encaissage 2136 1000 2,14 3,65 - 2,5 palettes

Bobines pour 1 TEVO 3,30 28 0,12 2,37 h/bobines 7777,78

Bobines pour les 2 TEVO 6,59 28 0,24 - - 1 palette apres demande du Polyvalent

Etuis CAM 25632 9240 2,77 2,81 - 3 palettes

+Colle
Bobine de 1400m
Film / UC = 18cm (a vérifier)

Présent sur ligne 2 palettes de Cartons (1 en cours et 1 en attente)
1 palette de bobines + 1 chariot de 4 bobines pour la TEVO1
2 palettes d'étuis (1 en cours et 1 en attente)  
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PCB Palettisation Taux de prod Taux de prod Taux de pro d Réf promo Cession

Intitulé UC / UL UL / Palette UL / Equipe UL / heure UC / Equipe

PELL.TOAST RAISIN 12 44 1672 209 20064 - -
PELL.TOAST BRIOCHE 12 44 1672 209 20064 - -

Besoin théorique Palettisation Besoin / Equipe Interva lle de temps F Changement Bobine Bobine Fonctionnement  Actuel
Besoin en MC MC MC / Palette Palette h min UC / bobine Prepa par Yves

Cartons Encaissage 1672 1000 1,67 4,67 - - 2 palettes
Bobines Ondulé 15,48 14 1,11 7,06 31,01 1296,30 1 palette / CDL --> 16 bobines

Bobines Film 8,59 39 0,22 35,42 55,90 2336 1 palette en zone MC --> 10 bobines/jour

+Colle + Fil Rouge +Ruban dateur  --> Les opérateurs descendent dans l'entrepot MC
321mm de film / UC
Bobine = 750m

270mm d'ondulé / UC

Bobine = 350m (à vérifier!)

Présent sur ligne 2 palettes de Cartons
2 palettes d'Ondulés
Chariot de 12 bobines Film  

 
 
IX. Simplified Map of the warehouse 
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X. Packaging Materials Analysis Maps 
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