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"All models are wrong, 

some are useful ! " 



Abstract 
As the result of the dissatisfaction of the performance of the Product Creation Process 
there originated the need for an other kind of useful description of the Product Creation 
Process of the Business Group TV of Philips Sound & Vision. This reports describes and 
discusses the business processes that are part of the PCP and if well managed can 
improve the PCP. 



Preface 

This report is the result of a graduate assignment of the Eindhoven University of 
Technology, Faculty of Technology Management. The assignment has taken place at the 
Business Group Television of Philips Sound & Vision. In this business group, concepts 
for new television-sets are generated as an early stage of the Product Creation Process. 
This report describes the business processes that are part of this Product Creation 
Process. 

The research has been of an explorative kind and can be seen as a start for a better 
understanding which business processes are concerned in the Product Creation Process 
and how are they managed. 

I would like to thank the employees of the Business Group Television and the employees 
of other departments for their assistance during the execution of my graduate 
assignment. I would especially like to thank drs. R.L.C. de Vaan, my tutor at Philips, for 
his time and wise advises. I would also like to thank my tutors of the University, 
ir. C.J. Daams and dr. ir. ing. AP. Nagel for their time and critical guidance of my 
assignment anding. P.J. Jurg for the judgement of the report. 
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Summary 

In order to produce new television-sets, in a rapidly changing and tough market, Philips 
uses a planning tool trying to manage the business processes that are involved in 
producing a television. This planning tool is called the Product Creation Process (PCP). 

The results of the Product Creation Process in terms of costs and lead-time are not 
satisfying management. Better results were tried to be achieved by making a better 
planning, these attempts did not give satisfying result. The emphasis of making better 
plans should not lie on achieving dates, but more on the business processes that should 
achieve these dates. Therefor, there was the need for an other, useful description of the 
PCP. A description that deals with the business processes that are involved with the PCP 

In order to surface these business processes a subdivision was made of relevant aspects 
that were essential for producing a television. These aspects can be seen as flows, 
parallel of each other, flowing through the organisation. Because these flows can be seen 
parallel they are mentioned as co-flows. Within these different co-flows there are 
business processes belonging to that co-flow. 

In order to make a description of these co-flows a software tool ("ithink") was used to 
make a start for a real time model. This model should give more insight in the structure 
of the business processes and how they are related with each other. Because the model is 
made with "ithink" it is possible, in a further stage, to make visual what the 
consequences are of certain organisational behaviour. The software tool "ithink" 
supports System Thinking which is a useful manner to describe organisational behaviour. 

By making the business processes visual and by whom (departments, employees) and 
with what kind of information these business processes are influenced, it became clear 
that there should be made more advantages of sharing information among the architects 
and designers of different departments. 
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1 Introduction 

1.1 Introduction 
This graduate assignment took place at Philips Electronics N. V. This chapter describes 
the organisation in which this graduation assignment took place. The mission, with its 
problem context, of the assignment is discussed and also the structure of this report is 
given. 

1.2 The organisation of Philips N.V. 
The organisational structure of this holding consists of nine Product Divisions. These 
Product Divisions can be split up in Business Groups. Audio, Video and Television are 
the best known of them. The research done for this report took place at one of those 
groups: Television. This product division belongs to Product Division: Sound & Vision. 

The research was initiated by the Business Development department of Advanced 
Development Centre (ADC). The ADC consists of four development laboratories: the 
Advanced Projects Group in the UK, the Broadcasting Laboratory in Eindhoven, the 
Integrated Circuit Laboratory in Eindhoven and the International Technology Centre in 
Belgium. ADC has also a Business Development department that provides constancy and 
launches new products on a small scale. The initiation for this assignment comes from 
Business Development. The structure of the ADC is given by figure 1. 1. 

I 
~:J~~oJiic~i 
~W-19 :H 

I 

Figure 1.1: The structure of the ADC 
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1.3 The Mission 

Problem context 
The problem which is to be investigated is related to the Product Creation Process (PCP) 
used within the Business Group Television (BG-TV). This PCP is considered as a 
predictable project with fixed milestones. The aim of the project is a successful 
conversion of competencies into new or renewed products and/or services, in this case 
television sets. 
It is an unwanted fact that the planned PCP and the realised PCP differ often in terms of 
lead-time, activities as well as costs. 
Automation, globalisation and competitor strategy cause a considerable increase in 
dynamics of the television market. These dynamics are made clear by the increasing 
number of competitors on the TV market, the number of types that are released, and the 
shorter life cycles of the products. 
In order to remain competitive and to be capable to grow in a market with continuously 
increasing dynamics and global competition, it is necessary to work with an organisation 
that is able to react rapidly to changes. 
Given the highly dynamic market, in which Philips BG-TV is operating, it is remarkable 
that the used PCP description is nearly twenty years old without great changes until 
today. 
Management of the BG-TV is not satisfied with current developments regarding 
costs and lead-times of the PCP and has started a number of activities to change this 
situation. So far these activities did not give satisfying result regarding the PCP. 

As a result of the above described situation a research question, target and mission were 
formulated. 

Research question 
What is an adequate description of the PCP? 

Research target 
An adequate description of the PCP through the description of co-flows that are chosen 
on a suitable aggregation level. 

Research mission 
In order to acquire such a description, the PCP is split up into parallel co-flows. 
1. Check if the chosen split-up of the PCP is a suitable one. 
2. If so, then concentrate on the material co-flow and create a real time model of 

this co-flow. 

It is expected that more than one PCP exist. If so, then compare these with each other. 
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1.4 The structure of this report 
In the first chapter a description of the organisation, where this graduation study took 
place, is given. Also the problem context and research mission are mentioned. 
In chapter two the approach that will be used, in order to fulfil the graduation assignment 
properly, is given. Further more the division into co-flows is clarified. 
The next chapter, number three, will tell more about the Product Creation Process within 
Philips BG-TV. 
Chapter four discusses the essence of a relative new way of thinking: system thinking. 
This way of thinking is used in order to make a real time model. The difference with the 
ordinary way of thinking is mentioned and the advantage of system thinking is 
mentioned. 
In chapter five the way of gathering the necessary is discussed. 
Chapter six shows the real time model of the material co-flow within the PCP used by 
BG-TV. The value of the model is also discussed. 
Finally, in chapter seven, conclusions and recommendations will be presented. 
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2 The used Approach 

2.1 Introduction 
In order to fulfil the mission mentioned in chapter 1, it is recommended to do this in a 
structured way. This is done because working in this way it is not likely to overlook 
certain aspects that might be important for the research. The used approach is clarified in 
the following sections. 

2.2 How to work 
The structure of this graduation report is basically the same in the way the research was 
done. Figure 2.1 gives a graphical reproduction of the sequence of how this graduation 
assignment is approached. 

::::::::::::::::::::::::::::.:::::::::::: .......... .. ................ ... ......... ·· ············· ············ ············· .. ...................................... 

:~¥~:ii#'.~t# ....................... ...... ............... .............. 
························ ··· · ......... ... ................ .. .. .. .... ....... ........ .. . 

:: ::•:··:::::::::::-:::::·: ::::: :·:::: 

••••••••• ~om ••••••••• 
~~ii~ ················· ·· ··············. 

Figure 2.1: The used approach 
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First of all a clear definition of the problem-situation was needed. This was done to make 
sure that both sides (i.e. Philips and the graduation student) were talking about the same 
problem. By recognising the same problem an assignment was formulated to deal with 
the problem (as mentioned in section 1.3). 

The next step was to get more familiar with the subjects involving the mission. Therefor 
a literate study of the PCP was done. Later during this assignment this was extended 
with the essence of system thinking and getting familiar with the software-tool 'ithink' . 

To accomplish the mission it was obvious to use a tool in order to make the real time 
model. During a previous graduation assignment the software tool 'ithink' was used with 
satisfying results. After getting familiar with the software-tool 'ithink' it was plausible 
that 'ithink' was suitable to make a real time model for the material co-flow. 

Subsequently information was needed about how the PCP, in practice, was carried out. 
This was done by interviewing relevant people concerning the material choice and as a 
result of that steering the material co-flow. 

With the data retrieved from the interviews a real time model is made with the software
tool 'ithink'. 

At the modelling stage a overview of the material co-flow is known and therefor 
recommendations will be made concerning the co-flow of materials. 

The approach as describes above, and visual presented in figure 2.1 might have some 
internal loops or some actions are done parallel in time. For instance the modeling stage 
is an activity that can not be done right at the first time, so this is an itterative process 
with jumps to the previous activity, gathering information. 



3 The Product Creation Process 

3.1 Introduction 
In this chapter the importance of the Product Creation Process, used by the BG-TV, is 
clarified . Further, to get a clear picture of what is understood by the PCP a survey of the 
PCP is given. This is followed by a section that tells why the current PCP is not 
adequate. The last section gives a point of view how to make an effective PCP 
description possible. 

3.2 Why is a good description of the PCP important? 
A company like Philips produces a lot of different products, within the different products 
there are a number of different product families. As a result of this a very complex and 
sizeable range of TV-sets are created. This is done to cover the demand of the market so 
that the future turnover of the company is ensured. The activities in this company which 
results in a stream of new products is called the Product Creation Process. This PCP is 
quit a complex event due to four elements within the TV-branch: 
1. The number of new products in the companies program; 
2. The number of variants to be developed for each product; 
3. Their technical complexibility; 
4. The frequency of generation replacement. 

These four elements are familiar to a wide scope of companies, but for consumer 
electronics these elements are represented in extreme proportion. This is caused by the 
fact that the market is getting more global, the rapid technological changes and the 
market demand for more different and complex products nowadays. Therefor there is 
only a limited time span in which a TV-set can be brought to market. This time span is 
called the market window. It is essential for Philips to launch the right products in the 
right market windows. If this is not done properly this will result in decrease in sales. 
Figure 3. I gives a simple nevertheless clear picture of such a situation. 

Figure 3.1: Illustration of the market window 
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As figure 3.1 illustrates, the boy has never the right product. Somehow he doesn't know 
what currently a hot item is according to his friends. By the time he has been able to get 
a new product he is eventually too late, he has missed the market window. At the end his 
friends have chosen the product that the boy initial had to be hot. It seems that he was 
too early with his product. Apperently the missed two pieces of essential information. 
First of all: reliable market information, what product is on what time hot. And secondly, 
how long does it take to get a new product from his source (his farther). These two 
pieces are important to have the right product on the right time (i.e. the market window). 
In this report the emphasis lies on the PCP on thus on the time that is needed to produce 
a new product. 

By comparison with former times, in lesser time, more, new, complex products have to 
be brought to market at a more specific time ( the market window of the new product 
became smaller). In order to accomplice this in a structured and preditable way, the PCP 
was developed, so that a new product can be produced in a smaller time scope than it 
was used to be. Accompinied by a greater predictability of the lead-time and costs, from 
the idea of a new product until mass production. 

3.3 The Product Creation Process 
The PCP is defined as a planning with a clear starting point, a defined time span and 
within the time span certain milestones. The purpose of the milestones is to get a clear 
picture of the progress of the PCP and whether the project should be continued, adjusted 
or should be cancelled. 

The PCP at BG-TV can be divided into three main stages (conception-, creation- and 
realization stage), within these three stages several milestones are defined. Figure 3.2 
gives a graphical reproduction of the PCP. 

Concept Phase 
-+ 

Creation Phase 
--+ 

Realization Phase 

PA CS SP AC PRS AFM CD DR IR CR MPR 

Figur 3.2: The Product Creation Process 
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In order to get a better picture of the PCP a definition of the mentioned stages and 
milestones is given. 

The three stages 
The concept stage 
In this phase the assigned project team is looking for a set of optimal product 
combinations given the market requirements and management objectives, practical 
boundaries and a market window for this next generation. 
The creation phase 
Here the product range has to be worked out in order to prove the validity of the chosen 
concept via the approval of a functional model. 
The realization phase 
Here the design of the product is worked out to a mature status in order to be produced 
in mass production 

The milestones 
Product Assessment 
The purpose of this milestone is to gather a briefing by the Project Board on the basis of 
the business plan, the know-how and pre-concept knowledge for the project team which 
will perform the assignment. At this point the composition of the project team is known. 

Concept Start 
During the time until this milestone has passed each member of the project team should 
exactly know by the assignment and differences in interpretation should be erased. 
Purpose is to have unambiguous on the assignment within the project team and between 
project team and the Project Board. 
An other aim of this milestone is to check the feasibility of the project, this is done by 
checking the availability of the needed knowledge together with other parameters. 
The toolmaker is selected in order to get a early involvement with the trajectory after 
CS. 

Styling Presentation 
Here ideas are generated for the design on the basis on which a selection fore design 
concepts for further development can take place. 
The earlier selected toolmaker and mechanical development will work closely with PCD 
in order to ensure the manufacturability and serviceability during the development of the 
designs/styling. 

Architecture Choice 
In the period till this milestone is to finalize for the mechanical trajectory the chosen 
designs in close co-operation with mechanical development and the toolmaker with 
respect to the manufacturability and to look if the dummy drawings of PCD will 
accommodate for the internal content of the set. A hard model of each product line is 
available. 
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Product Range Start 
At this milestone the design has been finalized, of each screensize there is a model 
available. Subsistent to this, the mechanical architecture has been frozen. For the 
electrical part a prototype has been made and evaluated to verify the feasibility of the 
trade-off's made. 
With respect to the industrial data, the manufacturing processes are selected. 
At PRS a go- no go decision is made by the BG TV Management for global platforms 
and inter-regional projects. 

Approval Functional Model 
AT this point all the critical points had to be checked, regarding to acceptance of the 
designs, the adequacy of the development choices and the basics of the industrial set-up 
have analyzed through models and tests. 

Commitment Date 
Before this milestone data is collected by building models in conformation with the 
specifications, evaluation, analyzing results and detailing plans with the resource 
managers in order to let the project team make a commitment towards the Project Board 
and BG TV Management Team telling them that they shall bring the Realization Phase 
till Commercial Release within the targets and margins prepared for Commitment Date. 

Design Release 
Until this milestone it is possible to correct and finalize the design of the product and to 
release it formally. 

Industrial Release 
Until this milestone the validity of the industrial set-up of the product and the product is 
released formally through the evaluation of trial run models. This means a production of 
300 pieces. This done to smooth the production line. 

Commercial Release 
Here the first production batches are evaluated and all follow-up actions remaining after 
Commercial Release are defined and timed. 

Mass Production Release 
At the point of this milestone a final check is made on the production processes, to 
introduce the planned follow-up actions and to evaluate via a quick feedback from a 
controlled introduction of the first products in the market on epidemic failures. After this 
milestone mass production will start. 
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3.4 Why is the current description not effective? 
The current description of the PCP as described previous is actually a planning tool, an 
ordinary project. In fact it has all the essential elements of being a project: 

defined starting and ending; 
defined milestones; 
defined budget; 
unique end product (mostly). 

The current PCP doesn't give any information about the supporting, underlying business 
processes which should enable achieving the previous mentioned milestones. So the 
name of the PCP: Product Creation Process is not correct. As said, it is an planning tool. 
So, the name should be altered Product Creation Planning. To avoid confusion of 
tongues, if PCP is written, hereby is meant the Product Creation Planning! 
As mentioned in the problem context in section 1. 3, the Planning of the Product Creation 
does not match with reality. Table 3.1 shows the delay in lead-times. There has been 
made a distinction between the segment in which the projects can be placed. An TV can 
be placed in three segments. High-end represents the top of the bill TV, the finest 
finishing, the latest features and functions and great styling. In contrast to Low-end 
which represents the most common ordinary TV. Standard is an miscellany between the 
two. As can be seen in table 3.1 the highest delay's can be found in the high-end 
segment. This is not very suprising since the most complex TV-sets are found within the 
high-end segment, resulting in more complex projects which are harder to manage. Low
end has smaller delay' s but still has it's problems, as well as standard. 

Table 3.1.: Ovenriew of various PCP outcomes 

Pro'ect 

FLI.O SAT (16:9) 
FLI.2 SAT (16:9) 
Matchline Classic 
PR8/GR2. l SAT 
PR13/GR2.3 Asterix 
PR18/GR2.3 21" FL2 
Sachmet Anubis 
YourTV3 
GR352 

From the figures of table 3 .1 no over haste conclusions may been made. The amount of 
figures are too small to make valid judments. 

15 



The Planning of the Product Creation can be called the highest level of the PCP. If one 
realizes that the PCP is still a planning tool, then one could look one level deeper and see 
what is there in the organisation that must realize the planning that has been made, the so 
called business processes. If one would go an other step lower, the regulations and 
procedures of the business processes are visible. Figure 3. 3. will give a graphical view of 
the levels within the PCP. 

Process 

Procedures 

Figure3.3 Graphical reproduction of the levels within the PCP 

The highest level, the planning, lies above the businesses processes. These processes 
should be steered by the planning in a realistic way. 
The lowest level of the PCP are the procedures. They should make sure that certain 
aspect of the business processes are done in the way these procedures describes them, in 
order not to make mistakes that easily can be prevented. For instance, materials that is 
used within a range of x cm from high voltage components should contain flame
retardants. The procedures contain certain design-rules. 
The business processes that are lying between the planning and the procedures is 
influenced by these two. The planning is giving the business processes information when 
certain business processes had to be finished. The procedures are giving information 
about how certain aspect of the product or design should be made. Due to the fact that 
the planning often differs from what is actually accomplished there is reason to assume 
that the interaction between planning and business processes is not how is should be. An 
other possibility could be that the procedures are not adequate to support the business 
processes. In this report the emphasis lies on the link between planning and business 
process. 

As mentioned earlier in this report the current used PCP is rather old. It is not likely that 
in a period of twenty years the business processes within Philips have not changed during 
the last twenty years in such a way that the PCP could not or had not to alter with these 
changes. 
What nowadays is done within Philips, in order to get a better performance with regard 
to the lead-time of the PCP, is tried to be achieved by making better plans with regard to 
the PCP. So the emphasis lies on the dates at which the milestones are being reached. No 
or little attention is spent on the under lying business processes which should accomplish 
reaching the milestones of the PCP on time or to improve the way in which these 
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milestones should be achieved (more effective or with higher efficiency). By business 
processes is meant the processes that are carried out by people within the organisation in 
order to accomplish the ( sub )goals of the organisation, this may vary from achieving the 
maximum profit or just be able to maintain the existence of the organisation. The 
magnitude in which the processes contribute to achieving the different goals may vary by 
process. An example of such a process is giving a lecture at the university by a teacher or 
doing research. At a company like Philips a business process is for example the process 
of buying materials by purchase or checking materials for prohibited substances. 

To get a better understanding of the above mentioned situation an practical example is 
given out of a ordinary, less complex situation. 
If one has a car with a certain engine, that car will have a certain performance regarding 
to the maximum possible speed and acceleration of that car. If the driver of that car 
wants to reach the maximum speed in lesser time he has only one option: make it faster. 
To do so the driver must know what provides a better acceleration or a higher top speed 
for his car. So, before planning a better performance of his car he must understand what 
makes his car drive and what are the possibilities to make the car drive faster. So first he 
must investigate how the process of propulsion functions ( this could be compared with 
the business processes of the PCP). After studying this process the driver will probably 
comes to the conclusion that the performance of the car can be improved for instance by 
a more powerful engine, a different fuel type (gas instead of I. p.g. ), special sparking 
plugs, a more aerodynamic shape of the car or an other type or adjusting of the 
transmission. All these aspect improve the performance in terms of speed and 
acceleration. So in order to improve the performance of the car these aspect should be 
examined for their contribution in magnitude on the speed and acceleration. Only then 
the performance of the car can be increased in the right way. By altering the wrong 
aspects of the car there will be, in the best case, no improvement (in the worst way it 
might decrease the performance). For instance, by putting a spoiler on a very slow car 
you are creating the illusion of a faster car. The spoiler will not improve the performance. 
As a fact, the aerodynamics of the car became lesser, resulting in decreasing the 
maximum speed. So far this practical example. 

3.5 How to make the PCP effective 
In order to make the PCP more effective as a planning tool and resulting in a more 
predictable lead-time of the PCP, the business process within the PCP should be made 
clear. As shown in the example in the previous section this is the only way to improve 
the performance (for the car this was speed, for the PCP it is predictability of the lead
time in order to be able to jump in the market window and reducing costs). 

A suitable description of the PCP should give more insight about the following aspect: 
Which business processes are involved within the PCP; 
How are they related to each other; 
What is influencing the business processes. 

Once you have discovered and understood the business processes which are relevant for 
the PCP and knows how to influence them in the correct way, the PCP can be used more 
effectively and with more efficiency. Because by understanding the business processes 

···•. 
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and knowing their peculiarity one is capable of influencing them. in that way to make 
better plannings, thus make better Product Creation Planning. 
In order to make the business processes clear that are happening within the PCP a 
certain method has to be used in order to bring out the relevant business processes within 
the PCP. 

3.5.1 The search for business processes 
In the mentioned example of the car all the possible aspect which are important to 
improve the performance (the speed) of the car were examined. So, like the speed of a 
car, one must ask the question: what aspects are relevant to make a well functioning 
TV? By answering this question a list of aspects that are currently important ( or in the 
near future) should originate. It is important by answering the question to take the 
following into account: the aspects should be manageable independently from each other, 
yet there will be some interaction among the aspects. 

For producing a TV-set the following list of aspects was originated: 

► Material; 
► Features and functions; 
► Architecture; 
► Interfaces; 
► Technology; 
► Liabilities. 

The mentioned aspect listed above are found to be important for producing a well 
functioning TV-set. Further more there are people who's job is to manage aspects of the 
above list, so obviously one could expect to find business processes belonging to the 
aspects. These aspect can be seen as co-flaws which are related to one other, yet they 
can be described separately, and are necessary for producing a well functioning TV. 

A co-flow is a dynamic phenomenon: the specifications of each of the above identified 
phenomena vary over time. This means that a rough specification in an early stage of 
development leads to a final specification that will be realised in the product or, in other 
words, how specifications are narrowed over time with regard to each of the mentioned 
aspects. Within the co-flow there are many sub-business processes how together form 
the co-flow. So it is possible that there are different kinds of items are processed by 
different sub-business processes in one co-flow. For an example of this I refer to 
appendix 1. 

Defining different co-flow has two advantages: 
1. The subdivision into co-flows reduces the complexity of the PCP as a whole; 
2. The most important business processes belonging to the co-flow become clear. 
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3.5.2 Definitions of the co-flows 
In order to get a clear picture of what is meant by the different co-flows a definition is 
given. 

Materials 
Materials are all the substances that are used in the final product, the TV-set. There is 
made a subdivision what is meant by materials. The electrical parts of a TV-set, for 
instance: conductors, resistor etc. are called components. The substances of which the 
components are made are materials. The other parts of a TV-set are made also out of 
materials. So, the front cabinet of a TV -set is made of some kind of plastic, this plastic is 
the material of which the front is made. A transistor is a component. The chemical 
content of the resistor is the material of which the resistor is made. 
Definition of the material flow: Materials ( or listed specifications) that flows through a 
cross-section per time unit. 

Features and Functions 
Features are those aspects of a product that are relevant to the end-user. Features 
therefore execute a certain function for the end-user. The function aims at a target that is 
relevant to the end-user (for example lOOHz, teletext, stereo). 
The number of screws in a product is an aspect of that product, but it is not considered 
as a feature. 
Definition of the features and functions flow: The list of specifications of features and 
functions, that flows through a cross-section per time unit. 

Architecture 
The architecture determines how the final product is going to look like, both on the 
outside as on the inside. In PCP descriptions architecture is divided into two different 
parts: Design Architecture and Electrical Architecture. The former is related to 
mechanical aspects, the latter to electrical aspects 
Definition of the architecture flow: The architectural layot1;ts (drawings on paper) that 
flows through a cross-section per time unit. 

Interfaces 
Interfaces can be divided into user-interfaces, electrical interfaces and mechanical 
interfaces. User-interfaces consist of everything which establishes functional contact 
between the end-user and the product. User-interfaces are mechanical (for instance the 
on/off button) or non-mechanical (for instance the picture on the screen). 
Electrical interfaces consist of all electrical contacts between the product and its direct 
surroundings (for instance the scart-connection, the cable connection or the power 
supply). 
Mechanical interfaces consist of all mechanical contacts between the product and its 
direct surroundings which are of no relevance to the determined function of the product 
(such as protection pads). 
Definition of the interface flow: The listed interface specifications that flows through a 
cross-section per time unit. 

19 



Technology 
Technology consists of all manufacturing processes that are mandatory in order to 
acquire a product that meets all previously determined specifications. (for instance 
moulding, welding). Transporting is a process, but it is not necessary for the product to 
get its final shape. 
Definition of the technology flow: The listed process technologies specifications that 
flows through a cross-section per time unit. 

Liabilities 
Liabilities are all characteristics that result from the product development or sales, but 
that cannot be put in a one-to-one relationship with the product. To clarify this: If a 
product has a certain reliability (for instance no failures the first ten years), one cannot 
say that it must be a mixer, an amplifier, etc. On the other hand, if a list of interfaces is 
given, it will be clear to which specific product they belong. 
Definition of the liabilities flow: The list of factors that influence the liabilities, that flows 
through a cross-section per time unit. 

An other flow that has not been mentioned earlier is the one that contains the costs. 
Costs is a very frequent returning aspect within the organisation of Philips. Yet, due to 
the fact that it is a very sensitive matter it is not part of the scope of this report. 
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4 The Thought of System Thinking 

4.1 Introduction 
The most dangerous, hideously and misused piece of technology has to be the electronic 
spreadsheet. Every day tribes of managers boot up their spreadsheetsprograms twiddle a 
few numbers and believe that they are forecasting the future. In fact the number
crunching with spreadsheets is like computationally pumping iron: You bulk up on data 
but nothing is done for your conceptual quickness or flexibility. Working like this method 
gives managers a comforting feeling, if they get the right spreadsheet, the formula and 
the complexity is gone. Of course this isn't the case in the real world. There for it is of 
great importance not to denial the risk and uncertainty, because by the act of denial the 
risk and uncertainty is being increased. You need techniques to explore and vivisect risk. 
One way to do so is by system thinking. System thinking is a tool which enables to map 
complex situations nearly without leaving relevant aspect out of it. 
The essence of system thinking is used to make the real time model and there for 
discussed here. 

4.2 A better way to think: System Thinking! 
Most of the people and organisations who exits in this complex and rapid changing world 
have develop a certain way of thinking which will, at least that is what they think, enable 
them to understand what is going on in their environment. They have developed this 
since their first step in school, college, university or in society. This way of thinking 
implies: 

I . Thinking statically rather than dynamically; 
2. Assigning responsibility for performance to factors beyond their power to influence; 
3. Thinking correlationally rather than operationally. 

We will take a closer look at these habits as we examine the essence system thinking. 

4.3 Thinking statically 
To understand what is meant by thinking statically an example will be given. 
If one is asked why an certain organisation has a low performance, most of the people 
who are asked will give a list of/actors. This can be for instance: poor management, bad 
human resources, competition, the economy, lack of vision, lack of alignment, poor 
communication, late products, inconsistent strategy and lack of co-ordination and 
teamwork. People are comfortable thinking in terms of factors, it is so deeply engrained 
that most people don't even realise that there could be an other way of thinking. The 
base of this factor thinking may lie in the early stage of education: pupils and even 
students are often asked to give a list of factors rather than discussin&.. a problem within 
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it's problem context and it's relations between the factors and the problem. The list of 
factors that was given as an answer could be seen as "the mental model" of reality by the 
people who think in this way. Now if we take a closer look at this mental model, the list 
of factors, it will look like the picture given by figure 4. 1. It can be seen that a straight 
arrow is running from each factor (the cause) to the thing being caused, the effect (i.e. 
floundering) . 

Poor management 

Inability to attract 
& retain good people 

~ 
=~~ -•-ng 
Poor communication / / 

Laci< of coordination/ 
teamwork 

Figure 4.1: The List of facton 

Now take a closer look at the picture above. If we look at the arrow "poor 
management" , this arrows implies that there is only a one way relation between poor 
management and floundering: poor management is responsible for floundering. But this 
is only half the truth. When an organisation starts to flounder it will become more 
difficult for the managers to perform well due to bad working conditions. So there is an 
mutual relation between poor management and floundering. An equal relationship exits 
between human resources and floundering, during the floundering process the employees 
start looking for other jobs. Due to this, the level of knowledge and expertise within the 
organisation will drop and the floundering process will increase. The same mutual 
relationship exits for the other factors and the effect (floundering). Knowing that reality 
is not as simple as the figure 4.2 implies, the next figure gives a better picture of how it 
should be. 

Figure 4.2: Start of the relations 
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This figures shows the mutual relationship between the factors and the effect. The 
relationships of the different aspects are ongoing, there isn't a difference between factors 
and effect, they are simply the same. One aspect has a certain influence (positive or 
negative) to the other. At his tum this aspect has also influence on the other (positive or 
negative). This influencing of each other will keep going on in a certain speed of time. So 
at this point the static thinking of factor thinking has turned into dynamic thinking. 
But this isn't enough. The figures shows the relationships of the six variables with 
floundering. Yet, there are more relation within this figure. The six variables can 
influence each other. For example, if an organisation has poor management it will be 
more difficult to retaining good people. And less competent people it is harder to manage 
well. Bad management will make it harder to hold up the competition, and hard 
competition will make right management more difficult. If these relationship are put in 
figure 4.3, the following figure will originate from it. 

Figure 4.3: The Web 

This figure consists of a web of relationships. In such a situation it makes little sense to 
think in terms of a most important factor, a second most important factor, and so on (this 
is often done in factor thinking). In webs like this, dominance relationships shift over 
time. First one set of reciprocal relationships plays a lead role in determining the 
dynamics. Then an other set dominates. So the order of importance shifts from being 
statically determined to being a dynamically determined. 

4.4 Is it possible to influence the factors? 

The second habit of thought associated with factor thinking concerns the locus of 
responsibility for performance. Factor thinking tends to imply that the systems 
performance is driven by the external forces which can not be controlled. In the view of 
system thinking this kind of thinking is incorrect. Within system thinking the performance 
of the system lies within the system itself So in contrast what factor thinking does, 
looking outside the system for factors which influences the system and try to predict the 
future values of these factors. System thinking does the opposite: How can the system be 
made less vulnerable to outside factors over which there is little or no control ? The 
question here is: how can we re-engineer the system to make it more robust against 
external influences ? 
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4.5 Thinking correlationally rather than operationally 

Correlational thinking restricts itself to a list of factors that influences a certain result. In 
the example given of the floundering organisation it was the list of factors that cause 
floundering. But how exactly do these factors cause the floundering of the organisation ? 
This question can not be answered by factor thinking, this question goes beyond factor 
thinking. The right answer to the question of how does the floundering process really 
proceeds can be found in system thinking. First of all system thinking requires a clear 
definition what is meant by floundering. Does it mean increase in turnover? Or sales 
growth below last year's? After a definition is found for floundering the kind of 
relationships (positive or negative) with floundering should be determined. By doing this 
it will become obvious which factors are relevant and which are not. Finally it should be 
determined which relationship are responding very fast and which slow, also in what 
magnitude does a minor increasement of a certain factor results in change. By following 
these steps the relationships are being made operational instead of being co"ectional. 

4.6 Why System Thinking 
As can be seen from the example of the floundering organisation it is very hard to 
understand reality if one is still thinking in "straight lines" or "factor thinking". Reality is 
much too complex with different kinds of relations that are interweaved with each other. 
If the target of the organisation is to alter the current situation, firstly she must 
understand how the organisation is working. System Thinking can be of great help in 
order to describe the organisation because it describes certain effects that are almost 
always happening within organisations. The main effects are delays and feedback loops. 
Delays are an obvious phenomenon and yet not very easy to handle. Take for example an 
huge oil-tanker. If entering an harbour it takes great steering ability of the captain in 
order to keep the tanker under control. Due to the enormous weight it takes time before 
the tanker is reacting to the rudder. So, the effect of an alteration in the angle of the 
rudder, will be executed in an much later stadium. Therefor it very hard for the captain to 
maintain a steady course, or even harder to make a controlled manoeuvre in order to tie 
up the tanker in the harbour. An even more complex situation might exist in an 
organisation. Here certain changes in the organisation ( structure, procedures or new 
machines) might cause events in an latter stage for which there is no direct explanation, 
the time span between the change and effect was to big to relate them. In the worst case 
there is nothing done to cancel the first action that was the cause of the unwanted effect 
and at the same time somebody ( or something) is pushing on the wrong button. Trying to 
make things better. This makes the situation even worse! 
Feedback loops are responsible for, two or more, events that amplify each other. An 
simple example out of the ordinary life will clarify this. Take a sunny afternoon in July in 
the middle of a city. There are two terraces and both have the same amount of chairs, 
sun light and the same beer price. If there are on one terrace, for no particulair reason, 
more people than on the other it is very likely to notice that on one terrace (the one that 
has more customers) the number of people will increase and at the same time the other 
terrace decrease their clients. The terrace with initial more clients will get more and more 
clients and the other will lose more and more. Both are trapped in some kind of spiral, 
one is going up and the other is going down and somewhere there is a limit. In 
organisations this can often be noticed in the behavior of empl~yees. Within the 
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organisation there is some kind of culture. This can be that there is no adequat control on 
working-times, not from management or as social control from other employees. This 
situation can easily get out of hand, by taking the behaviour of less motivated employees 
as an exuse to leave work also earlier. The less motivated employees thing that they can 
go even more earlier towards home as previous and will eventualy do this. The effect is 
an downwards spiral with somewhere a limit. 
As can be concluded from the examples in this section it isn't always so easy to 
understand or to descripe certain events. System Thinking can be of great help to 
understand not-linear relations. In order to get a usefull description of an organisation 
System Thinking is an appropiate method to do this. 

25 



5 Gathering Information 

5.1 Introduction 
In this section the gathering of the information, about how the material co-flow is 
managed within the PCP, is discussed. Further is discussed what the goal of the 
information is (for what is it needed), in what way is it retrieved and what is the value of 
the gathered information. 

5.2 What information is needed 
In order to build a real time model you have to have certain information. The model 
should represent the material co-flow within the PCP. This co-flow streams through the 
organisation and is in some way influenced by it. The quest for information should be 
aimed at those parties that have some contribution in influencing the material co-flow. 

5.3 The level of aggregation 
The main goal of this graduation assignment is to built a real time model of the material 
co-flow within the PCP. This model must have a certain value, it gives information of 
how the organisation is working in reality. In order to make the model, data of how the 
organisation is influencing the material co-flow is needed. A relevant question that comes 
up is: on what level of the organisation should the data be retrieved? 
If the chosen aggregation level on which the model will be made is too high, the model 
will not give enough information, it is too general. Is the aggregation level too low, there 
will be a complex model giving too much information that can not be interpreted well. In 
this case you are modelling the reality too "well", resulting in a complex model of a 
complex situation which again has no value. In order to get more insight in this matter an 
experiment was carried out. 

5.3.1 The party- experiment 
To get more familiar with the problem of choosing the right aggregation level on which 
the real time model should be made, an experiment was initialised. 
The problem context for this experiment is that there is no idea what a suitable 
aggregation level for the real time model could be. As a result of this the research 
question is:" what is a possible suitable level of modelling the material co-flow?". The 
research target is to get more experience and knowledge of modelling on different 
aggregation levels. The research mission for this experiment is to get an acceptable 
model of the fictional situation. 
For practical reasons the model for this experiment should be made of a situation that is 

26 



familiar with the researcher. Due to the fact that this is a graduation assignment of a 
student the most obvious choice was made: make a model of a typical student-party. 
For more details of the experiment and the made models I refer to appendix 2. 

After the experiment was completed a few points became clear: 
Start modelling at a relative high aggregation level in order to avoid drowning 
into details; 
It is easier to add extra detail (step down to a lower aggravation level) in an 
later stage than firstly make a detailed model and afterwards cut away the 
redundant details. 

5.3.2. The chosen aggregation level 
Form the experience and knowledge, gained from the above mentioned experiment, a 
selection of the first to use aggregation level was made. This level corresponds with the 
different departments within BG-TV or department working in close relation with BG
TV. The number of departments is not so high that one could expected that the model 
would became opaque, yet it could give already relevant information concerning the 
material co-flow. 

5.4 How to obtain information 
The purpose of the mission is to create a real time model of the PCP with regard to the 
material co-flow. In order to be able to make a model one has to have information of 
how the influencing of the material co-flow actually done. The information should be 
gathered from the people who are involved in making decisions concerning material and 
components choice and as a result influencing the material co-flow. 
So, mostly of the needed information for making a real time model should be obtained 
from different departments. In order to obtain the required information, needed to build 
the model, there are several ways to obtain information: 

Use of existing information; 
obtain information by observing; 
obtain information by interviewing. 

The use of existing information could be very useful. It has the advantage that it is not 
very time consuming, so quick results can be achieved. 
But the use of already existing information does have it's disadvantages. The information 
could be out dated, in case of making a real time model it is not wisely to use out dated 
information. So a check if the information isn't out dated is necessary. 
An other disadvantages is that the information is not always completely useful because it 
is related to different subjects. So one has to be alert not to use the information 
carelessly, it might not be valid. In spite of these disadvantages the already existing 
information may not be completely useful, it can give good input for the research, new 
suggestions may come up. 
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One method of retrieving information is observation. It is possible to observe how 
certain events are done within the organisation. Therefor one needs to be very closely 
integrated within the organisation. An other restriction is that the behaviour or events 
that one wants to study should happen frequently, or with a given certainty in time (one 
needs to know when to be their for the observation). Observation can take place with 
notice of the people that are functioning within the organisation or without their notice. 
The risk of observation with the notice of the people is that the people might not behave 
in the same way as they usually do. The fact that they know that they are monitored, 
might have impact on the way they behave. 

If no, or no adequate, information is available one could obtain the needed information 
by interviewing. Basically there are two methods of interviewing: in writing or orally. 
Further, the structure of the interview by vary from structured to unstructured. In the 
structured way there is, before the interview takes place, a list of questions made that 
will be asked, these questions are ordered in a structured way relating to one other. This 
is not the case with unstructured interviews, here the questions are made during the 
interview depending of the subjects that pass the attention during the interview. 

5.4.1 The method of obtaining information 
For this graduation study there has been made use of the following methods: 

the presence of already existing information; 
interviewing. 

Observation is not likely to use due to the following reasons: 
certain events that needs to be investigated doesn't occur very frequently; 
it is a relative slow method, very time consuming. Given the limited amount of 
time for the investigation observation is not suitable; 
a student is too short within the organisation to be well integrated. 

The use of existing information came from previous projects or from reports within the 
organisation (ISO-9000, PCP studies, graduation reports). When using already existing 
information checking the validity ( does the information has overlaps with the investigated 
subject) and is the information still representative for what is going on in the organisation 
(is it not out dated) is essential. 
Further there is a risk that what is on paper, like procedures does not always reflect the 
reality how it is actually done in the organisation, there is likely to be a gap between the 
written procedures and reality. 

When there was not existing information this had to be retrieved by interviewing people 
involving the influencing of the material co-flow. The type of interviewing was mostly 
oral in a semi-structured way, in some cases information was requested by using written 
interviews with open questions ( due to lack of time or geographical distance) This semi
structured way was done to give enough space for the interviewed person to expose as 
much as possible information in relation the topic within a certain range. 
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6 The Real Time Model 

6.1 Introduction 
In this chapter the choice of the software-tool 'ithink' is clarified. Also the language of 
ithink is being discussed. Further the real time model will be presented. The model will 
be explained in a more functional way. 

6.2 Why 'ithink'! 
In order to make a real time model a tool was needed to support the making of the 
model. Because there was the need by Philips for actual simulation with the model , in 
order to see the dynamic relations, a software tool was necessary instead of a word or 
symbol based mapping tool (this has certain limits for simulation). Several software 
packages are capable of business simulation (for an overview of this see appendix 3. The 
question is: which one is capable of doing the job right (i.e. supporting the making of a 
real time model)? 
Due to the fact that there had been some experience with a software tool that was 
capable of real time simulation there was already a possible candidate for a software tool. 
As a result of earlier positive experience with the software tool 'ithink' within Philips, the 
given advice by an expert on modelling organisational behaviour, the fact that 'ithink' 
support System Thinking and the review of appendix 3, 'ithink' was selected as the tool 
for making the real time model. 

6.2.1. The 'ithink' language 
The 'ithink' language is built around a progression of structures. At the lowest level are 
stocks and flows, the primary building blocks of structure. By combining various 
combinations of stocks and flows, infrastructures are created. The next step is to add 
feedback loops, these relate stock to flows in various ways. Building up a model in this 
way an interesting dynamic behaviour can be achieved. 
In order to get a better understanding of the real time model the basic buildings blocks of 
'ithink' will be clarified. 

Stocks 
Stocks can simply be represented as reservoirs take accumulate "things". These things 
may be anything; the money on an bank-account, the knowledge in a mind or the water 
in a bath tube. At any point in time (real time!) the amount of accumulation represents 
the status of the model. 

Stock 

□ 
figure 6.1: The schematic symbol of an stock 
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Conveyors 
Conveyors can be seen as a special stock. A conveyor differs in two key aspects. First, a 
conveyor has control over the inflows and outflows. It can regulate the transit time, 
which represents how long a given batch of substance stays within the conveyor. Second, 
the different batches of materials remain segmented within a conveyor. The substance 
that flows in during a given time period is not mixed with substances that has flowed in 
previously. Note that what goes into a conveyor will eventually, depending on the transit 
time, exit the conveyor. So what goes in, must go out! 

Conveyor 

mm 
Figure 6.2: The schematic symbol of a conveyon. 

Flows 
The accumulation of the stock must have some origin. The stocks and conveyors get 
their supply from flows. These are pipes with regulators connected to them. These 
regulators can influence the debiet of the pipes. All stocks or conveyors must be 
connected to at least one flow. The essential thing of flows is that one must keep in mind 
what the exact content of the flow is. Otherwise one would make serious modelling 
mistakes, resulting in a wrong model. 
At the beginning and the end of the flow there are cloulds. For the model it is not 
important were the origin of the flow is, and where it ends. 

Flow 

Figure 6.3. The schematic symbol of a flow. 
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Converten 
They contain numerical values to influence the regulators on the flows. They can also be 
used for score-keeping variables, like costs or time. The value for a converter is re
calculated from scratch in each round the calculations are performed. Converters thus 
have no memory. 

Converter 

0 
Figure 6.4: The schematic symbol of a converter. 

Connecton 
The final building block is the connector. Like the names already says, it connects. It is 
capable of connecting stock to converters, stock to flow regulators, among flow 
regulators and converters to other converters. To distinguish connectors from flows, it's 
useful to think of connectors as a carrier of information, and flows as carriers of physical 
assets. 

Connector 

Figure 6.5: The schematic symbol of a connector 

The above mentioned building blocks are the essence of the 'ithink' language. With the 
use of these building blocks one is capable of mapping the most complex situations. 
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6.3 The Real Time Model 
In this section the real time model will be presented. This model is a simplification of the 
events that influence the material co-flow within BG-TV. The simplification is based on 
the chosen aggregation level that was discussed in section 5.3.2. 

Due to the fact that the model, despite of its intended simplicity, is too big to be fitted on 
one page, the model is spread out on several pages. The pages can be found 
in appendix 4. 

The structure of the model is actually quit simple. There has been made a subdivision in 
the material/components that are used to construct a TV-set. This resulted in three 
categories of materials/components: electrical, mechanical and electro-mechanical 
category. A simplified list of the subdivision is given by table 6. 1. 

Table 6.1: The subdivision of materials and components 

Commodities: 
fuses, transistors, 
resistors, smd etc. 
IntetZrated Circuits 

Printed Circuit Boards 
Wire Wounded Components 
Cathode Ray Tubes 
Loudspeakers 

All sort of plastics 
Laquer 
Switches 

Now for each category the relevant departments and people are interviewed (see chapter 
five) . With the help of this information the model was build. 

6.3.1 Explanation of the departments 
In this section departments, that are fulfilling functions which are relevant for this model, 
are being clarified. Their main tasks are discussed as well as there relevance for the 
Philips organisation. 

CIRG: 
The main task of CIRG is to assure that suppliers are capable of fulfilling their 
obligations according to the agreement that is part of the contract that is to be signed in 
the near future. To be sure about this they audit the production process of the supplier. 
The aspects on which the audit is directed are related to the following subjects: 

Is the supplier familiar with the production of a certain type of component, does 
he has the competences in house; 
Is the production process of the supplier robust against any disturbances; 
Is the production process capable of producing the necessary quality ( defects 
PPM); 
Functional testing of samples. 
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When a request for releasing a certain component is received from developers, first is 
checked whether this component can be ordered by more than one suppliers. It happens 
that developers give preferences to certain suppliers. This must be avoided because this 
limits the range of possible suppliers and as a result of that the possibility of getting the 
best agreement of delivery. 
If the possible supplier( s) of certain components are known by CIRG and have, 
according to the database the necessary know-how and production means in house, then 
there will be no audit done by CIRG. It is assumed by the CIRG that components with 
great similarity with new components can be produced by the same supplier as the older 
components. If there is any doubt about the level of know-how or the abilities of the 
production means of the supplier, there will be an audit as described above. 
In contrast to earlier days the responsibility of delivering the orders with the right 
specifications and quality are more shifted towards the supplier, instead of time and cost 
consuming snap checks in the factories. 
In both situations, whether there has been an audit or not, there will be asked for samples 
of the components in an early stage, that might be bought in the near future. These 
samples can then be tested on their functionality. 
The components are released by CIRG if the supplier passes the audit (in practise or on 
paper, based on historical experience with the supplier) and if the samples are functioning 
as agreed in the given specifications by the supplier. 

Environmental Competence Centre 
Why environmental activities? Environmental awareness is growing in society. 
Consumers expect, more than earlier days, that quality products like Philips' are 
designed, produced and packed in an environmentally friendly way. In order to ensure 
this they push through consumer organisations, action groups and politics for tighter 
laws and regulations on the environment. Professional customers ask for environmental 
clauses ( take back at end of life, liability) in purchasing contracts and will ask for 
environmental certification. Environmental auditing will be part of their quality audit. 
Both for consumer products as well as for professional products, product tests focus 
more and more on environmental aspects. In November 1993, the Stiftung Warentest 
(Germany) and the Consumentenbond (the Netherlands) published their latest tests on 
consumer TVs. In a separate environmental paragraph following items were addressed: 
total weight of product (future waste!), presence of heavy metals ( cadmium, mercury), 
presence of halogenated flame-retardant additives in plastics and PCBS, design for 
disassembly, recyclability and packaging aspects. 
It is expected that in future similar tests will be done for many more products of the 
Consumer Electronics range in many countries. Moreover the criteria will be tightened. 
While this is happening "green marketing" is getting more and more publicity. 
Environmental friendly performance will probably lead to a competitive edge in the 
market. This can give rise to higher sales or prevent loss of sales. 
An other aspect of environmental care is that the knife cuts both ways. Future cost 
because of environmental laws and regulations (take back obligation, waste disposal) will 
be considerable. Estimates go up to hundreds of millions US dollars a year for CE on a 
global basis (half of these costs for Europe). Substantial reduction of these costs, which 
have to be passed on to the customer, can be achieved by an appropriate environmental 
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policy by Philips. 
The Environmental Competence Centre is the guard of the material co-flow to prevent 
that any materials are used, that are violating the legislation and the Philips 
Environmental Policy. Each component or material carries an Environmental Index. This 
index can vary from: this component/material can be used without any problems, or it is 
not precisely right but at the moment there is no substitute for this component/material 
or it is completely blocked due to the fact that it contains forbidden chemicals (Cadmium 
or flame-retardant). 
The Environmental Competence Centre gets his information, of the used materials within 
product that are about to be ordered, from the supplier it self They are asked to give 
information of the materials that are used and in what amount they are present in the 
products that might be ordered by Philips. This information will be studied by the ECC 
and will give an Environmental Index regarding the component/material. 
A component/material is approved by the ECC if it is not blocked. So, the materials that 
are allowed to be used but that are considered not to be very good for the environment 
can and will be used by the simple fact that there is no alternative 

C3E 
This department is mainly concerned with materials that are used by the mechanical 
developers. The materials (most of them are plastics) are often used for making 
cabinets/backcovers for TV-sets, brackets to hold Printed Circuit Boards (PCB) in an 
certain position or to finish the cabinet with some lacquer. The applications here 
described are representative for TV's, but these materials are also applyable for other 
products produced by C.E. In order to harmonise and reduce the diversity of the use of 
different materials ordered by different suppliers, the C3E team made a list of materials 
that are suitable for a variety of applications for all the different Business Groups. The 
materials of this list can be retrieved by suppliers that are known and preferred by 
Purchase. The ECC has also checked this list of materials and approved it. The 
advantage of this list with materials that are already released (by Purchase and ECC) is 
that the developer doesn't have to bother with problems of releasing the material, which 
takes time and costs money. Also the application of the material has been tested, so there 
is no risk of choosing the wrong material for an application. At the end the developer is 
held responsible for the choice of material for his application. 
An other aspect is costs. As a result of combined orders by the different divisions 
Purchase has a better negotiation position and can demand better price and delivery 
conditions then when the single divisions order separately. 
Summarised, C3E reduce the diversity of the materials that are in use for different 
applications by approving only materials that are suitable for the different applications 
among the divisions. By doing this costs, risks and lead-times are reduced. 



Purchase 
As mentioned earlier, costs are very important within Philips, one can say that Philips is a 
cost driven organisation. As a result of this Purchase is playing a key role in approving 
materials/ components. 
For purchase their is generally one main aspect that is important and that is the 
performance of the supplier. This can be tested by vendor-rating. Vendor-rating is build 
out of three main aspects: 

pnce; 
quality; 
delivery performance. 

The aspect price is monitored in time and compared with other suppliers in the same 
branch. One doesn't want to buy too expensive in comprising with other suppliers. 
The materials/components that are delivered is judged on their quality. And delivery 
performance is influenced by delivering on time and the requested amount. 
The supplier must be a reliable partner because in a market were competition is hard one 
can not afford producing with low quality of materials/components resulting in high 
scrap factor and increasing the costs. If the factory can not produce because there is a 
out of stock situation due to an unreliable supplier this will also increase costs 
dramatically. By simple choosing the supplier with the lowest prices, this may often 
result in high costs in an later stage of production or claims of customer. 
An other aspect that is important for Purchase is reducing the risks of becoming too 
dependent of one supplier. If one orders only with one supplier and this supplier will get 
out of business by an accident (for instance fire) or is going bankrupt, the production has 
become in an very dangerous situation. By spreading the orders or keeping a side-step 
open risk can be reduced. 

6.4 The relationship with the other co-flows 
As mentioned earlier in section 3. 5 .1. the PCP is described with the help of co-flows. It 
is likely that the different co-flows are related with each other. This relation can be made 
visual by the model. The connection with the different co-flows can be made by the 
knowledge-bases. 
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Figure 6.5: The relation with other co-flows 
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The architecture- and the material co-flow can be related with each other. Although the 
architecture co-flow is not finished yet, one relation is discovered. This relations is as 
followed: 

the size of the cabinet and backcover, defined by architecture, will have effect on 
the size of the Printed Circuit Board's that are to be used. If the cabinet and 
backcover are becoming smaller, the space available for the PCB' s are 
decreasing. As a result of that, the size of the PCB' s to be used might be smaller. 

Other connections between the material co-flow and other co-flows are present. They are 
as followed: 
Technology 
The material/components have to be used in the production process in the factories. This 
production process exists mainly out of machines which make use of the selected 
materials or components. If the machinery park of the factory is to be changed this 
might have effect on the material/components that can be used in the production process 
If a certain new machine can not process some materials or components, other materials 
or components have to be selected, suitable for production. The other way around is also 
possible; if new materials are to be processed, an adaptation of the machines might be 
necessary 

Liabilities 
Here the ECC plays a mayor role. The ECC gives certain materials and components 
environmental indicators which specify what material/component are preferred above 
other material/component. This preferred treatment depends on how environmental 
friendly (i.e. recycablilty or negative environmental load) the material/component are 
when the TV reaches the end of his life cycle. 
Reliabilities are depending on how long a TV is functioning until it is broken. This time is 
depending on the quality of the material/components that are used in the TV. In order to 
make reliable TV the used material/components have to be reliable. This is a task for 
CIR.G to ensure that the material/components answer to the quality demanded by Philips. 

6.5. The value of the Real Time Model 
The initial purpose of this graduation study is to build a real time model. Due to the 
restricted time of this assignment, a working real time model could not be achieved. Yet, 
the achieved progress to accomplish the real time model is not without value despite the 
lake of simulation. The real time model at this stage does tell something about the 
business processes within the material co-flow that must support the PCP. The 
information that can be filtered out of the model is: 
1. The structure of feedback loops; 
2. Potential locations for delaying the lead-time of the PCP; 
3. By what or whom is the material co-flow influenced; 
4. The relationship with other co-flows. 
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If in the near future this model will be provided with data which is steering the material 
co-flow, the consequences of altering the organisation (i.e. other policies, other working 
methodes, firing experienced employees) can be made visual with the help of the model. 
These consequences may be visual in terms of lead-times, altering knowedge-bases or 
increased risks of violating environmental laws by buying not approved materials. In fact 
a simulation-tool is created to follow the consequences of ones behaviour as an 
organisation or department. To make the consequences of certain behavior as clear as 
possible a real time mode is desirable. This way the consequences are made clear as they 
changes over time. This gives more information that only an initial value and later an end 
value of certain parameters that wants to be followed. 

When data has been admitted into the real time model a certain dynamic character is to 
be expected. As said earlier the model of the material co-flow is based on a division of 
three parts ( electronic, mechanical and electro-mechanical). Due to the fact that the 
mechanical part has harmonised their use of materials (by C3E) and that is to be 
expected that only new process technologies are to be applied in order to use less of the 
same materials, the mechanical part will not show very dynamic behaviour. This in 
contrast with the electro and electro-mechanical part. Here every new TV-set will have 
(for some amount) his own new key components. This will result in a more dynamic 
behaviour then the mechanical part. 
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7 Conclusions and recommendations 

7.1 Introduction 

In this chapter the conclusions of this graduation assignment are presented. 
Accompanied by the conclusions recommendations are given. 

7.2 The structure of the feed-back loops within the material co-flow 

Mentioned earlier in section 3.3, the PCP is actually a planning or project which should 
be accomplished by a project team. The communication within project teams might be 
considered quit good because of the short communication lines. But the communication 
out side the team is not like that. As can be seen in the model there is no feedback 
information line from the knowledge bases of the initial designers (the technology 
managers or architects) who are the makers of the concept of a new TV-set, to wards 
the knowledge base of the other designers how work out the concept. In this way there 
is no adequate feedback whether what the initial designers created is actually useful for 
the designer who work out the concept. This situation could be descripted like "over the 
fence engineering": one departments develops a sub-product, throws it over a fence 
towards the next department without the knowledge whether the product is useful for 
the next department. This result often in re-engineering the sub-product to make it useful 
for the application of this current department, resulting in longer lead-times. 

An other line of communication that is not present is the mutual communication among 
the different designers of different disciplines. It is true that there is some 
communication, but this is only during work-shop, other meetings that are held only once 
or twice a year or if there are really, really big problems. There is no structure for 
continuos communication in order to learn from each other, preventing that design 
mistakes happen (such as happen like over the fence engineering). 
Figure 7.1 on page 39, shows how learning from each other (i.e. sharing knowledge from 
each other), can improve the quality of work. 

Conclusion: Due to the lack of a structured feed-back loops a "over 
the fence engineering" situation is created. 
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Quality of Work Eindhoven 

gelling smart Eindhoven 
getting smart Local 

Figure 7.1: Leaming from each other 

7.3 Potential delays 

In order to reduce the lead-time of the PCP, delays as a result of re-designing should be 
avoided. One aspect of re-designing has been mentioned in the previous section: over the 
fence engineering. An other cause of delays might be encountered after testing proto
types. By doing these test serious shortcomings of designs surfaces reality. As a result of 
these short comings there has to be one or more re-design loops, which lengthens the 
lead-time of the PCP. Figure 7.2 gives the graphical display of this situation. The 
activities "waiting for new test" and" to be tested" are causing the time delay. 
An other re-design loop exists in co-makership. In contrast to the former mentioned re
design loop, this re-design loop is calculated. In former days there was lesser co
makershi ps, simply because the production and the market, in which Philips was 
operating, was more production driven. But with increasing complexity and killing 
competition co-makership is more desirable then it was used to be. Co-makership has 
certain advantages above simply contracting out. These advantages are for both parties: 
the supplier is assured of a returning customer (i.e. Philips) and the customer buys the 
product he really wants (in an earlier stage than the competition). For Philips this means 
a few short re-design loops in an early design stage (see appendix 5). This in contrast by 
simple contracting out, were Philips buys at the end of the development stage of the 
supplier, a product that not always satisfies the specifications: resulting in one or more 
longer and more expensive re-design loops. A disadvantage of co-makership is the 
mutual dependence between the supplier and the customer. 
Figure 7.3 shows how co-makership can influence the quality of the design and as a 
result of that the influences the possible delay of the design. 

Conclusion: Test-areas and co-makership are potential delayers within the PCP 
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Waiting For New Test 
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Figure 7.2: Testing prototypes 

specs of concept 

Figure 7.3: Co-makersbip and delay 

7.4 What is influencing the material co-flow 

As mentioned earlier in section 6.2.1 the converters can influence the crane which direct 
the debiet of the flow. So, actually the one that has control over the material co-flow are 
the departments that are symbolised by the converters. They are the one that have the 
ability of steering the material co-flow. As a result of that they also should have the right 
information at the right moment at their disposable. Some key departments that influence 
the material co-flow must poses information relevant for their task. The main 
departments I mention here are: 

The technology manager; 
Product Management 
The Environmental Competence Centre. 
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The technology managers 
The technology managers are responsible for formulating the Road Maps. These maps 
are playing a key role for the question: what kind of technology is used in the future? 
The maps are made with a horizon of approximately four years. For all the key 
components these maps are made. So they play an important role in the capabilities of a 
TV. The technology managers are defining, by making the maps in an early stage, the 
capabilities of a TV. The capabilities of a TV are on their tum very important for the 
customers. So it is important that the technology managers, who make the road maps, 
have market information for the near future at their disposable in order to make a road 
map that anticipates on the future market needs. In this way the right product is launched 
at the right time in the right market window (not too early and not too late, see section 
3.2). 

Conclusion: Today's road maps are more technology driven than market driven. 

Product Management 
Product Management is the internal customer of the product (in this case a TV) within 
Philips. In spite of the fact that in an early stage the product is defined, Product 
Management has the capability of altering certain aspects of the TV if these aspects are 
less satisfying during development. This should be done with respect to the needs of the 
final customer. 

Conclusion: Product Management should keep in mind that the final user is not 
themselves but the customer on the street. His needs are to be fulfilled. 

The Environmental Competence Centre 
During the last years the environment became more and more important. Not just as a 
marketing tool (Green Marketing), but also because it has a legal character. If a product 
contains substances that are forbidden by the law, this product will not be released in that 
country by their government, resulting in enormous costs and a bad image with the 
'green' customers. 
As a result of a relative young ECC, not all currently used materials are checked by the 
ECC. They are still busy to catch up. 

Conclusion: Due to the fact that environmental issues are becoming more and more 
important a responsible task for the relative young ECC has been created. 
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7.5 Recommendations 

► Create an information structure where the architects of the concept of a new TV, are 
informed, about the restrictions of production in the factory, in a more regular way. 

► Create the possibility for designers to learn from the designers of different 
departments, by doing this, "over the fence engineering" will possible decrease due to 
the fact that they will know more about the restrictions and consequences of their 
own designs. 

► In order to avoid re-engineering loops as a result of problems discovered at release
tests, the use of approved materials should be made mandatory. 

► In order to avoid re-engineering loops with products during co-makership, the 
relation with the suppliers should be maintained at a high level. 

► Road Maps should be made with more market information instead of being 
technology driven. 

► The needs of the customer should be kept in mind as much as possible by Product 
Management in order to satisfy the needs as much as possible. 

► The ECC should be alert on early signs of future environmental legislation in order to 
anticipate in an early stage on changing restrictions by law. The ECC should also 
complete the inspection of material/components that have not been checked yet (80% 
are inspected by the ECC already). 
On the suppliers side there should be more pressure on giving information to the ECC 
concerning environmental issues, in order not to delay the complete release of a 
component or material. 

► The current model is a snaps shot of the organisation as it is today. Due to the fact 
that the organisation of Philips is subjected to constant changes, it is essential to keep 
the model up to date. Otherwise wrong conclusions may be drawn . 
The current model might even be of some assistance when there is a re-organisation 
to happen. It might be helpful because different departments with their relationships 
with each other are given in the model, this is information that is valuable for re
organisations. 

► In order to get a better understanding of the material co-flow, data belonging to the 
business processes of this co-flow, should be added. 

► In order to get a complete picture of the business processes that are involved with 
the PCP, the research should be expanded with the other, earlier mentioned, co
flows. 
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Appendix 1 The co-flow 

The big arrow, on the next page, represents the people co-flow. Within the co-flow there 
are different sub-business processes described: the process of becoming an engineer and 
the process of growth of people. 
It is understandable that the amount of babies that are born is related to the status of the 
economy (look for instance the baby-boom in the 60th century). After a few years (time is 
represented by the fact that the stock of babies is a conveyer) the babies become 
teenagers, and later becoming adults. 
A complete other sub-business process is the process of becoming an engineer. The 
amount of new students is depending on the amount of teenagers and the economy ( the 
change of getting a job) and the height of scholarship. During Study Time some students 
quit, the others will get their degree after some time. 
Now if one would take a close look a the content of the flows of the two sub-business 
processes one would notice that these are not exactly the same. One is representing the 
process of people becoming an engineer, the other is the process of people getting old. 
So in order to get a useful definition of this co-flow there has to be made generalisation. 
The content of this co-flow could be defined as: The amount of people per cross-section 
per unit of time. 

,._.._ ............ 

The graphical display of a co-flow. 



Appendix 2 The Experiment 

As mentioned in section 5.3.1 there was no experience in how to chose the right 
aggresation level for the real time model. In order to get more experience and know-how 
in this matter an experiment on modelling on different aggrisation levels was done. 
The key issue one should keep in mind is that a too high aggresation level will give no 
information, the model has no value. Such a model is model 1. 

Visitors 

entering leaving 

arrival rate leaving rate 

Model I 

The model it self is not wrong, it tells the truth~ at a party there are people going in, and 
there are people going out. But that is all the model tells. So, the value of this model is 
limited. 

What would happen if we make a model that will give more information about the people 
how are coming at a party. Roughly there are three categories of visitors: visitors that 
want to dance, visitors that want to drink and visitors that want to socialize ( i.e. meet 
women). Model 2, on the next page, will give more information about the visitors. 

But as one can see, the value of this model is not very high. Although it gives much 
information about the different kinds of visitors, it is not very transparant. Actually this 
models tries to represent reallity too well, and as a result of that it gets to complex (just 
like reality!). But just because of the fact that reality is too complex we trie to get a hold 
on reality by modelling it and leaving out the less relevant aspects of reality. 

A model that approaches the right, usefull aggresation level is the model 3. This model 
gives no information about the different kind of visitors but does give information about 
the quality of the party. 
One can see that model 3 is not very complex and as a result of that it is transparant and 
gives the necessary information. If there is the need for more information it is easy to 
change the model and add more detail. Working the other way around was far more 
harder~ due too the complexity of model 2 one did not know where to leave out aspect 
and where too keep them. 
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Appendix 3 'ithink' 

"The problem is that, in times of rapid change, things will be much harder for the 
organisation whose members lack a full understanding of its operations. It's a matter of 
local versus global optimisation: You may be pushing with all your might, but unless you 
know what direction the organisation should be headed, you could be pushing in the 
wrong direction. Computer-based simulation offers a solution to this problem. 'ithink' is 
a graphical language for describing and simulating systems. Using a small number of 
simple graphical forms, it can unambiguously define any system. At the same time, it has 
the ability to represent subtle and complex mathematical and logical relationships. 
'ithink"s documentation is thick and rich. It not only teaches you how to use the 
software, it provides you with a grounding in systems thinking. This is a revolutionary 
tool, a real breakthrough."-Dr. Joel N. OrrDo You Know How Your Company 
Works?The Computer-Aided Engineer. 

------------------ -----------------------------
"When Director of Re-engineering Dominic Bosque was given the responsibility of fixing 
a money-losing $750 million business, he initially tried analysing the firm with his usual 
tool: a spreadsheet. 'The company's accounts receivables had gone into the toilet, 
department morale was terrible and getting worse. The situation couldn't be modelled in 
rows and columns. The mix of workflow problems, people management, and financial 
projections just didn't lend themselves to a spreadsheet. Bosque found a solution in an 
innovative genre of software programs designed to help you manage better. Bosque who 
works for a nation wide property and casualty insurance firm, used a process-modelling 
and simulation program called 'ithink', from High Performance Systems Inc., in 
Hanover, N.H. He built a series of Lego-like objects reflecting the existing processes and 
morale conditions and the factors that change them. 'What I found was a classic pig-in
the-python problem, Bosque says. Everything we'd tried to do before just pushed the 
bottleneck down to a later step in the cycle. And the reason morale was so poor was that 
management had tried to incorporate a team approach in this department, cross-training 
people at the very moment they were falling behind in their original tasks. You couldn't 
contort a spreadsheet to have this system of problems.' 
-Jeffrey Gordon AngusBetter Management Through SoftwareEnterprise Computing 

-------------------------------------------------------
'ithink' version 3.0, like a good word processor, includes everything a systems thinker 
needs to manage the complexity of the modelling process. 'ithink''s award-winning 
documentation is excellent. It not only provides well-written documentation for actually 
using the software, but also includes books that relate 'ithink' to systems thinking and 
business process re-engineering. A final book shows generic 'ithink' modeling structures 
that can be used to build your own models." 
-W. Brian Kreutzer'ithink' Model "Processor"The Systems Thinker 

---------------------------------------------------------------------
'ithink' is one of the more powerful simulation packages reviewed. 'ithink' has by far the 
best tutorials and documentation, as well as a large number of building blocks." 
-Jay TyoSimulation Modeling T oolslnformation Week 



Simulation Modeling Tools 
By Jay Tyo 
Issue date: July 10, 1995 
If we add more line workers, will that resolve the bottleneck in our factory? Where 
should we invest our money, given the current predictions for future interest rates? How 
can we redesign our business processes to maximize profit and minimize cost? These are 
just some of the questions that simulation modeling tools can help answer. Simulation 
modeling can be used to predict how proposed changes will affect a business process, or 
to test the design of a new business process before a company embarks on an expensive 
development project. And because the modeling is done on a computer, a company does 
not need to use its employees and customers as guinea pigs. Once an optimum design has 
been found, it can be implemented for a fresh and receptive audience, instead of having a 
factory come to a screeching halt because managers experimented without knowing the 
consequences. 
Because simulation modeling forces the modeler to analyze the dynamics of a process, it 
also can lead to a greater understanding of that process. The insights gained will help the 
modeler redesign the process to better meet business goals. 
This week, Information Week's OpenLabs looks at four packages that bring simulation 
modeling to both technical and nontechnical users: 
1. Process Charter version 1.0 .2 from Scitor Corp. in Menlo Park, Calif 
2. PowerSim version 2.01 from Modell Data AS in Bergen, Norway 
3. 'ithink' version 3.0.61 from High Performance Systems Inc. in Hanover, N.H 
4. Extend+BPR version 3.1 from Imagine That! Inc. in San Jose, Calif 

A Sample Model 
To understand how these tools work, let's consider a service-center scenario such as you 
might find in a bank, customer-support help line, or car repair shop. The manager's goal 
is to reduce costs by minimizing the number of agents--bank tellers, telephone operators, 
or car mechanics while keeping customer wait time as brief as possible. 
To achieve this goal, we11 need several pieces of information from our model: how many 
agents we should have, how many customers will have to wait in line, and how long the 
customers will have to wait. 
Modeling a process consists of using a tool's modeling framework to construct a diagram 
of the system through which the inputs will flow, as shown in the figure above. In the 
service-center scenario, the inputs are the number of customers arriving at the service 
center, the frequency with which they arrive, the number of agents, and the time it takes 
an agent to serve a customer. The customer-arrival rate is entered into the start block, 
and the number of agents and their service time are added to the agent block. As the 
model runs, the customers pass through the blocks at the specified service rate. 
When the simulation is completed, the modeler can determine how many customers 
entered the system, how long they were in the system--particularly, how long they waited 
in line--and whether any customers remain to be served. The modeler then compares this 
with the business' goals and constraints, and iteratively changes the inputs--for example, 
increases the number of agents--and reruns the model until the results are satisfactory. 



Static And Dynamic 
There are two types of simulation modeling: static and dynamic. Static models are 
systems of equations that are solved once. Dynamic models add a time dimension. 
Mathematical computations tied to processes are performed at time intervals, allowing 
the modeler to study a system as it evolves over time. Since most business processes 
have a time dimension, I will deal in this article only with dynamic simulation. 
Within dynamic simulation there are two types of modeling methods: continuous and 
discrete event. In continuous models, time passes linearly and the processes vary directly 
with time. 
Examples of continuous-system situations include pollution from a factory and the flow 
of fluid in a pipe. Discrete-event models deal with events and specific time intervals. 
Examples of discrete events include computer-performance evaluation and inventory 
dispatch systems. 
In discrete-event models, the occurrence of an event drives the model, whereas in 
continuous models, the passing of time 
drives the model. 
The service-center example above is a dynamic, discrete-event model--over time, 
customers flow into the process, wait in line, are served, and then leave. The event that 
drives the model is the arrival of a customer. 

The Tests 
I tested the four products under Windows on both a 486/33 laptop with 4 Mbytes of 
RAM and a 486/33 desktop with 16 Mbytes of RAM. Although each tool was usable 
with the laptop, needless to say they sprang to life with the more powerful desktop. 
To test these products, I built our hypothetical service-center model with each of the 
products. I looked at each tool's ease of setting up and running the model, number of 
prebuilt components, choice of output formats, and documentation. I also tested the 
authoring features, which allow a more technical person to set up a model with special 
input controls so that a less-technical user can modify and run the model. 
The four products differ most strikingly in their modeling style or framework. Process 
Charter is a capable flow-charting package with simulation capability added. Powersim 
and 'ithink' use the Systems Dynamics notation espoused by MIT's Jay Forrester in 
1961. Finally, Extend uses a building-block type of system. All products, except Process 
Charter, provide good support for sensitivity analysis--that is, running the model several 
times with different input so the modeler can analyze the results from different runs. 

Process Charter 
Process Charter is really what Scitor calls it--"the flow-charter with brains." Since many 
people are familiar with the basics of flow-charting, creating the basic model is easy. It's 
akin to creating a flow chart of any activity or process. 
But Process Charter should not be confused with the other, true simulation tools in this 
review. Though it is a fine package for doing discrete-event simulations, especially where 
cost analysis is involved, Process Charter comes up short in continuous simulations, 
output graphs, and the sheer breadth of power the other packages provide. 
Scitor includes an array of block types, line styles, and text types to format the model 
diagram. Add formatting options such as titles, shadowing, color, thickness, and toolbars 
containing a plethora of buttons, and Process Charter looks like any other Windows 
flow-charting tool. 



But that's where the similarity ends. Each of the blocks, called Activities, has attributes 
specifically designed for simulation. The first, or starter, block controls the flow of items 
through the system, giving a strong indication of Process Charter's discrete-event 
orientation. But because Process Charter models move through time at a fixed rate, the 
product can be tricked into doing continuous simulations as well. 
After building a flow chart that describes the physical layout of the model, the modeler 
uses the Resource spreadsheet to define the resources used in the model. For example, in 
the service-center simulation, I defined three queues and an operator resource for each. 
For each resource, I defined its type, such as labor or material; whether the resource was 
consumable or reusable; its cost; and its quantity. The cost attribute makes Process 
Charter a good choice for cost studies. The quantity attribute makes it possible to 
manually increase the number of operators and do sensitivity analysis, one run at a time. 
Process Charter, having no user input controls, does not provide support for Authoring. 
Process Charter provides a consistent notebook metaphor for assigning resources to 
activities. Connections between activities are also shown in the notebook. The modeler 
can even set attributes for each connection. 
When the simulation is run, the resources pass through the activities in colorful 
animation, allowing the modeler to perform some initial analysis of the process. 
To view the output of the simulation, the modeler can use either the summary page of 
the activity notebook to see summary results, or one of the five included spreadsheets. 
Output values that modelers wish to see can be placed on the Key Values spreadsheet, 
where they can be viewed collectively and conveniently. 
Process Charter also provides 13 predefined bar graphs for viewing specific information 
about the simulation. Unfortunately, the user is not allowed to build customized graphs; 
use different graph styles, such as line, scatter, or pie; or select other data to be graphed. 

PowerSim 
Powersim's large function library, array-handling capabilities, and workgroup support 
make it a powerful modeler for continuous systems. But Powersim begins to falter with 
discrete-event systems. For those who model mostly continuous systems and are willing 
to learn the Systems Dynamics notation, Powersim is an excellent tool. Powersim's 
implementation of Systems Dynamics is based on several constructs. The first construct, 
a level, accumulates items such as money, pollution, inventory, etc. The second construct 
is the flow, which brings items into and out of levels. Auxiliaries--similar to formula cells 
in spreadsheets--and constants modify the flow. Powersim uses links to tie the model 
constructs together. 
To build a model in Powersim, the modeler simply places the blocks on the model, then 
defines the variables that make up the mathematical underpinnings for each block. The 
Define Variable dialog aids in defining the block by displaying a list of all variables 
available in the current block. The Define Variable dialog also contains an area to 
document the variable, which makes understanding the model easier for users other than 
its creator. 
What sets Powersim apart from its competitors, particularly 'ithink', are its use of arrays 
and the large number of included functions. Arrays, which allow the modeler to work 
with sets of variables, are useful for models with similar structures. For example, for a 
factory with IO paint production lines, each applying a different paint color, the modeler 
can simply draw one production line and assign an array of colors to it. This can greatly 
simplify the look of the model, making it easier to understand. Arrays also are useful in 



models where the levels change state and the modeler wants to track those state changes. 
Powersim includes more than 150 functions that are broken into 16 groups, including 
financial, mathematical, statistical, control, graphics, and historical functions. 

Like the other products, Powersim can run models with animation. Key values, graphs, 
and tables can be displayed directly on the model window, making it easy to view results. 
The Multiuser Game object lets several users run the model concurrently to cooperate 
with or compete against one another. This is particularly useful for testing workgroups. 
Powersim adheres to several Windows standards, including menu styles, toolbars, and 
data exchange with both Microsoft's DOE (Dynamic Data Exchange) and Object Linking 
and Embedding (OLE). 
Through OLE, for example, a modeler can embed a Powersim model in a word
processing document, so the latest changes to the model are automatically reflected in 
the document. 
The product ships with a large number of example models, enabling new users to quickly 
learn how to take advantage of this power. 

'ithink' 
'ithink' is one of the more powerful simulation packages reviewed. Although ' ithink' lags 
behind Powersim 
in continuous modeling, it has better support for discrete-event modeling. Also, 'ithink' 
has by far the best tutorials and documentation, as well as a large number of building 
blocks. 
'ithink' comes in a Basic package and an Authoring package. The Authoring package, 
which is the one I reviewed, lets the modeler add slider bars and other user-input 
controls, and put graphs and pictures directly on the model so users can control the 
modeling and see the output as the model runs. 
Like Powersim, 'ithink' uses System Dynamics notation, which is primarily designed for 
continuous models. The four constructs used in 'ithink' are similar to Powersim's: 
stocks, which are comparable to levels; flows; converters, which are comparable to 
auxiliaries; and connectors, which are comparable to links. 'ithink' adds three special 
stocks that work with discrete-event systems: queues that serve items in a first-in, first
out order; ovens that accumulate a specified number of items before they perform the 
service, which is useful for batch processing; and conveyors, which flow items from 
station to station. 

Levels And Hierarchies 
Models in 'ithink' are made up oflevels and hierarchies. The user builds a high-level 
description of the entire model, using process frames, each of which models one 
subsystem, such as the rocket propellant in a space shuttle. After the high-level frames 
are laid out, the modeler steps down into each of the frames to add the necessary 
constructs for each submodel. Frames can be connected to one another to show 
dependencies between subsystems. For example, if a company incorrectly bills its 
customers, the number of calls to customer service will increase. 
After the model is built using the required levels of hierarchy, the modeler moves into 
"modeling" mode to define the mathematical relationships among the stocks, flows, and 
other constructs. Like Powersim, 'ithink' presents the modeler with valid variables to use 
in defining mathematical relationships. 



'ithink' lets users do sensitivity analysis on the model by running it repeatedly with 
varying inputs. The results of each run are written to a separate line on the output graph. 
For input, the user can set basic statistical distributions or use graphs. An ' ithink' model 
can be animated, with the level of the stocks moving up and down as appropriate. 
' ithink' provides both time series and scatter graphs to view the output of a simulation 
run. To set up a graph or table, all the modeler does is choose which values to use and 
set the usual options. Tables and graphs may be displayed in a separate window or 
placed directly on the model window. Although the output choices in 'ithink' aren't as 
versatile as Extend's, they are more versatile than Powersim's and far more extensive 
than Process Charter's. 
High Performance Systems supplies an introduction to simulation, called "Systems 
Thinking," plus specific information targeted at customers in niche markets. 

Extend 
Extend is a powerful general-purpose package suitable for modeling or reengineering 
almost any process. Extend's block framework is more intuitive than the Systems 
Dynamics notation used by Powersim and 'ithink', though not as familiar as Process 
Charter's flow charts. Excellent continuous and discrete-event modeling combined with a 
range of prebuilt blocks, third-party support, and extensibility make Extend the clear 
power package of the bunch. 
Not a newcomer to this market, Extend was first released in 1987, originally taking 
advantage of the user-friendly Macintosh interface. Extend has since been ported to 
Windows, using Win3 2, and even installs Win3 2 on systems that do not have it. 
Extend comes in four versions: Basic, Extend+BPR (Business Process Reengineering), 
Extend+Manufacturing, and Extend+BPR+Manufacturing. The BPR and Manufacturing 
add-ons supply additional functionality for vertical markets. There is also a third-party 
market for Extend that specializes in other vertical applications; the most popular are for 
NASA, bulk manufacturing, control systems, and BPR. 
In the base package, Extend includes about 90 prebuilt blocks. The most useful are in the 
Discrete-Event, General, and Plotter libraries. The Discrete-Event library provides 
activities, queues, gates, and timers. The Generic library includes random-number and 
data- input generation, file input and output, mathematical, boolean, and financial blocks. 
The Plotter library contains blocks used to graph and tabulate output. 
The other libraries are for special purposes, such as statistics and electronics. Extra 
libraries are included with the BPR and Manufacturing packages. Extend also provides a 
built-in language, Modi, that lets the modeler build custom blocks. 
Choosing a block from the Discrete-Event library automatically makes the model 

discrete; otherwise, the model is continuous. Blocks can have input or output 
connectors, or both, as appropriate. There is no need to use a special line tool, as is 
common in other packages to connect the blocks; the user simply draws a line with the 
mouse from one block's output connector to the next block's input connector. 
If the connection is invalid, Extend will not allow it. To see the values output from a 
block, modelers connect one of that block's output connectors to the plotter block. The 
highly flexible plotter blocks can take multiple inputs and display both graphical and 
tabular output. 
I built the service-center model with Extend using only six blocks, including the 
executive block--required for all discrete-event simulations--and the plotter. Even with 



this simple model, I was able to gather a lot of information, due to the sophistication 
built into each block. I could change almost limitlessly the arrival rate of the calls, the 
agents' service time, and a host of other factors. The model ran quickly, and the plotter 
automatically showed the output. 
Extend allows the modeler to set up sensitivity analysis on many of the variables in the 
simulation and rerun the model with different sets of values for the variables. The output 
is shown live on the plotter, color-coded for each run. This lets the modeler study the 
model under different circumstances to decide quickly with better information. 
Using Extend's authoring features, the modeler can add text, geometrical shapes, and 
control blocks on the model window so users can modify the simulation. Extend's 
notebook metaphor, which is more capable than Process Charter's Key Values 
spreadsheet, can be used to control the simulation and display output. 
Extend's detailed user manual includes a tutorial on building simulation models and 
sample models for a range of situations, These samples can be used as the basis for new 
models, thus making model building even easier. 
Using these products as a crystal ball into the future, managers can efficiently staff the 
factory, pick the best investment, and effectively reengineer their business--all without 
leaving their desks. 



Appendix 4 The Real Time Model 
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Appendix 5 Co-makership 

Illustration of Co-makenhip 
In a situation where there is no co-makership the supplier releases his components at a 
stage when this component went completely through the development stage. At the end 
of the development stage the specification of the product is frozen, there is no possibility 
for custom requests. After the development stage, the customer of the component (i.e. 
Philips) will get a components that he can not alter if there is anything he doesn't like 
about the specifications of the component. Either he accepts this or he can make some 
re-design with his own final product (in this case a TV-set). This results in longer lead
times in the development stage and higher costs. This situation is reflected by figure 5. 1. 

------ PCP of supplier -----+ PCP of Philips -----+ 

XI X2 X3 

PRS AFM CD 

Figur 5.1: Standard situation 

In a situation where co-makership exists, the supplier and the customer work in an earlier 
design stage together. This results in some early re-design loops. The time and costs are 
lower than in a situation as described above. The customer gets also the component he 
actually wants because of early requested specifications of the product. 
This situation is reflected by figure 5.2. 

I. I. 
XI X2 X3 

PRS AFM CD 

Figure 5.2: Co-makersbip 
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1 Introduction 

1.1 Introduction 
This graduate assignment took place at Philips Electronics N. V. This chapter describes 
the organisation in which this graduation assignment took place. The mission, with its 
problem context, of the assignment is discussed and also the structure of this report is 
given. 

1.2 The organisation of Philips N. V. 
The organisational structure of this holding consists of nine Product Divisions. These 
Product Divisions can be split up in Business Groups. Audio, Video and Television are 
the best known of them. The research done for this report took place at one of those 
groups: Television. This product division belongs to Product Division: Sound & Vision. 

The research was initiated by the Business Development department of Advanced 
Development Centre (ADC). The ADC consists of four development laboratories: the 
Advanced Projects Group in the UK, the Broadcasting Laboratory in Eindhoven, the 
Integrated Circuit Laboratory in Eindhoven and the International Technology Centre in 
Belgium. ADC has also a Business Development department that provides constancy and 
launches new products on a small scale. The initiation for this assignment comes from 
Business Development. The structure of the ADC is given by figure 1. 1. 

Figure 1.1: The structure of the ADC 

1.3 The Mission 

Problem context 
The problem which is to be investigated is related to the Product Creation Process (PCP) 
used within the Business Group Television (BG-TV). This PCP is considered as a 
predictable project with fixed milestones. The aim of the project is a successful 
conversion of competencies into new or renewed products and/or services, in this case 



television sets. 
It is an unwanted fact that the planned PCP and the realised PCP differ often in terms of 
lead-time, activities as well as costs. 
Automation, globalisation and competitor strategy cause a considerable increase in 
dynamics of the television market. These dynamics are made clear by the increasing 
number of competitors on the TV market, the number of types that are released, and the 
shorter life cycles of the products. 
In order to remain competitive and to be capable to grow in a market with continuously 
increasing dynamics and global competition, it is necessary to work with an organisation 
that is able to react rapidly to changes. 
Given the highly dynamic market, in which Philips BG-TV is operating, it is remarkable 
that the used PCP description is nearly twenty years old without great changes until 
today. 
Management of the BG-TV is not satisfied with current developments regarding 
costs and lead-times of the PCP and has started a number of activities to change this 
situation. So far these activities did not give satisfying result regarding the PCP. 

As a result of the above described situation a research question, target and mission were 
formulated. 

Research question 
What is an adequate description of the PCP? 

Research target 
An adequate description of the PCP through the description of co-flows that are chosen 
on a suitable aggregation level. 

Research mission 
In order to acquire such a description, the PCP is split up into parallel co-flows. 
1. Check if the chosen split-up of the PCP is a suitable one. 
2. If so, then concentrate on the material co-flow and create a real time model of 

this co-flow. 

It is expected that more than one PCP exist. If so, then compare these with each other. 

1.4 The used approach 

The structure of this graduation assignment is basically the same in the way the research 
was done. Figure 1.2 gives a graphical reproduction of the sequence of how this 
graduation assignment is done. 
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Figure 1.2: The used approach 

First of all a clear definition of the problem-situation was needed. This was done to make 
sure that both sides (i .e. Philips and the graduation student) were talking about the same 
problem. 
The next step was to get more familiar with the subjects involving the mission. Therefor 
a literate study of the PCP was done. Later during this assignment this was extended 
with the essence of system thinking and getting familiar with the software-tool 'ithink' . 
To accomplish the mission it was obvious to use a tool in order to make the real time 
model. During a previous graduation assignment the software tool 'ithink' was used with 
satisfying results. After getting familiar with the software-tool 'ithink' it was plausible 
that 'ithink' was suitable to make a real time model for the material co-flow. 
Subsequently information was needed about how the PCP, in practice, was carried out. 
This was done by interviewing relevant people concerning the material choice and as a 
result of that steering the material co-flow. 
With the data retrieved from the interviews a real time model is made with the software
tool 'ithink'. 
At the modelling stage a overview of the material co-flow is known and therefor 
recommendations will be made concerning the co-flow of materials. 



The approach as describes above, and visual presented in figure 1. 2 might have some 
internal loops or some actions are done parallel in time. For instance the modeling stage 
is an activity that can not be done right at the first time, so this is an itterative process 
with jumps to the previous activity, gathering information. 



2 The Product Creation Process 

2.1 Why is a good description of the PCP important? 
A company like Philips produces a lot of different products, within the different products 
there are a number of different product families. As a result of this a very complex and 
sizeable range of TV-sets are created. This is done to cover the demand of the market so 
that the future turnover of the company is ensured. The activities in this company which 
results in a stream of new products is called the Product Creation Process. This PCP is 
quit a complex event due to four elements within the TV-branch: 
1. The number of new products in the companies program; 
2. The number of variants to be developed for each product; 
3. Their technical complexibility; 
4. The frequency of generation replacement. 

These four elements are familiar to a wide scope of companies, but for consumer 
electronics these elements are represented in extreme proportion. This is caused by the 
fact that the market is getting more global, the rapid technological changes and the 
market demand for more different and complex products nowadays. Therefor there is 
only a limited time span in which a TV-set can be brought to market. This time span is 
called the market window. It is essential for Philips to launch the right products in the 
right market windows. If this is not done properly this will result in decrease in sales. 

By comparison with former times, in lesser time, more, new, complex products have to 
be brought to market at a more specific time (the market window of the new product 
became smaller). In order to accomplice this in a structured and predictable way, the 
PCP was developed, so that a new product can be produced in a smaller time scope than 
it was used to be. Accompanied by a greater predictability of the lead-time and costs, 
from the idea of a new product until mass production. 

2.2 The Product Creation Process 

The PCP is defined as a planning with a clear starting point, a defined time span and 
within the time span certain milestones. The purpose of the milestones is to get a clear 
picture of the progress of the PCP and whether the project should be continued, adjusted 
or should be cancelled. 

The PCP at BG-TV can be divided into three main stages (conception-, creation- and 
realization stage), within these three stages several milestones are defined. Figure 3.2 
gives a graphical reproduction of the PCP. 
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Figur 2.1: The Product Creation Process 

In order to get a better picture of the PCP a definition of the mentioned stages and 
milestones is given. 

The three stages 
The concept stage 
In this phase the assigned project team is looking for a set of optimal product 
combinations given the market requirements and management objectives, practical 
boundaries and a market window for this next generation. 
The creation phase 
Here the product range has to be worked out in order to prove the validity of the chosen 
concept via the approval of a functional model. 
The realization phase 
Here the design of the product is worked out to a mature status in order to be produced 
in mass production 

2.3 Why is the current description not effective? 
The current PCP doesn't give any information about the supporting, underlying business 
processes which should enable achieving the previous mentioned milestones. So the 
name of the PCP: Product Creation Process is not correct. As said, it is an planning tool. 
So, the name should be altered Product Creation Planning. To avoid confusion of 
tongues, if PCP is written, hereby is meant the Product Creation Planning! 

The Planning of the Product Creation can be called the highest level of the PCP. If one 
realizes that the PCP is still a planning tool, then one could look one level deeper and see 
what is there in the organisation that must realize the planning that has been made, the so 
called business processes. If one would go an other step lower, the regulations and 
procedures of the business processes are visible. Figure 2.2. will give a graphical view of 
the levels within the PCP. 
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Figure2.2 Graphical reproduction of the levels within the PCP 

The highest level, the planning, lies above the businesses processes. These processes 
should be steered by the planning in a realistic way. 
The lowest level of the PCP are the procedures. They should make sure that certain 
aspect of the business processes are done in the way these procedures describes them, in 
order not to make mistakes that easily can be prevented. For instance, materials that is 
used within a range of x cm from high voltage components should contain flame
retardants. The procedures contain certain design-rules. 
The business processes that are lying between the planning and the procedures is 
influenced by these two. The planning is giving the business processes information when 
certain business processes had to be finished. The procedures are giving information 
about how certain aspect of the product or design should be made. Due to the fact that 
the planning often differs from what is actually accomplished there is reason to assume 
that the interaction between planning and business processes is not how is should be. An 
other possibility could be that the procedures are not adequate to support the business 
processes. In this report the emphasis lies on the link between planning and business 
process. 

2.4 Bow to make the PCP effective 
In order to make the PCP more effective as a planning tool and resulting in a more 
predictable lead-time of the PCP, the business process within the PCP should be made 
clear. As shown in the example in the previous section this is the only way to improve 
the performance (for the car this was speed, for the PCP it is predictability of the lead
time in order to be able to jump in the market window and reducing costs). 

A suitable description of the PCP should give more insight about the following aspect: 
Which business processes are involved within the PCP; 
How are they related to each other; 
What is influencing the business processes. 

Once you have discovered and understood the business processes which are relevant for 
the PCP and knows how to influence them in the correct way, the PCP can be used more 
effectively and with more efficiency. Because by understanding the business processes 
and knowing their peculiarity one is capable of influencing them in that way to make 



better plannings, thus make better Product Creation Planning. 
In order to make the business processes clear that are happening within the PCP a 
certain method has to be used in order to bring out the relevant business processes within 
the PCP. 

2.5 The search for business processes 
In the mentioned example of the car all the possible aspect which are important to 
improve the performance ( the speed) of the car were examined. So, like the speed of a 
car, one must ask the question: what aspects are relevant to make a well functioning 
TV? By answering this question a list of aspects that are currently important ( or in the 
near future) should originate. It is important by answering the question to take the 
following into account: the aspects should be manageable independently from each other, 
yet there will be some interaction among the aspects. 

For producing a TV-set the following list of aspects was originated: 

► Material; 
► Features and functions; 
► Architecture; 
► Interfaces; 
► Technology; 
► Liabilities. 

The mentioned aspect listed above are found to be important for producing a well 
functioning TV-set. Further more there are people who's job is to manage aspects of the 
above list, so obviously one could expect to find business processes belonging to the 
aspects. These aspect can be seen as co-flows which are related to one other, yet they 
can be described separately, and are necessary for producing a well functioning TV. 

A co-flow is a dynamic phenomenon: the specifications of each of the above identified 
phenomena vary over time. This means that a rough specification in an early stage of 
development leads to a final specification that will be realised in the product or, in other 
words, how specifications are narrowed over time with regard to each of the mentioned 
aspects. Within the co-flow there are many sub-business processes how together form 
the co-flow. 



3 The Real Time Model 

3.1 Introduction 
In this chapter the choice of the software-tool 'ithink:' is clarified. Also the language of 
ithink: is being discussed. Further the real time model will be presented. The model will 
be explained in a more functional way. 

3.2 Why 'ithink'! 
In order to make a real time model a tool was needed to support the making of the 
model. Because there was the need by Philips for actual simulation with the model , in 
order to see the dynamic relations, a software tool was necessary instead of a word or 
symbol based mapping tool (this has certain limits for simulation). Several software 
packages are capable of business simulation (for an overview of this see appendix 3. The 
question is: which one is capable of doing the job right (i.e. supporting the making of a 
real time model)? 
Due to the fact that there had been some experience with a software tool that was 
capable of real time simulation there was already a possible candidate for a software tool. 
As a result of earlier positive experience with the software tool 'ithink:' within Philips, the 
given advice by an expert on modelling organisational behaviour, the fact that 'ithink:' 
support System Thinking and the review of appendix 3, ' ithink:' was selected as the tool 
for making the real time model. 

3.3 The Real Time Model 
In this section the real time model will be presented. This model is a simplification of the 
events that influence the material co-flow within BG-TV. The simplification is based on 
the chosen aggregation level 
Due to the fact that the model, despite of its intended simplicity, is too big to be fitted on 
one page, the model is spread out on several pages. 
The structure of the model is actually quit simple. There has been made a subdivision in 
the material/components that are used to construct a TV-set. This resulted in three 
categories of materials/components: electrical, mechanical and electro-mechanical 
category. 

3.4. The value of the Real Time Model 
The initial purpose of this graduation study is to build a real time model. Due to the 
restricted time of this assignment, a working real time model could not be achieved. Yet, 
the achieved progress to accomplish the real time model is not without value despite the 
lake of simulation. The real time model at this stage does tell something about the 
business processes within the material co-flow that must support the PCP. The 
information that can be filtered out of the model is: 



1. The structure of feedback loops; 
2. Potential locations for delaying the lead-time of the PCP; 
3. By what or whom is the material co-flow influenced; 
4. The relationship with other co-flows. 

If in the near future this model will be provided with data which is steering the material 
co-flow, the consequences of altering the organisation (i.e. other policies, other working 
methodes, firing experienced employees) can be made visual with the help of the model. 
These consequences may be visual in terms oflead-times, altering knowedge-bases or 
increased risks of violating environmental laws by buying not approved materials. In fact 
a simulation-tool is created to follow the consequences of ones behaviour as an 
organisation or department. To make the consequences of certain behavior as clear as 
possible a real time mode is desirable. This way the consequences are made clear as they 
changes over time. This gives more information that only an initial value and later an end 
value of certain parameters that wants to be followed. 
When data has been admitted into the real time model a certain dynamic character is to 
be expected. As said earlier the model of the material co-flow is based on a division of 
three parts ( electronic, mechanical and electro-mechanical). Due to the fact that the 
mechanical part has harmonised their use of materials (by C3E) and that is to be 
expected that only new process technologies are to be applied in order to use less of the 
same materials, the mechanical part will not show very dynamic behaviour. This in 
contrast with the electro and electro-mechanical part. Here every new TV-set will have 
(for some amount) his own new key components. This will result in a more dynamic 
behaviour then the mechanical part. 



4 Conclusions and recommendations 

4.1 Introduction 
In this chapter the conclusions of this graduation assignment are presented. 
Accompanied by the conclusions recommendations are given. 

4.2 The structure of the feed-back loops within the material co-flow 
Mentioned earlier, the PCP is actually a planning or project which should be 
accomplished by a project team. The communication within project teams might be 
considered quit good because of the short communication lines. But the communication 
out side the team is not like that. As can be seen in the model there is no feedback 
information line from the knowledge bases of the initial designers (the technology 
managers or architects) who are the makers of the concept of a new TV-set, to wards 
the knowledge base of the other designers how work out the concept. In this way there 
is no adequate feedback whether what the initial designers created is actually useful for 
the designer who work out the concept. This situation could be descripted like "over the 
fence engineering": one departments develops a sub-product, throws it over a fence 
towards the next department without the knowledge whether the product is useful for 
the next department. This result often in re-engineering the sub-product to make it useful 
for the application of this current department, resulting in longer lead-times. 

An other line of communication that is not present is the mutual communication among 
the different designers of different disciplines. It is true that there is some 
communication, but this is only during work-shop, other meetings that are held only once 
or twice a year or if there are really, really big problems. There is no structure for 
continuos communication in order to learn from each other, preventing that design 
mistakes happen (such as happen like over the fence engineering). 

Conclusion: Due to the lack of a structured feed-back loops a "over 
the fence engineering" situation is created. 

4.3 Potential delays 
In order to reduce the lead-time of the PCP, delays as a result of re-designing should be 
avoided. One aspect of re-designing has been mentioned in the previous section: over the 
fence engineering. An other cause of delays might be encountered after testing proto
types. By doing these test serious shortcomings of designs surfaces reality. As a result of 
these short comings there has to be one or more re-design loops, which lengthens the 
lead-time of the PCP. The activities " waiting for new test" and " to be tested" are 
causing the time delay. 
An other re-design loop exists in co-makership. In contrast to the former mentioned re
design loop, this re-design loop is calculated. In former days there was lesser co
makerships, simply because the production and the market, in which Philips was 



operating, was more production driven. But with increasing complexity and killing 
competition co-makership is more desirable then it was used to be. Co-makership has 
certain advantages above simply contracting out. These advantages are for both parties: 
the supplier is assured of a returning customer (i.e. Philips) and the customer buys the 
product he really wants (in an earlier stage than the competition). For Philips this means 
a few short re-design loops in an early design stage . This in contrast by simple 
contracting out, were Philips buys at the end of the development stage of the supplier, a 
product that not always satisfies the specifications: resulting in one or more longer and 
more expensive re-design loops. A disadvantage of co-makership is the mutual 
dependence between the supplier and the customer. 

Conclusion: Test-areas and co-makership are potential delayers within the PCP 

4.4 What is influencing the material co-flow 
Some key departments that influence the material co-flow must poses information 
relevant for their task. The main departments I mention here are: 

The technology manager; 
Product Management 
The Environmental Competence Centre. 

The technology managers 
The technology managers are responsible for formulating the Road Maps. These maps 
are playing a key role for the question: what kind of technology is used in the future? 
The maps are made with a horizon of approximately four years. For all the key 
components these maps are made. So they play an important role in the capabilities of a 
TV. The technology managers are defining, by making the maps in an early stage, the 
capabilities of a TV. The capabilities of a TV are on their tum very important for the 
customers. So it is important that the technology managers, who make the road maps, 
have market information for the near future at their disposable in order to make a road 
map that anticipates on the future market needs. In this way the right product is launched 
at the right time in the right market window. 

Conclusion: Today's road maps are more technology driven than market driven. 

Product Management 
Product Management is the internal customer of the product (in this case a TV) within 
Philips. In spite of the fact that in an early stage the product is defined, Product 
Management has the capability of altering certain aspects of the TV if these aspects are 
less satisfying during development. This should be done with respect to the needs of the 
final customer. 

Conclusion: Product Management should keep in mind that the final user is not 
themselves but the customer on the street. His needs are to be fulfilled. 

The Environmental Competence Centre 
During the last years the environment became more and more important. Not just as a 
marketing tool (Green Marketing), but also because it has a legal character. If a product 
contains substances that are forbidden by the law, this product will not be released in that 



country by their government, resulting in enormous costs and a bad image with the 
'green' customers. 
As a result of a relative young ECC, not all currently used materials are checked by the 
ECC. They are still busy to catch up. 

Conclusion: Due to the fact that environmental issues are becoming more and more 
important a responsible task for the relative young ECC has been created. 

4.5 Recommendations 

► Create an information structure where the architects of the concept of a new TV, are 
informed, about the restrictions of production in the factory, in a more regular way. 

► Create the possibility for designers to learn from the designers of different 
departments, by doing this, "over the fence engineering" will possible decrease due to 
the fact that they will know more about the restrictions and consequences of their 
own designs. 

► In order to avoid re-engineering loops as a result of problems discovered at release
tests, the use of approved materials should be made mandatory. 

► In order to avoid re-engineering loops with products during co-makership, the 
relation with the suppliers should be maintained at a high level. 

► Road Maps should be made with more market information instead of being 
technology driven. 

► The needs of the customer should be kept in mind as much as possible by Product 
Management in order to satisfy the needs as much as possible. 

► The ECC should be alert on early signs of future environmental legislation in order to 
anticipate in an early stage on changing restrictions by law. The ECC should also 
complete the inspection of material/components that have not been checked yet (80% 
are inspected by the ECC already). 
On the suppliers side there should be more pressure on giving information to the ECC 
concerning environmental issues, in order not to delay the complete release of a 
component or material. 

► The current model is a snaps shot of the organisation as it is today. Due to the fact 
that the organisation of Philips is subjected to constant changes, it is essential to keep 
the model up to date. Otherwise wrong conclusions may be drawn . 
The current model might even be of some assistance when there is a re-organisation 
to happen. It might be helpful because different departments with their relationships 
with each other are given in the model, this is information that is valuable for re
organisations. 




