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Abstract 
The report is the result of a 10 month final thesis project conducted at Philips 
Automotive Lighting in Aachen, the biggest factory for car lamps in the world. The start 
of the project was in September 2006 and ended in July 2007. The aim of the project was 
to analyze causes of inaccurate sales forecasting. After a thorough analysis, proposals 
were made which will increase the forecast accuracy of the medium term planning of 
future sales quantities. The project resulted in an implementation plan for the 
improvement proposals. 
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Management Summary 
This report is the result of a final thesis project completed at Philips Automotive 
Lighting in Aachen, Germany. The survey's subject is the medium term planning of 
future sales quantities (Sales MTP) within Philips Automotive Lighting. This planning is 
compiled from account managers' judgment within the different sales organizations 
worldwide. Currently, the Sales MTP is inaccurate both for a few months in advance and 
on a lower product hierarchy level. In the project's analysis phase of the causes for the 
inaccurate forecasting were determined and outlined. 

The findings were categorized into four different directions. The first direction examined 
inaccurate input generation for the Sales MTP. The second direction looked at the poor 
Sales MTP process as a whole. The third dealt with current varying interpretations of the 
process output. Lastly, the fourth direction scrutinized the plant's inadequate process 
performance feedback generation. Figure 1 is a representation of this analysis phase's 
final outcome. In total, 12 causes and 37 root causes of the inaccurate Sales MTP were 
determined. These causes are the basis for proposals containing improvement directions 
with the goal of positively impacting the Sales MTP's overall quality. 

One of the main conclusions of this part of the project is that there is in particular, a lack 
of focus from the sales forecasters towards putting a lot of effort into making an accurate 
sales forecast. This is partly because the Sales MTP's importance is not made clear to the 
sales forecasters and due to disappointing experiences with poor delivery reliability in the 
past. Another main cause of the inaccuracies is the poor process surrounding the MTP 
tool. The MTP tool is simply treated as a loose entity within the organization, while no 
one is actually responsible for the process' quality and the outcome of the Sales MTP. 
There is also no clear understanding of what the Sales MTP exactly should be and what 
should be taken into consideration in the forecast. For example, whether or not the Sales 
MTP should include the lead time or stock levels is unclear. Furthermore, the lack of 
feedback is astounding in the current situation, which means that sales forecasters have 
no clear picture of how well or poorly they perform during the forecasting task. 

Two of the proposed directions in particular were selected to be completed during the 
design phase of this project: 

• Compiling guidelines and basic rules about the Sales MTP's generation, 
significance and use. These should be developed and introduced on a small scale in 
a pilot program within a few main sales areas. This direction is more practical than 
the other direction and therefore resulted in more concrete and directly applicable 
outcomes. 

• Designing process steps which could be introduced around the MTP tool in order 
to support its use and improve its validity. On a more conceptual level, surveying 
which steps are to be included in the process in order to guarantee a more effective 
use of the Sales MTP. 

During the design phase of this project a design is developed in both stated directions. 
This is done in close cooperation with some key sales organizations in order to guarantee 
the validity of the designs. A pilot program is set up to start testing the designed 
guidelines and rules as well as certain parts of the designed process steps. This work is 
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also done in the line with the Sales & Operations Planning project, which has the aim to 
restructure the way the sales and operational planning is made. 

In the first design direction a list of basic rules and guidelines is designed to generate a 
common agreement on what the Sales MTP is. Furthermore, a definition list of terms 
used while communicating about the Sales MTP is created, together with a feedback 
report tool to provide forecast accuracy feedback directly to the Sales forecasters. The 
following Basic Rules and Guidelines are the final result of this first design direction: 

1. The Sales MTP should be an unbiased estimate of future unconstrained sales 
quantities (except for structural limitations). Here sales quantity represents end 
customer product demand as opposed to how many products must be kept in stock 
or shipped. Reference is the expected time of departure (EID) at the sales 
organization. 

2. The Sales MTP should take all relevant events into account such as seasonality, 
promotional activities, new products or markets, product phase-outs, and market 
dynamics. 

3. The Sales MTP is composed every month and is currently fixed at the last Friday of 
the Philips month. In the future, the aim should be to do this earlier. 

4. The Sales MTP's time horizon is minimally 4 months. 
5. The different logistics managers from the sales organization or, if this position does 

not exist, the regional sales managers are ultimately responsible for the Sales MTP 
process in their region. The regional sales manager is ultimately responsible for the 
Sales MTP's quality. 

6. Creating an accurate Sales MTP is part of the account manager's job and should be in 
the job description. 

7. The Sales MTP does not and should not directly influence account managers' sales 
turnover targets. This should be communicated clearly throughout the organization 
to prevent misuse of the Sales MTP in the form of conservative forecasting with the 
aim of lowering the targets. 

8. Forecast Accuracy targets are determined both on 10 NC and CAG levels in 
comparison with actual sales quantities depending on the level the forecast is entered. 
Targets are set by comparison over time which should guarantee continuous 
improvement by learning from the past. For example comparing the forecast 
accuracy of the past few months with the forecast accuracy of the current month. 

These basic rules and guidelines should be implemented worldwide to create a more 
common view of what the Sales MTP means, how it is generated and used, and how its 
performance will be measured. Such a common understanding will lead to better mutual 
communication and, eventually, a more accurate Sales MTP. 

In the second design direction a conceptual design is made for an ideal Sales MTP 
process, which is shown in Figure 2. Seven building blocks of a future process are 
determined and for each block is indicated what its advantages and disadvantages are. In 
addition, a comparison is made with the current situation to make clear which changes 
are needed to guarantee successful implementation. 

The first building block, 'Data Gathering', is a step where data is gathered by means of an 
automated tool that collects, filters, arranges and shares the most relevant information 
for every sales forecaster. The second block, 'Forecast Accuracy Feedback', is about 
measuring Sales MTP's past performance and continuously learning from that before 
starting the new forecast. This could be combined with certain consequences or 

PHILIPS -Shedding light on the medium term planning process- TU/e . IV 



incentives in order to encourage the sales forecasters to create the best Sales MTP 
possible. The third building block, 'Categorization and Segmentation', contains activities 
that have to do with focusing on the most important product groups or regions. This 
should help the forecasters to be as efficient as possible with the time they have, thus 
improving the Sales MTP. The fourth building block, 'Generating a Baseline Forecast', 
has the goal of making a forecast that could be used as basis for further planning 
activities. This saves the forecasters time and, additionally, the Sales MTP is always filled 
with at least a reasonable forecast no matter whether the next steps are performed or not. 
The fifth building block, 'Adjusting/Fine-tuning Forecasts with Judgment Experts', is the 
most time consuming part of the designed process. Although it is already part of the 
current process, the recommendations in this report will help improve the way 
judgmental forecasting is applied. The sixth building block, 'Cross-functional Meeting', is 
the design's most controversial part. The aim of such a meeting is to close the gap 
between the sales quantities and supply quantities by coming up with one single figure. 
The seventh and last building block is finishing the Sales MTP, sharing it and, finally, 
storing it in the database for future analyses. 

The design phase's main conclusion of the project is that there are many activities 
initiated during this project, and partly because of this project, that are moving the 
process in the right direction. It is very important to continue with these activities, and 
the recommendations made in this report could be a point of departure for that. With a 
more common understanding of the Sales MTP and a more reasoned process the quality 
of it can only improve. In the current situation of scarce production capacity it might 
seem that planning is not really important, but it is necessary to be prepared for future 
developments. Only this way can Philips Automotive Lighting keep -or gain- control 
over its whole supply chain from supplier to end customer. 
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Abbreviations 
Abbreviation Meaning 
10NC 10 Numeric Code (Finished Good, but not stamped and packed) 
12NC 12 Numeric Code (Finished Good, stamped and packed) 
ABAP Advances Business Application Programming 
AM After Market 
AOP Annual Operational Planning ( carrousel meeting) 
APO Advanced Planning Organizer 
APR Asia Pacific Region 
BCAAachen Business Centre Automotive Aachen 
BEST Business Excellence trough Speed and Teamwork 
BG Business Group 
BU Business Unit 
BGA Business Group Automotive 
CAG Commitment Article Group 
CAGS Commitment Article Group 5 digits (without manufacturing side code) 
CSIS Common Sales Information System (Helios) 
D1,D2,D3,D4 Xenon type lamps (CAG-level) 
DPC Distribution and Packacin2: Centre 
EAN European Article Number 
ERP Enterprise Resource System 
ETA Expected Time of Arrival 
ETD Expected Time of Departure 
H1,H4 andH7 Halogen type lamps (CAG-level) 
H8/H9/H11 Halogen types lamp, often seen as 1 CAG type, also called HPH 
IP Industrial Packacin2: 
IPSC International Production and Supply Centre 
KPI Key Performance Indicator 
LATAM Latin America 
MPS Master Production Schedule 
Sales MTP Medium Term Planning 
MTP tool Medium Term Planning tool in Enterprise Resource System SAP 
NAFTA North America Free Trade Association 
NO National Organization 
NOC Net Operational Capital 
OEM Original Equipment Manufacturer 
PALNA Philips Automotive Lighting North America 
PD Product Division 
PISA Purchasing Information System Automotive 
PL Product Line 
PMM Product Marketing and Management 
pp Production and Planning 
RLIP Requested Line Item Performance 
BGSLA Business Group Special Lighting Applications 
S&OP Sales and Operation Planning 
S&S Sales and Stock 
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Definitions 
Certain definitions used in this report are important to clarify before reading. The 
following terms are often used as interchangeable synonyms for the same term: 

• Sales MTP, Sales Planning, Sales Forecasting, Sales MTP Forecast 
• Sales forecaster, sales planner 
• BCA Logistics, Aachen Logistics Department 
• Philips, Philips Lighting, Philips Automotive Lighting 
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1. Introduction 
This Chapter begins with a description of the company as of which the thesis project 
is carried out: Royal Philips Electronics. In addition, the company's most relevant 
parts to this project are described. At the end of this chapter is an outline of the goals 
of this project along with its accompanying problem definition, project definition and 
research questions. 

1.1 Royal Philips Electronics 
Royal Philips Electronics of the Netherlands is a global leader in healthcare, lifestyle and 
technology, delivering products, services and solutions through the brand promise of 
'sense and simplicity' (Corporate Communications, 2007). Headquartered in the 
Netherlands, Philips employs approximately 121,700 employees in more than 60 
countries worldwide. With sales of EUR 27.0 billion in 2006, the company is a market 
leader in medical diagnostic imaging and patient monitoring systems, energy efficient 
lighting solutions, personal care and home appliances, as well as consumer electronics. 
80,000 registered patents illustrate the innovative nature of the company. In a world in 
which technology increasingly touches every aspect of daily life, Philips aims to bring 
'sense and simplicity' to consumers with advanced, easy to use products that are designed 
specifically to meet their needs, wherever in the world they may be. 
The foundations for what was to become one of the world's biggest electronics 
companies were laid in Eindhoven, the Netherlands, in 1891. Philips began by making 
carbon-filament lamps and, by the turn of the century, was one of the largest producers 
in Europe. As developments in new lighting technologies fueled a steady program of 
expansion, in 1914 Philips established a research laboratory to study physical and 
chemical phenomena and to stimulate product innovation. 
Moving into the 21st century, Philips has continued to change and grow. Long aware that 
for many people it is no more than a consumer electronics producer, it has dedicated 
itself to projecting a new and more representative image that reflects the products it 
offers in the areas of Healthcare, Lifestyle and Technology 

1.2 Philips Lighting 
Philips Lighting employs approximately 46,500 people worldwide and operates in eight 
business groups at the moment of this project: Lamps, Luminaires, Lighting Electronics, 
Automotive, Solid State Lighting, Partners in Lighting, Special Lighting and Applications, 
and Lumileds (Figure 3). It maintains sales and service organizations in over 60 countries 
and runs manufacturing operations in the Netherlands, Belgium, France, Germany, the 
United Kingdom, Poland, the USA, Mexico, Brazil, India, Indonesia, Thailand, the 
People's Republic of China and South Korea. 
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Figure 3 Organizational Chart Philips Lighting 

The project is carried out within the business group of Philips Automotive Lighting, 
which is currently the global market leader in the production of car lights in terms of 
market share. In fact, as of the year 2006, it had a market share of 29 %. Its products are 
produced in seven production facilities on three different continents and sold through 48 
sales offices in the major countries all over the world. In total the business group 
employs 3,650 people worldwide. Figure 3 shows the organizational structure of Philips 
Automotive Lighting. 

1. 3 Business Center Automotive Aachen 
The Philips Automotive Lighting site in Aachen produces several types of headlights for 
the global market which can divided into the original equipment manufacturers (OEM) 
and the aftermarket. The industrial product flow can roughly be outlined as seen in 
Figure 4. Approximately eleven kinds of burners, which are the basis for all final lamps, 
are made from raw materials. The 10 Numeric Code (NC) level consists of finished 
lamps that not have yet been stamped and packaged. Once both the stamping and 
packaging processes are performed, the product acquires its 12 NC code. The stamp and 
the packaging, though customer-specific in style and characteristics, do not essentially 
change the lamp on a fundamental production level. Another way in which products are 
grouped within Philips Automotive Lighting is the Commitment Article Group (CAG). 
The CAG naming was introduced to function as a standard product level to be used in 
communicating between the Sales and Operational departments. In Aachen seven types 
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of CAG are produced: four consist of Halogen lamps and three refer to Xenon lamps. 
All 10 NC and 12 NC lamps produced in Aachen are part of one of these seven CAGs. 

#40 # 11 #45 # 169 
Figure 4 Industrial Product Flow 

1.4 Project definition 

1.4.1 Immediate cause 
The immediate cause of this project is the fact that the aftermarket supply chain 
management at the Philips site in Chartres (France) initiated a project to revise their way 
of medium term forecasting. They first compared the aftermarket sales forecast for a 
certain number of months to the real sales observed during that month. This was done 
on both 10 NC and CAG levels. The deviation on the CAG level seemed quite within 
the norms, but on the 10 NC level, the deviation in the measured months could reach 
almost 200% in positive or negative direction. Although these tests were not entirely 
exact, they nonetheless caused the Chartres logistical management to reconsider their 
methodologies. 
The Supply Group Manager of Philips Automotive Headlighting, also the Site Manager 
of the Aachen plant, recognized in the developments in Chartres a reason to start a 
similar analysis in the form of a master's thesis project in Aachen. The manager 
presumed that the inaccurate forecasting seen in Chartres was also occurring for the 
products manufactured in Aachen. Furthermore, he suspected that this inaccuracy could 
be one of the reasons that the site had been having problems delivering their end 
products accurately, because when demand is not well forecasted production becomes 
inaccurate, leading to either overstocks or backorders. 

1.4.2 Problem definition 
The Medium Term Planning (Sales MTP) process is a complicated process consisting 
both of formal and informal information in its data flows. The Sales MTP at Philips 
Automotive Headlighting is inaccurate and can therefore not be used effectively. A lack 
of medium term prospects can cause deviations between real and forecasted sales 
quantities and can subsequently trigger capacity problems, rush production orders and 
supply issues. Presently, two of the main challenges are that, firstly, there are differences 
in the quality of Sales MTP input, and secondly, there exists no embedded tool to follow 
the quality of the process output. As a result no structural feedback for improvement can 
be given to the forecasters. 

1.4.3 Goal definitions 
First the current Sales MTP process and its links to the total planning process should be 
described. Philips would also like to know the magnitude of the inaccuracy of the current 
process as well as the causes and consequences of poor input quality. Alternatives can be 
generated and eventually proposed towards a more reliable flow of data as input for the 
Sales MTP. This could lead to a better forecast, and subsequently to better performance 
towards customers. 
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The final goal of the project is to engineer and propose two designs that can contribute 
to increasing the accuracy of the Sales MTP. The first design consists of a set of basic 
rules and guidelines for makers and the users of the Sales MTP. The second direction is a 
design of an ideal future Sales MTP process. A complete implementation of the design 
will not be possible due to time restrictions. However, parts of the designs are tested as 
part of a pilot program within the Sales Organization OEM Europe. The final deliverable 
of the project must be an implementation proposal towards a complete successful 
implementation in these two directions. 

1 .4.4 Research Questions and Models 
The research question is defined as follows: 

What are the causes of the differences between the forecasted and real sales 
quantities, especially for the Medium Term Planning Process, and how can 
these differences be reduced? 

The sub-research questions and research model which formed the structure of this report 
are discussed in "Appendix A: Research Questions and Model." 

1.5 Report structure 
The report structure will follow the research models described in "Appendix A: Research 
Questions and Model." In the next chapter the current situation of the Sales MTP 
planning process is described. Its description defines the original situation of the 
organization regarding the Sales MTP process and gives a point of departure without 
indicating a judgment or conclusion. Such an assessment of the quality of the MTP 
process is described in the analyses in Chapter 3. Causes are determined for the fact that 
the Sales MTP is inaccurate and visualized in a cause effect diagram. The distinguished 
causes also were converted into twelve solution directions which are described at the end 
of Chapter 3. A choice is made to deal with two of the twelve solution directions in the 
design phase of this project. The first is discussed in Chapter 4 and refers to basic rules 
and guidelines for the Sales MTP. The second direction is a conceptual design for an 
ideal Sales MTP process which has been further outlined in Chapter 5. Finally, 
concluding remarks and recommendations for future improvement projects are made in 
Chapter 6. 
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2. Current Situation 
This chapter provides an outline of the current situation of Philips Automotive 
Lighting with respect to the planning process. The current situation in particular is 
described from the BCA Aachen point of view without passing value judgment on the 
current method of working. This chapter is the point of departure for the rest of the 
report. Further analyses are described in Chapter 3. First the Planning Framework 
around the Sales MTP process is described followed by a description of the Sales 
MTP itself. In the latter a distinction is made between the input, process, output and 
feedback of the performance. The description hinges on three main sources: internal 
process descriptions (e.g. Feulner, 2003), interviews with experts and participative 
observations. 

2.1 Framework around the Sales MTP Process 
In this section the planning activities within the total planning framework at Philips 
Automotive Lighting Aachen are described. The most strategic planning is elaborated on 
first, followed by the tactical and operational planning done the site Aachen. 

2.1.1. Planning levels 
The current planning framework within Philips Automotive consists of at least four 
different planning processes in terms of planning horizon and cycle time. Figure 5 gives 
an overview of the distinct planning parts arranged in order of their cycle times. In 
scientific literature pertaining to this planning, the planning parts are often divided into 
three different classes in terms of planning horizon: strategic, tactical and operational 
planning (e.g. Weidong XU, 1999). Under this classification the Annual Operational 
Planning (AOP) can be classified as a strategic planning element. The planning is 
determined every year in September for the next calendar year at a meeting called the 
Carousel Meeting. The amounts agreed at this meeting are updated at the start of every 
of a quarter for the remaining moths of that calendar year. The AOP and its quarterly 
updates can be seen as part of one and the same process. A more extensive description 
can be found in "Appendix B: Planning Framework." 
On tactical level, the Medium Term Planning (Sales MTP) is obtained through a parallel 
but very different process. The Sales MTP is generated from a pool of forecasts made by 
the different local sales organizations and is determined every month with a planning 
horizon of 15 months. In this project the focus remains on analyzing and improving the 
function of the Sales MTP. Section 2.2 contains a more in-depth description of the 
current Sales MTP process. 
On the operational level, the Rolling Planning is calculated every month for the 
upcoming three to five months. The input for this planning consists of, on the one hand, 
the AOP and the Sales MTP and, on the other hand, market information, received orders 
and "gut feeling" about future developments. The Rolling Planning process deals with 
both capacities and worldwide stocks. Within the Rolling Planning a sub-planning on 10 
NC product level is made which is of a monthly input for the production departments. 
The last planning that is done on an operational level determines the ''Week Plans" also 
known as "wish lists". The Week Planning indicates the quantity of products to be 
produced to directly satisfy the received orders from the national organizations while still 
taking into account the lead time of products or parts. "Appendix B: Planning 
Framework" elaborates on all the distinguished planning levels. 
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As described in the last subsection the planning framework consists of several 
interdependent planning activities. Although these activities are done in different parts of 
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the organization, they cannot be discussed independently from one another because 
there are several interfaces and links between the different planning levels. Figure 6 gives 
an overview of the information flow between the various planning levels. A distinction is 
made between direct and indirect links of information flow. Direct links can be defined 
as information flow in which data is copied directly from one planning step to the other. 
An indirect link is present when information is used but not directly copied. 
There should be a direct link between the Annual Operational Planning and its 
corresponding quarterly updates. The AOP figures are reviewed every quarter on the 
basis of new insights at that moment and real production and sales quantities. If there are 
certain market developments or changes foreseen the AOP is corrected. If no major 
changes happen, the AOP forecast stays the same. 

Diteel il'lfcrmatlon flow 

• '"' • -"'!-• .• • Indirect information llow 

Figure 6 Data flow between planning levels 

There is no direct link of information flow between the AOP and the Sales MTP in the 
direction of the Sales MTP. The input of the MTP tool is solely stems from input from 
sales organizations and historic data. There is, however, an indirect link between these 
planning levels. Sales goals are partly determined on the basis of the AOP figures. These 
goals are defined by turnover for a certain CAG product group. Additionally, these sales 
goals are often seen as the sales forecast by the sales forecasters and therefore used as the 
input in the Sales MTP. 
There is also an indirect link flowing from the Sales MTP towards the AOP quarterly 
update. With the Sales MTP input the forecasters of the update get in contact with the 
sales organizations to discuss their input. This is not done with every single local sales 
office, but rather with the regional sales offices or key account managers. When the 
forecaster sees big differences between the Sales MTP input and AOP data, this is a 
trigger to start a conversation with the sales organization responsible for the input. The 
Sales MTP input is then used as a basis for a discussion. The eventual outcome of the 
discussion with the sales organization revolves around what the true basis for the 
quarterly update is and not directly the Sales MTP input. 
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While generating the Rolling Planning the data from the last updated AOP is taken into 
account. The AOP quantities are then copied in the Sales planning, and furthermore 
divided over the months with an historic distribution which results in a proposal forecast. 
Also the detailed AOP quantities are used to fill the 10 NC planning. For some 10 NC 
products this is done directly, and for others the figures are first adjusted. 
The Intake Planning portion of the Rolling Planning is based on the sales forecast in the 
Sales MTP. This is done in a structural way for four months and further into the future. 
Information from the Sales MTP is used as an initial value for the Intake Planning for the 
whole year. This initial input is checked and modified with a highly subjective degree of 
"gut feeling" and experience. Informal information coming towards the operational 
planners and the already received orders are considered as important factors for the 
modification. Additionally changes can be communicated by PMM. For the next three 
month the forecasting is done less and less with the use of the outcome of the Sales 
MTP. The Sales MTP values are more or less the starting point for the next 3 months in 
the future but do not comprise a direct input. The other mentioned factors seem to be 
more important because the Sales MTP is generally seen as inaccurate. 

2.2 Sales Medium Term Planning Process 
This section is a discussion about the current Sales MTP process and the MTP tool that 
has a central role in the process. The different distinguished steps in the Sales MTP 
process are represented in the flow chart in Figure 7. A description of the used flow 
chart symbols can be found in "Appendix C: Flow Charts Symbols." The process recurs 
in the form of a monthly cycle. This section will elaborate on its different steps which are 
numbered in red from 1 to 13 in Figure 7. Most steps are about the entering of the 
forecasts into the MTP tool - a fact which makes it clear that there is very little of a 
structured process created specifically around the MTP tool. 
At the local sales organization the future sales of the different products sold in a certain 
area must be forecasted and eventually pooled (Figure 7, Step 1). Every local sales 
organization is responsible for generating one or more parts of the total input. Every 
sales organization is also required to make a forecast for the future sales in its specific 
area. This forecast has a horizon of 15 months, and is updated monthly. Before the end 
of the last Friday of the month the responsible forecaster has to enter the final forecast. 
After this date the forecast is fixed and it is no longer possible to change the figures. The 
forecasters use different information and experience that is present within the 
organization, such as: contracts with customers, forecasts of customers, market surveys 
and sales goals. How the forecasters exactly make the forecasts is up to them. 
After generating the input for the Sales MTP there are a few different ways in which the 
Sales MTP can finally be compiled. Originally, a tool created in the Enterprise Resource 
Planning (ERP) System SAP, called the MTP tool, was developed for gathering and 
entering input. How the data is entered into this MTP tool varies. Steps 1 to 10 are seen 
as input steps of the process. These are discussed in this part of the chapter. The other 
visualized steps are described in the next two subsections. 
In Figure 7 three different existing ways are shown to generate an input into the MTP 
tool. The following paths will be discussed in the remainder of this section (with between 
brackets the corresponding numbers from Figure 7): 

■ Local Sales Organizations enter the forecast directly (6) 
■ Regional managers collect and enter the forecast (8, 9) 
■ Input through Logistics BCA Aachen (3, 4) 
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Figure 7 Sales MTP Process 
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The first way applies if the different local sales organizations directly enter the forecast 
into the MTP tool (Figure 7, Step 6). The local sales or account manager is responsible 
for the correctness of the entered figures, which in turn are not consolidated or gathered 
on regional level. 
The second way is applicable if a regional manager first gathers the different forecasts 
within the region and then consolidated them. This is done by either a regional key 
account manager or a regional supply chain manager. After gathering the required data, 
the regional manager can ultimately judge, consolidate and adjust the given forecasts 
(Figure 7, Step 8). The next step is then to enter the collective forecast of the region into 
the MTP tool (Figure 7, Step 9). The distributions channels that include this process are: 
AM Europe, OEM Europe South and NAFTA. 
The third way is chosen if the local sales organizations do not have access to the 
Automotive SAP system. In fact, only the regions Europe and NAFTA have direct 
access to the system and with that to the MTP tool. The Logistics Department in Aachen 
takes over the task of entering the data into the system for the remaining areas. Examples 
of important organizations that do not have this access are OEM China and OEM Japan. 
These areas make their forecast in a separate Excel sheet (Figure 7, Step 3). The next step 
is that these forecasts are uploaded into the MTP tool by the responsible employee at 
BCA Logistics (Figure 7, Step 4). The responsibility of the correctness of the forecasts 
nonetheless lies with the sales organizations. In principle BCA Logistics does not change 
anything in the figures in this phase but rather is simply responsible for copying them. 
As discussed in the previous section, the MTP tool in SAP can be used to make the 
forecast on the medium term and the forecaster can choose to use this tool in various 
ways. The MTP tool looks up the sales planning of the same month one year ago and 
copies it from the historic database using this as its initial value. The sales forecaster can 
decide to leave the initial value untouched if it seems to be a good forecast. However, in 
reality the tool is built so that the sales organizations can enter a new, more refined 
forecast for each month for every product group. For some product groups the sales 
quantities can be so stable that the old data is a good forecast for the upcoming year. For 
others, more effort is required from the forecaster in order to generate an accurate 
forecast. In that case it could also be valuable to forecast on a lower hierarchical level. It 
is possible to forecast on three different levels in product hierarchy: CAG, 10 NC or 12 
NC level. However, it is only possible to enter the forecast on 1 level (i.e. everything on 
CAG or everything on 10NC). Problematically, afterwards it is no longer possible to 
distinguish on which level the input was given in. The tool does an automatic derivation 
towards the lower levels in product hierarchy with the use of historic data. The historic 
ratio is used as a key for this step in the process and the system automatically 
consolidates the quantities of the different product levels. 
After entering the forecasts into the system the planning is stored, and the MTP tool 
directly reconciles the different product levels' data and is doing so with automatically 
calculated historic ratios. At the last Friday of the month the planning is irreversibly fixed 
and stored in the system. The eventual Sales Plan can be retrieved from in the MTP tool 
by choosing the desired parameters. Typical parameters are geographical area, month, 
distribution channel, customer, product group and manufacturing plant. The Sales MTP 
is stored each month in a historic database and also retrievable via the MTP tool. 

2.3 Output of the Sales MTP process 
This section is a discussion about the current use of the output of the Sales MTP 
process. The fact that the output of the current process is inaccurate has several 
consequences for the way it is used in the organization. Before discussing the 
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consequences is determined how inaccurate the current output is. This is followed by an 
elaboration on the consequences of the inaccurate output as determined. 

2.3.1 Accuracy output 
In the MTP tool it is possible to generate a certain measure for the forecast accuracy. In 
the literature this measure is called the Mean Absolute Percentage Error (MAPE) (e.g. 
Gilliland, 2006; Lawrence, O'Connor and Edmundson, 2000). The definition of MAPE 
is shown in Equation 1. In this equation the Yt represents the real sales quantity in month 
t and F, represents the forecasted quantity in the Sales MTP of month t. A separate 
MAPE could be calculated for every geographical area, distribution channel and at any 
product level. 

[ (I~-~']] MAPE = mean 100· ~ (1) 

Equation 1 Mean Absolute Percentage Error (Lawrence et al. 2000) 

In "Appendix D: Output Accuracy Sales MTP" the MAPE figures of the Sales MTP are 
shown for the products produced in Aachen in the year 2006 and the January 2007. 
These figures could be seen as the point of departure for this project. It is not obvious 
how to interpret the forecast accuracy. It is clear that the Sales MTP is seen as inaccurate 
and therefore not used as effective as possible. In general could be argued that it is hard 
to judge the performance of forecasting or compare it with other organizations (Lapide, 
2006). To what extend the forecasting accuracy is really inaccurate depends on the norms 
used. There are several norms used within and outside the organization for the MAPE 
which are summarized in "Appendix E: Forecasting Norms." In that appendix also a 
comparison between the different norms and the current figures is made. Of course are 
there many parameters that make the figures incomparable. Parameters like product level, 
time horizon, and product characteristics are different in every situation. It could 
nevertheless give a valuable possibility to put the current inaccuracy of the figures into 
some perspective. Depending on the norms used the current situation could be 
interpreted differently. It seems that on the highest aggregation level the situation is 
within all the norms. On lower product hierarchy levels (in particular the SKU level) the 
situation is generally below the norms and therefore there is more room for 
improvements. 

2.3.2 Consequences 
The remainder of this section is a discussion about these consequences of inaccurate 
forecasting. This is described to determine the departure situation of the production site 
Aachen. Inaccurate forecasting can have several consequences for other processes within 
the organization. These consequences make that the organization has problems 
controlling the product flow from manufacturing site towards the customer. It is hard to 
determine which part is exactly caused by the fact that the Sales MTP Sales Planning is 
inaccurate. Nevertheless can be stated: an inaccurate forecasting does not contribute to 
an effective functioning of the overall process. Too much uncertainty of future sales 
causes difficulties for Production (product lines), Logistics and the different Sales 
Organizations which are discussed subsequently for these different parts of the 
organization. 
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Production Departments: 
If the capacity for the manufacturing lines is planned wrong, costs have to be made to 
adjust the planning and the desired production quantities might not be reached. This has 
also consequences for the required suppliers. External and internal suppliers have to be 
prepared for this. Too many deviations are impossible to manage, and this will negatively 
influence the productivity of the production department. 
In a survey performed in the month November 2006 a count was done of the number of 
last minute changes occurring in the operational planning. The daily changes were 
monitored and archived for the Halogen Product Line planning. There were in total 108 
changes in 19 days, which means almost 6 changes in the short term planning per day. 
This is more than the supply chain management expected on beforehand, and it 
definitely makes clear that the planning is not stable and under control. There can be 
argued that the operational planning is only limited influenced by the Sales MTP, but 
maybe that is exactly the problem. The operational planning is currently not directly 
linked with the Sales MTP and there are many steps in between. If the Sales MTP would 
be more accurate the operational planning would be easier to complete and could be 
more stable. According to the information from interviews, currently almost only the 
incoming orders have influence on the daily production planning. This creates rush 
orders, shorter production runs, change over time and finally not reaching the optimal 
capacity which are all poor planning. If the Sales MTP would be more accurate the 
production planning should be done less bases on the really short term and this would 
have a positive impact on the stability of the production planning and will prevent need 
to change the planning as often as in the current situation. 

Suppliers: 
Also the preparation of suppliers is an important issue with respect to inaccurate 
planning. An inaccurate view on the medium term means that the suppliers are not 
enough prepared for future fluctuation in their deliveries towards Philips. It is likely that 
the quality of the supplied goods is influenced by this and also the risk of production 
stops is higher if the supplier is not able to deliver the desired supplies. 

Logistics BCA: 
The Logistics BCA department has to spend a lot of time in correcting the inaccurate 
planning and forecasts. If the Sales MTP Sales Planning would be more accurate they did 
not have to spend that much time at negotiating with both Sales and the Product 
Departments. In the current tight capacity situation this is almost inevitable to do, but a 
more accurate planning could help reducing this time. 

Sales Organizations: 
The Sales Organizations eventually get problems when they can not deliver the desired 
amount of products. This has to be explained to the customer. Poor delivery reliability 
leads to unsatisfied customers. Sales people have to compensate this, and work harder to 
keep the customer satisfied and coming back next time. 

2.4 Feedback of the forecast performance 
In the current situation there is no structured feedback mechanism towards the 
individual people who generate the input in the MTP tool. Only on the higher 
management level of Philips Lighting Automotive the aggregated forecast accuracy is 
structurally measured and monitored. This is done for all the Automotive Lighting 
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products aggregated. In this part of the Chapter the current methodology of monitoring 
of the output quality is discussed. 
The management Philips Automotive monitors the total forecast accuracy of the 
different geographical areas within Philips Automotive Lighting. For this they use a 
separate forecast accuracy tool built in the SAP system. This is to done structurally every 
month. The MAPE as determined in Equation 1 is the basis. This tool first measures the 
MAPE for the first 90 % of the sold CA Gs product groups in quantity and in value. The 
CAGs are arranged in order of quantity and value of sales, from high to low. These 
quantities and value are accumulated, and the percentage from the total is determined. 
The CAGs within the first 90 % of the total of both quantity and value are selected. 
Subsequently is per selected CAG determined whether the forecast is done either 
accurate or inaccurate. There is an adjustable boundary to make the binary choice for 
every CAG whether it is an accurate and an inaccurate forecast. In the standard case, 
every forecast in the range of 0-25% positive or negative deviation from the real quantity 
is judged as an accurate forecast, and the rest as inaccurate. The final outcome of the tool 
is the percentage of product groups that are accurate. If all the products groups are 
accurate this leads to a percentage of 100%. The discussed tool is a rough but valuable 
indicator of the one-month ahead forecasting done by the Sales Organizations. The result 
is presented monthly in a so-called "Supply Chain Dashboard" meeting and distributed 
among the people involved in the supply chain management at Philips Automotive 
Lighting. An example of how this is presented and displayed in February 2007 is shown 
in "Appendix F: Supply Chain Dashboard." 

2.5 Conclusions 
In this chapter the current working of the process is described as a starting point or basis 
for the rest of the report. First the different planning levels were introduced, followed by 
a description of the Sales MTP process and tool. The last section is about the way the 
accuracy planning is measured and communicated as feedback. In the next chapter 
analyses will give a judgmental value of the current way of the process is running. This 
judgmental value is done on the basis of expert opinions that became apparent in 
interviews, data analysis and the comparison with scientific literature. 
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3. Analysis of the Sales MTP 
process 

In this chapter an overview of the results of the analysis phase of the project is given. 
The analysis had the goal of determining all the causes of the current inaccurate 
Sales MTP. Firstly, the input of the current Sales MTP process is discussed followed 
by the process, the output, and finally the feedback mechanisms. The causes are 
summarized in a cause-effect analysis which is also the basis for the solution 
directions described at the very end of this chapter. 

3.1 Inaccurate Forecasting 
The project approach followed in this Chapter is described in Section 1.4. In the Analysis 
Phase the possible causes of inaccuracies made in the sales forecasts are determined. The 
goal is to answer the following research question: 

What are the causes of the differences between the forecasted and real sales 
quantities, especially for the Medium Term Planning? 

In this chapter different causes that appeared in the analysis phase are discussed 
subsequently. In the description of the analysis the separate causes are evaluated and 
reviewed, then categorized according to the classification shown in Figure 24. First the 
causes of inaccurate input are described, followed by the reasons for the poor process. 
After that the differing output interpretations and, finally, the causes of the lack 
performance feedback are described. Figure 8 shows the different causes that are 
described in this chapter and are used to structure the sections. 

lttl~~C~~'l'E INPUT 3.2 :m ;pROCESS · ---.... 

Figure 8 Causes and effects inaccurate Sales MTP forecasting 

3.2 Input Sales MTP Process 

Ploductton · 
Dift~ultiea: 

The first distinguished main cause of inaccurate forecasting is the inaccurate input into 
the Sales MTP process. This inaccurate input has several causes, all which will be 
discussed in the following subsections: 

• Low commitment to Sales MTP forecasting (3.2.1) 

• No input given at all (3.2.2) 

• Not all available information is used (3.2.3) 

• Extra link Logistics BCA (3.2.4) 

• Low predictability (3.2.5) 
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3.2.1 Low commitment and focus 
To evaluate the commitment and focus towards generating an accurate input of the Sales 
MTP process a qualitative comparison is made between the inputs generated by the 
different local sales organizations. It is found that there are remarkable differences in 
quality between the inputs which to a large degree are due to a low feeling of 
commitment and focus toward generating an accurate Sales MTP. This point is 
strengthened by frequently heard comments from responsible people within the sales 
organizations like: "it is well known that Aachen does not use the Sales MTP, so why 
should people invest in it?" Several reasons why some sales forecasters feel a low 
commitment are discussed in this Section. The current ways of generating an input into 
the Sales MTP as described in Section 2.2 is qualitatively analyzed with participative 
observations, several interviews with experts and internal reports. The analysis ts 
concentrated on the time that is spent for generating the input and how it is done. 

Time: 
From interviews is concluded that the sales forecasters from the aftermarket sales 
organizations spend more time generating a sales forecast. One plausible and often 
mentioned explanation for this is the fact that the aftermarket is often less punctually 
delivered by the plants. If there are manufacturing problems it is likely that products are 
not delivered in time which means lower delivery reliability. For Philips it is the most 
important to deliver the bigger OEM customers punctually because it is worse to lose 
one OEM customer than a much smaller AM customers. Another reason is the fact that 
the special AM channel products relatively take longer to produce than the OEM 
products, while they disturb the optimal production cycle in terms of production 
capacity. It is more efficient to continue producing long batches of standard OEM 
products without interruptions. One could say that AM Sales directly feels the 
consequences when the forecasts are inaccurate. This makes the AM sales organizations 
more aware of the fact that a good forecast is needed and is probably the reason of the 
relative better performance of AM. There are also many examples known that Salas 
forecasters reserve (almost) no time at all for generating an accurate Sales MTP which are 
described in Section 3.2.3. 

Activities performed: 
There are certain differences between the sales organization's various performed Sales 
MTP generation activities. A part of the sales organization has had training in the use of 
MTP tool for the purpose of forecasting. Roughly, it can be said that there are two ways 
in which the task is done: the OEM sales organizations' way and the AM sales 
organizations' way. Firstly, tasks and activities initially intended or designed are discussed, 
followed by an elaboration on the current way of working. 
The initial intention of the MTP tool is to leave the medium forecasting task directly to 
the different local sales organizations. They would have the task of generating a Sales 
MTP for the upcoming 15 months for their sales region. This sales forecaster should 
upload those sales forecasts directly into the MTP tool. There have been several courses 
to instruct the local sales organizations and to train them how to perform a proper 
medium term forecasting. More recently there have been courses to train both Northern 
and Southern Europe sales organizations how to use the MTP tool. There was less 
attention on the actual generation of an accurate forecast and more on the usage of the 
MTP tool. A few organizations were already experienced in using the MTP tool, but for 
other organizations it was totally new. In interviews, it was argued that the course was 
too complicated for some forecasters and that they therefore did little with it. There are 
examples of sales organizations that put a lot of effort into giving a detailed forecast for 
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the most important product groups, which leads to accurate forecasting. On the other 
hand there are a lot of examples where no forecast is made at all. Historic data are then 
copied one-on-one as a substitute, even though this is not a good forecast. It is said that 
the MTP tool is too time-consuming and too complicated for certain sales organizations 
to provide input every month. The users are not skillful with information systems and 
not willing to put a lot of effort into learning it. The main goal for them is selling 
products and they see forecasting as one of the many side tasks, as is claimed in some 
interviews. Also, the functionality of the tool would not satisfy the users' needs. Some 
local sales organizations would prefer to enter their input partly on the 1 0NC level and 
partly on the 12 NC level for a certain product group, which is not possible within the 
current tool. Other arguments are that the horizon is too long to do a proper forecast. 
Also, the fact that the system is based on quantities instead of turnover makes it difficult 
for the Sales people to feel comfortable utilizing it. 
Another factor that is important to mention with regard to commitment is about 
disappointing experiences with poor delivery reliability in the past. Low quality of the 
Sales MTP and distrust in its usability causes a less accurate outlook of future sales 
developments. For a part this eventually causes several issues at the operational level and 
with that problems delivering accurately towards the Sales departments. This makes the 
trust in the usefulness of the Sales MTP gets even lower, which creates even less 
willingness to put effort into generating an accurate forecast of future sales. 

3.2.2 No direct input 
For the APR and LATAM regions the input task of the sales forecasters is taken over by 
the BCA Logistics department in Aachen (Figure Tj. The forecasts are sent in an Excel 
Document and later uploaded in the system by someone employed in Aachen. This 
makes for an extra link in the chain, and also an extra document for this reason. This has 
three consequences for the effectiveness of the process which will be discussed in the 
remainder of this subsection. 
First of all the chance of error gets higher if a certain task is divided over more people 
(De Sitter, 1990). Also the error chance gets higher because files and information have to 
be send and converted which is an extra step and with that an extra chance for errors. An 
example of such an error occurred in December 2006, where erroneously the data of 
November 2006 were sent and uploaded in the MTP tool. This miscalculation has now 
been noted because of this project, but could have easily stayed unnoticed otherwise and 
caused damage to the department's forecasts. 
Secondly, the extra step also makes that the sales forecasters feel less responsible for the 
final quality of the Sales MTP. It creates vagueness in their roles and responsibilities, 
which leads to more inaccurate forecasts. For example BCA Logistics does not do a final 
check whether figures are correct or valid, although some of the sales forecasters think 
that they do. Therefore, they feel less the responsibility of delivering the most accurate 
and errorless sales forecast possible. 
The third point is the fact that the work done could be more effective if the forecasters 
would have direct access to the MTP tool. Currently, valuable time and effort is required 
from Logistics BCA to solve the problem. In fact, takes one employee at the department 
about one day a month to complete the task. 

3.2.3 No input at all 
For the OEM sales in Northern and Eastern Europe no input is given at all in the 
months between July 2006 and March 2007. The position of Supply Chain Manager 
OEM Europe is not filled in this period and the Sales MTP input task was not taken over 
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by anyone. This has reasonable influence on the accuracy of the Sales MTP. In this case 
the Sales MTP is not empty, but only because it remains filled with the data earlier 
entered. As a result, this old input is rolled forward in the future in every new month. 
New (sub)processes were initiated to replace the use of the inaccurate Sales MTP for 
these areas, and order desk employees were appointed to provide a separate forecast for 
OEM north and south in an excel sheet. This separate forecast is used instead of the 
Sales MTP figures in the generation of the rolling planning at BCA Aachen. Therefore it 
could long remain unnoticed within the organization that there is, in fact, no input at all. 
An overview of the forecasts that are uploaded in the system by the Logistics 
Department in Aachen is kept constantly up to date. In that overview the dates are 
documented on which the forecast are uploaded (Appendix G: Documentation Input). 
In this overview it can be seen that certain forecasts were not uploaded by the desired or 
deadline date. A distinction is made between Sales organizations that failed to upload a 
forecast structurally and organizations that did this incidentally. From the start of 2006 
an incidental lacking of input happened seven times all together. Structurally there are 
two local sales organizations that did not make a sales forecast for a period longer than a 
month in a row last year. The lacking of input has fewer consequences than it might 
seem to if it only happens incidentally, but if it becomes a structural absence, the 
problem is a lot bigger. The Sales MTP of one month earlier stays unchanged and for 
the new month the plan one year earlier is taken (Section 2.2). 

3.2.4 Not all information used 
There are other planning activities within Philips Automotive besides the activities in the 
determined planning framework in Section 2.1. Although these are possibly useful and 
accurate input, they are not structurally used while making the Sales MTP. The potential 
interesting information sources are summarized in this subsection. 
Information that could be used more directly in the making of the Sales MTP is about 
the contracts with OEM customers. With OEM customers contracts are created in which 
a certain share of the total market of the customer is agreed upon. Philips should get a 
certain share of their total demand against a determined price. The global sales 
departments make a prospect of the total market of the customer and with that a 
prospect is calculated of the quantity Philips could sell to this customer. Although those 
contracts are rather indefinite, they are valuable input for the medium term forecast. 
The OEM Europe Sales Organization works with so-called "Sales Expectation" besides 
the Sales MTP. Until March 2007 the AOP figures are directly copied in the MTP tool. 
In these Sales Expectations forecasts of market development is coming directly from the 
carmakers or from the set makers. Car market analysts and set maker analysts follow the 
movements of the carmakers and the set makers with the objective to foresee 
fluctuations in the demand of car lamps earlier in advance. When for example a drop in 
demand of cars forces the carmaker to decrease their production it takes a few months 
before this can be noticed in the actual OEM demand of lamps for Philips. When this is 
earlier known by Philips the forecasts can be more accurate on the medium term. On the 
medium term these OEM Europe Sales Expectations are often a more accurate forecast 
than the Sales MTP or the AOP. 
The correctness of the mentioned alternative input sources compared to the Sales MTP 
of OEM Europe in the month February 2007 is discussed in "Appendix H: Analysis 
OEM Europe." Here is shown that the Sales MTP deviates 34% from the real sales 
quantity in that same month February. Several other existing forecasted figures were 
compared with the real sales and almost all of these were more accurate than the Sales 
MTP (except the Sales quantity one year earlier). This shows that there is room for 
improving the sources used to generate the Sales MTP sales planning. The best example 
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is the expected sales quantity which is determined by the OEM Europe Sales 
Organization on the 29th of January. This is four days before the determination of the 
Sales MTP Sales Planning, so already known before the fixation of the Sales MTP. This 
figure only deviates 11 % from the real Sales. This is considerably lower than the 34% 
inaccuracy of the Sales plan. Therefore, it is concluded that not all the information 
available in the organization is used to make the Sales MTP. Other sources can be used 
as alternative or complementary source for the medium term expectations. 

3.2.5 Low predictability 
For some markets, customers or product families the input for the Sales MTP is 
inaccurate because it is simply not possible to generate an accurate forecast (Huntress, 
2005). In the different areas several factors influence the predictability of future sales. It 
is difficult to compare the input of the forecasts because the predictability is different in 
every area. In general is stated in interviews that the predictability within the AM 
distribution channel is considerably lower than the sales to OEM customers. The 
following factors have an influence on the predictability: 

• Product characteristics and amount of products 
• Introduction new products 
• Stability of the market 
• Amount of customers 

The sales pattern in the AM is less stable and more sensitive for trends. The OEM 
market is less scattered and there are only a few main customers. There are also fewer 
products in the OEM channel which makes that there are fewer products to be 
forecasted every month. The predictability is different for every region and country. 
There are regions with a stable or mature sales pattern (mainly in Europe) which makes it 
easier to perform a forecast. In other areas, such as OEM Russia, there is a bumpier sales 
pattern caused by the fact that there are only a few customers. In that case the demand of 
a single customer is relatively weighty for the total demand of a region. In other regions 
the sales activities are developing, changing or even totally new which makes the 
forecasting task harder. This is caused by the fact that there is little experience with the 
customers in those areas and because the high growth figures are harder to predict. 
Examples of area for which the market is unstable are China and India. Another 
complicating factor is the introduction and withdrawal of products in certain markets. 
For example within the product lines Xenon there are innovative new CAGs for which 
forecasting is harder than for the old CAGs. 

3.3 Process 
This section is an analysis of the actual Sales MTP process. Three groups of causes of the 
Sales MTP process being poor are discussed in the following subsections: 

• Complications in the current concept of judgmental forecasting 
• Not all planning possibilities are used 
• Lack of activities and process around the MTP tool 

3.3.1 Complications of Judgmental forecasting 
A judgmental forecasting concept, such as currently used in the Sales MTP process, has 
several complications in general. The judgment of the experts should be an unbiased 
rational best guess but in reality factors like wishes, wants and personal agendas of the 
forecaster contaminates the performed forecasting. Organizational policies and politics 
play a big role in judgmental forecasting (Gilliland, 2006). O'Connor, Remus and Lim 
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(2005) argue that judgmental forecasting is often more biased than statistical forecasting 
and that it does not reflect consistent weighting of environmental factors. 
Also specifically the current concept of using judgment of experts to forecast the Sales 
MTP has several drawbacks which are causes of the inaccurate forecasting. The following 
factors are drawn up from interviews with experts: 

■ Sales people think in prices and turnover rather than sales quantities 
■ The planning horizon is longer than sales people normally look in the future 
■ Sales people think in commercial codes rather than CAG, 10 NC or 12 NC 

The people at the sales organization who have the forecasting task tend to think in the 
turnover or prices of their sales rather than the quantity of products. This makes it harder 
for them to accurately forecast the future quantity of the products that is going to be 
sold. 
The horizon of the Sales MTP is 15 months and the feeling of the sales forecasters is that 
this horizon is too long. They do not have a good view on the developments in such a 
long period and this has negative effects on the total accuracy of the generated Sales 
MTP. The motivation and attention now has to be spread over 15 months and if less 
months had to be forecasted the attention could be on only the important months. In 
some regions the decision is made to only extensively forecast the upcoming 3 or 4 
months but this is not structurally applied globally. 
The Sales people think in commercial product codes and not in the production codes in 
which the forecasting is done. This is amplified by the fact the forecasting is often done 
on a lower product level than the sales people think in. As a result, a translation has to be 
made from the one to another product code and level which certainly does not positively 
influence the forecast accuracy. In particular this is the case for the AM distribution 
channel because within the OEM channel there are only a few products so the 
translation is easier. 

3.3.2 Not all planning possibilities used 
In the current planning process not all the available possibilities are used to make the 
Sales MTP as accurate as possible. Historic data is not really used and the MTP tool has 
several shortcomings. These two points are elaborated on in the remainder of this 
subsection. 
Currently historic data are only little used in the Sales MTP process. Figures stored in the 
historic database are taken as initial values for the forecaster in the MTP tool (Figure 7, 
Step 7 and 10). In every cycle the 15th month (the furthest in the future) is new and not 
forecasted before and this forecast is initially filled with the forecast of the same month 
one year earlier. The sales forecaster can decide to leave this figure as it is or to adjust it. 
Also history is used in the reconciling step in the Sales MTP process (Figure 7, Step 11 
and 12). The reconcilement towards a higher product level is simply adding up but the 
deviation towards the lower product levels is done on the basis of historic ratios. The 
historic ratio comes down to the proportion between certain products of the same 
month over the last years. Historic data could potentially have more use than currently is 
the case. 
There are possibilities or functionalities in the MTP tool that are not fully utilized at the 
moment such as a possibility to split the normal and promotional sales. If this split is 
used in practice it would result in a more specified or "cleaner" database. A cleaner 
database is better usable for quantitative calculations with historic data. The separate 
forecasting of extra sales coming from promotions is not done at all currently because it 
is difficult and people do not know it is possible. In total the tool is often too 
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complicated for the forecasters and they expenence difficulties using SAP enterprise 
resource system. 
The MTP tool is currently seen as finished and fixed and no efforts are made to improve 
the current tool. Nevertheless there were several shortcomings mentioned in interviews 
with stakeholders and users of the MTP tool. Firstly, there are no advanced planning 
possibilities in the MTP tool. It is not possible to do any calculations with figures or to 
apply any statistical methodologies in the forecasting. Also it is not possible to see the 
historic real sales figures because only the historic Sales MTP is shown (in other words 
the forecasting that is done in the history). Furthermore, it is not possible to enter the 
forecast on more than one level at the same time. Sometimes it could be valuable to do a 
certain part of the forecast on a detailed level, and another part on a higher aggregation 
level. 

3.3.3 Lack of Process 
The last point in this category that causes inaccurate forecasting is the fact that there is a 
lack of process or activities supporting the MTP tool. The tool is an independent entity 
in the overall organization that is not effectively used, trusted and supported. There is no 
person or team responsible for the working of the MTP tool or process. Therefore there 
is not enough overview and control to monitor and improve the working of the process. 
This effect is strengthened because the MTP tool and process are regarded as finished 
and fixed. Decided is that there will be no changes in the working and the functionality 
of the tool because one is waiting for the changes that will be proposed in the upcoming 
S&OP project on Automotive Business Group level and other projects in this field. This 
lack of process influences the forecast accuracy in a negative way. 

3.4 Output 
From different parts of the organization there are different requirements or uses for the 
output of the Medium Term Planning. This makes that there are different interpretations 
of the meaning of the current Sales MTP and this contributes to the feeling of many 
stakeholders that the figures are inaccurate and useless. Requirements of the following 
stakeholders and users are present: Product Line Supply Chain Management (Xenon and 
Halogen), Business Line Logistics (BCA Logistics) Finance and Accounting (Business 
Line Headlighting), Product Marketing Management, and Senior Management (Business 
Line Headlighting). Qualitatively the requirements can be determined based on the 
following characteristics: 

• Sales or Intake Planning (so including or excluding lead time and stock levels) 
• Goals or real expectations 
• Horizon 
• Cycle Time 
• Product Level 

The requirement of the Sales MTP from the users and stakeholders are discussed in 
"Appendix I: Requirements" and summarized in Table 16. These differences in 
requirements of the Sales MTP lead to a less accurate outcome of the Sales MTP, as well 
as the perception of less accuracy. In particular mixing of sales and intake and goals and 
rea 1 . . .b . thi £ lin d furth di d expectations 1s contn ut1ng to s ee lgan are er scusse . 

PLSCM 
BCA 

F&A PMM 
Senior 

Logistics Manae-ers 
Sales or Intake Sales/ Intake Intake Sales Sales Sales/ Intake 

Goals or real 
Real Real Goals Real/Goals Real 

expectations 
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Planning Horizon 6-12 months 12 months 
3 months+ 

15 months 
4 quarters 

-

Cycle 1 month 1 month 3 months 1 year 1 month 

Product Level 
10/12 NC and 

CAG CAG CAG CAG 
CAG 

Table 1 Requirements Sales MTP 

3.4.1 No clear distinction Intake and Sales planning 
BCA Logistics wants the Sales MTP to be an Intake Planning as far as possible, so taking 
lead time and stocks into account. The rest of the organization sees the Sales MTP more 
as a forecast of purely future unconstraint sales. This gives mixed signals to the 
forecasters of the Sales MTP because on the one hand they are told that the Sales MTP is 
a pure Sales forecast and on the other hand is BCA Logistics trying to use it as an Intake 
Planning. This has two effects: it creates the feeling that the Sales MTP is inaccurate but 
also really makes the Sales MTP inaccurate. If one Sales Organization makes the Intake 
Planning in the Sales MTP and another purely makes a Sales Planning this pollutes the 
Sales MTP, and makes the Sales MTP less correct. There is no clear agreement on the 
topic at the moment of this report is finished whether the Sales MTP should be an Intake 
or a Sales Planning. 

3.4.2 Mixing goals and real expectation 
The second difference in interpretation or use of the output that causes the Sales MTP to 
be inaccurate is the difference between goals and real expectations. The Finance and 
Accounting department and higher management uses the Sales MTP to set sales goals for 
the sales organizations. Their performance is afterwards judged on the basis of these 
goals. If they reach the goals or targets they get rewarded. This creates the possibility to 
lower the forecasting figures and with that lowering the targets. It is not in the interest of 
the sales organization to set high goals, because then they afterwards get in trouble 
reaching them. Bourne (2005) also discusses this phenomenon of using a budget plan as 
a forecast. In interviews it appeared that there is a certain bias in the figures because of 
this. Also the sample analyzed in "Appendix E: Forecasting Norms" shows that there is a 
certain remarkable positive directions in the changes made in the forecasts between three 
and one month in advance. In that sample of 15 forecasts made for three different 
months 87% of the changes were made in the positive direction. This is no significant 
evidence that the forecasts are deliberately more conservative but surely does not conflict 
with this. The root cause of this problem is, on the one hand, the fact that the Sales MTP 
is used for setting the goals but, on the other hand, also because the sales organizations 
misuse the Sales M TP for this. 

3.5 Feedback of performance 
The current methodology of measuring the forecast accuracy is suitable to follow the 
total forecast accuracy of Philips Automotive Lighting (Section 2.3). However, this 
measure is less appropriate to evaluate the performance on forecasting of the different 
sales forecasters. Furthermore, there is no structured way of giving feedback to the 
forecasters to improve the quality of the forecasting. In this part of the Chapter is 
elaborated on these two topics. 

3.5.1 Limitations current performance measure 
The current methodology of measuring the forecast accuracy described in Section 2.3 is 
suitable for monitoring the overall forecasting performance of Philips Automotive 
Lighting. The tool is less appropriate for specifically measuring the forecast accuracy of 
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the products produced in Aachen and per individual forecaster. The main reason is that 
the current tool is designed to measure the forecast accuracy per product group 
independent from the manufacturing site it is coming from. Also the fact that it is not 
possible to zoom in specifically on the performance per characteristic or per forecaster 
makes it inappropriate to use for this purpose. The product is either labeled accurate or 
inaccurate with certain accuracy norms and then the percentage of the products is taken 
that is labeled accurate from the total number of products. If the current method would 
be applied for onfy the most important CAGs produced in Aachen this could have 
strange results. The percentage of accurate products with n = 5 for instance could only 
be a multiplication of 20%. This in itself is not wrong but it is more accurate if the 
accuracy would be expressed in the real percentage error of each CAG. 
Another method is proposed and used in this section that is better suitable for evaluating 
the forecast accuracy of the products produced in Aachen to overcome the difficulties 
and disadvantages described in the last paragraph. There are several measures discussed 
in the scientific literature. In particular Hyndman and Koehler (2006) give a good 
overview of the available measures. These authors conclude that most textbooks 
recommend the use of the MAPE measure. MAPE is generally seen as a practical and 
accurate measure. Lawrence, O'Connor and Edmundson (2000) also conclude that most 
textbooks recommend the use of the Mean Absolute Percentage Error (MAPE) measure. 
Disadvantages of the MAPE are also discussed by Hyndman and Koehler (2006): the 
MAPE is infinite or undefined if the real sales quantity is zero or close to it. However, 
looking at the current sales pattern per CAG at Philips Automotive, a sales quantity close 
to zero is very unlikely to happen. Another disadvantage of the MAPE is that it is not 
suitable in the situation that there is meaningful zero (such as with temperatures) but this 
is also not the case here. A last mentioned disadvantage is the fact that MAPE puts a 
heavier penalty on positive errors than on negative errors. More complicated symmetric 
measures were developed in several research projects to solve this problem but 
Hyndman and Koehler prove that also these are not as symmetric as their name suggests. 
Therefore is decided to us further use the MAPE as a measure to evaluate the forecast 
accuracy. This is strengthened by the fact that the MAPE is already known and used as 
basis to measure the forecast accuracy of Philips Automotive Lighting (Section 2.3 and 
2.3). 
The quality of the Sales Forecasts is evaluated for the different local sales organization 
and quantitatively compared. The quantitative analysis is done for the CAGs that are 
produced in Aachen and sold all over the world. A percentage of the total turnover is 
taken for each local sales organization and arranged in order of ratio, from high to low. 
The sales organizations responsible for the first 90 percent of the turnover are selected. 
The forecast accuracy is measured for the selected areas per month, per CAG with and 
compared to the forecasts one month before actual. As mentioned before the forecast 
accuracy is measured on the basis of the measure MAPE (Equation 1). In this equation 
the Y; again represents the real sales quantity in month t and the F, represents the 
forecasted quantity in the Sales MTP of month t. The definition of the MAPE in the 
database of the MTP tool in SAP is a little bit different: 

[ [ 
I ~ - ~ I J] [ [ I ~ - ~ I J] MAPE'= mean 100 · 1- ~ = mean 100-100 · ~ =100-MAPE (2) 

Equation 2 Definition Mean Absolute Percentage Error' in MTP tool in SAP 

MAPE' is only another representation of MAPE and therefore actually the same measure 
(100 minus MAPE). The MAPE' can directly be retrieved from the database and no 
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recalculations have to be done manually. Because of this practical reason the MAPE' is 
the chosen definition for forecast accuracy in this analysis. In "Appendix K: Accuracy 
Sales MTP" the MAPE' of the forecasts of the different CAGs is displayed of the year 
2006 and the first month January of 2007. In this Appendix is also a discussion about the 
difficulties of comparing the forecasting accuracy figures. From this analysis the 
following conclusions are drawn: 

1. There are several local sales organizations that perform considerably worse 
than other sales organizations 

2. In particular the forecast accuracy of the OEM channel is low in 
comparison with that for the AM channel 

The first conclusion is drawn because several sales organizations are structurally under 
the weighted average deviation of all measures areas. Examples are: AM China for Hl 
(10 out of 12 months below average), OEM Taiwan for CAG H4 (9 out of12 months 
below average), OEM Italy for Hl (8 out of 12 months below average). The second 
conclusion is in particular true for the forecast accuracy of the OEM channel for Hl and 
H4. In many interviews is mentioned that the predictability of the sales of these CAGs 
through the AM channel is believed to be lower and with that the forecast accuracy. 
Therefore it is remarkable that in the figures the accuracy of OEM and AM are almost 
on the same level. This is concluded because the forecast accuracy of Hl and H4 of AM 
is just as many months higher compared to the OEM Hl and H4 forecasts, as the other 
way around (both 6 out of 12 months) . 

3.5.2 Unstructured Feedback mechanism 
There is no structural feedback given directly to the forecasters of the Sales MTP in the 
current situation. However, in interviews with stakeholders it appeared that there are 
already three unstructured ways of giving feedback in the organization (Appendix L: 
Unstructured Feedback): 

1. If the ordered quantity exceeds the forecasted quantity and Aachen is not willing 
or able to deliver the desired quantity 

2. Direct feedback of the forecast accuracy of the sales organization 
3. Total forecast accuracy figures on a high aggregation level are communicated 

However, without a structural feedback mechanism sales forecasters are not able to learn 
properly from their past performance because they do not have a clear idea how they 
perform. Also it is hard for responsible people to get insight in the individual 
performance of the employees and to judge them on that. Besides a lack of a profound 
measure, as discussed in the last section, a mechanism to provide sales forecasters with 
forecast accuracy would guarantee improvement of the future forecast accuracy. 

3.6 Conclusions 
This chapter is a description of the performed analyses with the goal to answer the first 
part of the original research question: 

What are the causes of the differences between the forecasted and real sales 
quantities, especially for Medium Term Planning? 

Figure 9 shows a Cause Effect Diagram that is composed of the causes described in this 
chapter. For every is defined cause a solution direction and these are in shown Table 2. A 
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more detailed description of the solution direction is discussed in "Appendix M: Solution 
Directions." 

Solution Directions: 

1. Not all information used ➔ exploring valuable input sources 

2. Low commitment MTP forecasting ➔Creating commitment 

3. Logistics BCA extra link ➔ Training and guidelines MTP for new areas 

4. No input ➔ Preventing no input 

5. Low predictability ➔ Forecasting in changing environment 

6. Complications concept judgmental forecasting ➔ Combing concepts of forecasting 

7. Not all planning possibilities used ➔ Improvements on the current concept 

8. Lack of process around MTP tool ➔ Designing process steps to support the tool 

9. No clear distinction intake and sales planning ➔ Clarify and share common 
interpretation MTP 

10. Mixing goals and real expectations ➔ Preventing misuse MTP as goals 

11. Limitations current forecast accuracy measurement ➔ Design of a performance 
measure 

12. No structural performance feedback towards forecasters ➔ Proposing a feedback 
mechanism 
Table 2 Solution direction per defined cause 

The described solution directions in this chapter were all possibilities to improve the 
Sales MTP process in the second (scientific design) phase of this project. It is however 
not possible and opportune to deal with all twelve solution directions within the 
framework of this project. Therefore a choice is made to focus on one or two direction 
that have enough depth and also are feasible to accomplish in the time left. 
In an evaluation described at the end of "Appendix M: Solution Directions" the 
generated solution directions are compared with each other. This is a basis for further 
discussions with several stakeholders to determine the most valuable solution direction(s) 
for the continuations of the project. In particular the mid term presentation with 
supervisors from both Philips and the university is used to make a final decision. In that 
meeting is decided that a combination of one practical and one more conceptual 
direction is preferable. Direction eight and nine were chosen to be the most promising 
and these were eventually rewritten in the following two design definitions: 

• Conceptual Design of a Sales MTP process to support the existing MTP tool 
• Clarify and share common interpretation Sales MTP in the form of basic rules 

and guidelines 

The following two chapters are an elaboration of the two described design directions. 
Chapter 4 is an elaboration of the completion of the design of basic rules and guidelines 
for the making, using and following the performance of the Sales MTP. Chapter 5 is a 
description of the realization of a conceptual design of an ideal future Sales MTP 
process. 
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4. Basic rules and guidelines 
The first of two directions in the design phase of this project is the design of basic 
rules and guidelines to generate a more common understanding and use of the Sales 
MTP. First the meaning and definition of the Sales MTP and the terms used in 
communication about it are discussed. This is followed by a discussion about the 
generation and use of the Sales MTP and measuring the performance of it. In the 
conclusions these topics are summarized in a list of 8 basic rules. 

4.1 Introduction 
The Medium Term Planning has a diverse meaning and denotation for different people 
within Philips Automotive Lighting (Section 3.4). Before redesigning and possibly 
implementing improvements of the Sales MTP process it is therefore necessary to design 
and share common basic guidelines and rules for the Sales MTP. The objective of this 
part of the project is to establish a common understanding of the Sales MTP in terms of 
used definitions, the creation, the use, and the performance monitoring of the Sales 
MTP. In the analysis is concluded that a clearer and more shared view of the Sales MTP 
ultimately can improve the quality of it (Chapter 3). The designed rules and guidelines 
are drawn up from the scientific and internal Philips literature and from best practices in 
the current situation. The rules and guidelines are validated in several meetings and 
workshops with experts and stakeholders within the organization. Also the Sales 
Organization OEM Europe is involved in the process as part of a pilot program in which 
the basic rules and guidelines are validated. 
The next section is a discussion about the significance of the Sales MTP and the terms 
used by people regarding the Sales MTP process. In Section 4.3 the generation and 
responsibilities of the Sales MTP are discussed. Section 4.4 is an elaboration on the ways 
the Sales MTP should be used and not be misused. This is followed by Section 4.5 with a 
discussion of a way of measuring and judging the performances of the Sales MTP. At the 
end of the chapter concluding remarks are made together with a wrap up of the basic 
rules established in the design. 

4.2 Definition of the Sales MTP 
Different parts of the organization use different terms for the same concept until now. 
Examples in Section 3.4 show that there is no common understanding of the meaning of 
the Sales MTP which makes communication hard and also the introduction of new 
people in the organization is made difficult by this. In this Subsection 4.2 a common 
definition for the Sales MTP is defined together with a list of related terms. 

4.2.1 Definition Sales MTP 
Scientific literature and internal Philips documentation is used to generate a common 
definition for the Sales MTP usable for different parts of the organization. In workshops 
and discussions with stakeholders the definition has been validated and adjusted. The 
first refinement made is the addition of the word Sales before MTP. In the daily practice 
the Sales MTP is could just MIP by many people in the organization. However, the term 
MIP is not only used to indicate the Sales MTP but it is also used for all the other 
planning that is done on the medium term. Therefore, MTP is a broad and unspecified 
term. Because this project specifically deals with the planning of future sales, is 
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deliberately chosen to use the term Sales MTP in formal definitions and as such in this 
report. 
The following definitions are mentioned in the scientific literature about a sales planning 
or planning on the medium term: 

The Sales MTP should be an accurate and unbiased forecast, made as 
efficient as possible (Gilliland, 2004). 

The sales forecast should be an estimate of unconstrained demand 
(Lapide, 2004). 

Demand represents what and when customers want products, and not 
when products have to be shipped (Lapide, 2004). 

Workshops and discussion sessions were organized to generate a common understanding 
of what the Sales MTP is or should be using the definitions from the scientific literature 
as a starting point of the discussed. The result of those workshops and discussions is: 

The Sales MTP should be an unbiased estimate of future unconstrained sales 
quantity. Here sales quantity represents when end customers want products 
as opposed to when products must be shipped or kept in stock. 

4.2.2 Related Terms 
Besides a common definition for the term Sales MTP, many other terms are related to 
the Sales MTP. In the analysis it is experienced that it is hard to communicate about the 
Sales MTP because of lack of a common definition for these related terms. During the 
project a list of terms is kept up to date. This list is shown in 'Appendix N: Sales MTP 
Definitions List.' A common list of definitions is useful to smooth the communication 
problems and to make an introduction to this topic for new people easier. Better 
communication will mean that it is possible to make better and more accurate Sales 
MTP. 

4.3 Generation of the Sales MTP 
The way in which the Sales MTP is generated and the responsibilities for this are 
organized is not optimal in the current situation (Section 3.2). The roles and 
responsibilities are differently organized on this point in each part of organization. In 
Section 2.2 three different ways are distinguished in which it is currently done. In itself 
this is not a reason for the Sales MTP to be inaccurate but what can be argued is that it 
causes the communication problems. With a more common process regions can better 
learn from each other if and, in addition, it will improve the visibility of the process and 
with that smooth the communication between people from different geographical areas 
and departments. This section is a discussion about a few basic guidelines for the 
generation of the Sales MTP. Not all the areas have to work exactly the same way 
because the situation in each region is different. However, there should be a certain 
underlying common standard which will be a starting point for improvements. 

4.3.1 Role of creating the Sales MTP 
In the current situation the task of planning or forecasting is not explicitly in the task 
description of the sales employees. In the workshop with key stakeholders it is concluded 
that it would be desirable to do this because this would generate more commitment for 
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making an accurate Sales MTP. Other people in the organization, including a part of 
higher management, are resistant to this idea and want sales people to give priority to 
selling and see planning as a side issue. Moon and Mentzer (1999) mention that it is 
essential to make planning part of the sales employee's job by putting it in there task 
description. Besides selling and maintaining relations with the customers they describe 
that providing intelligence back in the organization is also a sales task. 
In a future Sales MTP process one should strive for more commitment and time from 
the sales force for planning by putting the forecasting task in their task description and 
making sure they perform it. An accurate input of people in the sales organizations is 
indispensable because they have the best feeling for the market developments and 
changing behavior of the customers. 

4.3.2 Responsibilities 
In internal Business Group Automotive Quality Manuals (Werker, 2006; Feuner, 2006) is 
agreed that identifying the supply chain requirements and reviewing the sales planning is 
the responsibility of the manager of the sales organization or the logistical manager of the 
sales organization. With this it is meant that one of these managers within the sales 
organization is responsible for the quality of the input in the Sales MTP. Some sales 
organizations do not have a logistical manager and in that case it seems obvious that the 
overall sales manager is responsible. Although this is fixed on paper, this is not always 
clear for the managers in the field. Often the forecasting task is done by the logistical 
department of a local organization instead of the sales department. With that, the 
responsibility is given to the logistical manager and the sales manager does not feel 
responsible for the quality of the planning. 
In parts of the organization the responsibility for the quality of the MTP is divided over 
different account managers in the current situation. A more central organized 
responsibility, as agreed in Werker (2006), was implemented within the Sales 
Organization OEM Europe at the moment the new logistics manager of the sales 
organization was appointed. In this new situation it is clearer who should be called to 
account if the Sales MTP is not accurate. This gives the higher management, logistics 
departments and the product lines the possibility to communicate with a central person 
with all their planning issues which is a necessity to begin improving the quality of the 
Sales MTP. The supply chain manager of Philips Automotive Lighting should get the 
responsibility of supervising the different regional managers because only on that level 
the hierarchical lines of these regional managers come together. 

4.3.3 Time horizon and cycle 
In the workshops and discussions with stakeholders, it is concluded that the current time 
horizon of 15 months is not opportune. In the analysis (Section 3.3) it is also concluded 
that 15 months only is de-motivating for the forecasters rather than improving the 
quality. More focus on the most important months, for the overall company, improves 
the forecast accuracy (Moon and Mentzer, 1999). In the pilot program of OEM Europe 
is chosen for a planning horizon of three months. In the workshop and in the 
preparation of the S&OP project it was aimed to forecast four months into the future. 
The cycle of one month is logical according to the stakeholders and most researchers 
(e.g. Lapide, 2004 (1); Pearson, 2004). However, the moment in time in each monthly 
cycle the planning should be fixed was still a point of discussion in the workshops. In the 
current situation the planning is fixed at the last Friday of the Philips month but the 
discussion has been started whether this could be done one week earlier in the month. 
This would give the production departments more possibilities to be flexible. In the 
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current situation, the final planning is established and communicated within the actual 
month. Not the whole month but only the remaining weeks in the month could be used 
to take care of deviations. The reaction of the members in the pilot program is that it is 
possible for them to advance the finishing with one week. On the one hand, it would 
give the production lines more time to adjust their planning, which means more 
flexibility for the production departments. On the other hand, the forecast presumably 
becomes less accurate because one week earlier less information is available. Considering 
the advantages and disadvantages the positive effects are bigger according to the 
stakeholders. 
In the future should be strived to advance the fixing date with one week to generate 
more flexibility. However it is only useful to do if all the regions worldwide are able and 
prepared to do this. The product lines can only start planning their own capacity with a 
complete Sales MTP. 

4.4 Using the Sales MTP 

4.4.1 Not for targets MTP 
In the analysis in Section 3.4.2 is stated that several forecasters have the idea that the 
Sales MTP has an influence on their targets set by the management and budgets from 
F&A. The reasoning is that a more conservative Sales MTP creates more conservative 
sales targets for the sales employees, which are easier to surpass. Politics and game 
playing like this is happening in many organizations and especially in the forecasting 
process according to Moon and Mentzer (1999). These authors and Bourne (2005) 
discuss measurements to overcome these problems which are described in "Appendix 0: 
Measures to Prevent Politics." The bottom-line of the measures described by these 
authors is that the creation of the business planning and the sales forecasting have to be 
done separately. In principle this separation is already daily practice, but the wrong 
perception, that the Sales MTP does influence the targets, still widely exists (Section 
3.4.2). Therefore it is not so much about changing the ways of setting targets, but more 
about changing the mindsets and perception of the sales forecasters. A first step in that is 
communicating clearly that the Sales MTP is separated from budgets and targets. Also 
including stability figures (changes between 4 months and 1 month in advance forecasts) 
of the Sales MTP in the forecast accuracy measurement would help to make the problem 
visible and could help preventing misusing of the Sales MTP. This should overcome the 
problem of the unusual conservative forecasting. If these measures fail after an 
evaluation period other discussed measures against politics and game playing should be 
introduced. An often heard opinion of people within Philips Automotive Lighting is that 
it is impossible to change the mindset of the forecasters. However, doing nothing in this 
field is not an option, because it is vital to the organization to have a clear view on future 
sales not only one month but also two three and four months in advance. 

4.4.2 Input Intake Planning 
In the definitions in this report the Sales MTP is defined as a forecast of the future 
unconstrained demand of the end customer. Stock policies and lead times should 
therefore not be included in the Sales MTP according to this agreed definition. However, 
Section 3.4 describes several cases where this is happening in the current situation. To 
prevent this from happening in the future, it is included in the basic rules and guidelines. 
This is important to prevent often occurring situations where the Intake Planning and 
Sales MTP figures are mixed with the effect that erroneously the wrong figures are 
passed on towards the production planners. If this Sales MTP is accurate enough it could 
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directly be used as input for the Intake Planning which means the planning taking the 
stocks and lead times into account, often called "netting." The Intake Planning should be 
made by the Logistics Department who has a good insight in stock levels and lead-times 
towards the end customer. 

4.5 Performance of the Sales MTP 
In order to learn more about the way the forecast accuracy should be measured in the 
future, an automated performance feedback tool is designed and tested that automatically 
creates feedback reports in the ERP system SAP. This newly designed feedback tool 
reports, of which examples are shown in "Appendix P: Proposed Feedback Reports," 
detailed feedback for account managers of the forecasting performance over the last 
months. Besides discussing and testing the possible reports with key account managers 
and other managers in the pilot program of OEM Europe, a first start is made to 
implement the tool. In that light also a manual is written for creating the feedback report, 
which is shown in "Appendix Q: Forecast Accuracy Report Manual." It should function 
as a temporary solution until the S&OP designs a final common feedback method for all 
regions. In this section the results from this pilot program with respect to the 
performance feedback are discussed. 

4.5.1 Measure forecast accuracy 
Until this point in this report the measure MAPE' from Equation 2 is used in the 
analyses of the forecast accuracy of the Sales MTP. However, in the automated 
performance feedback tool, introduced in this section, a different measure is used which 
is shown in Equation 3. In this equation the Y; represents the real sales quantity in month 
t, the F, represents the forecasted quantity in the Sales MTP of month t. This definition is 
chosen after a discussion with several stakeholders with among them the future users of 
the tool in the intermediate solution. The difference between the two definitions is that 
in the definition in Equation 3 the direction of the error is taken along (without absolute 
signs), and that the forecast (FJ is taken as base to calculate the deviation instead of the 
real (numerator changed). 

Forecast Accuracy Measure = mean [ 100 -(i- F, /' ) ] = mean [ JOO -(;, ) ] (3) 

Equation 3 Forecast Accuracy Measure Pilot program OEM Europe 

This measure is chosen because it has the advantage that the error's direction could be 
monitored which is a valuable figure to know for the sales forecasters in the process of 
learning from past performance. This is also confirmed by the most important 
stakeholders. Another point is that the sales forecasters think from their own forecast 
point of view, and how much this forecast deviates from the actual situation. Therefore it 
is easier for them to interpret the figures if the forecast is taken as the base to calculate de 
percentage error. A value close to 100% is an accurate forecast and either much lower or 
higher is inaccurate. In the pilot program this forecast accuracy is compared for the 
forecasts made 1, 2, and 3 months in advance which makes it possible to monitor the 
stability Sales MTP (Appendix P: Proposed Feedback Reports). 

4.5.2 Product level performance measurements 
The hierarchical product level on which the forecasting accuracy at least should be 
monitored by the sales organization's regional or logistics manager is the CAG level. If 
there are any remarkable discrepancies on this level, it should be possible to expand the 
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report towards a lower hierarchical level, such as 1 ON C. This way it can be monitored 
which l0NCs caused the differences between forecasted and real the most and with that 
a low forecast accuracy. In the automated performance feedback tool it is possible to 
zoom in on the 10 NC level. This gives the regional manager the possibility to give 
detailed feedback towards the forecasters on the level at which the Sales MTP is entered 
by the sales forecasters. It is important to give the feedback on the product level the 
forecast is entered by the sales forecaster. Only in this way the discrepancies and what 
could be learned from them can really be made clear. 

4.5.3 Way of monitoring performance 
With a certain forecast accuracy measure there are several ways in which the performance 
can be monitored. First the forecasting can be monitored over time (Bower, 2006). The 
performance in the past sets the norms for future accuracy targets. The organization then 
strives every month for a better forecast accuracy score than the last month. The 
planners need insight in whether they did a better or worse job in comparison with the 
months before. Thereby they are able to see the effect of their actions and eventually try 
to get on the road to the best possible forecast. This method is also the basis for the 
current forecasting accuracy measurements. Gilliland (2006) discusses the importance of 
having a lower boundary and targets in order to evaluate the forecasting accuracy. These 
targets can be set on the basis of benchmarks with other companies. 
In the ideal methodology the proposed ways of monitoring the performance should be 
combined. The current S&OP project people's view is to first introduce the comparison 
between the months over time. This information will be given as feedback towards the 
forecasters. It is however very likely that this is not enough to continuously improve the 
sales forecasting. Therefore it will then be necessary to introduce more strong measures 
in combination with the feedback that create incentives for better performance or 
consequences for the opposite. 

4. 6 Conclusions and implementation 
In the foregoing sections in this chapter several basic rules or guidelines were 
determined. These basic rules are discussed in a workshop with important stakeholders 
and afterwards shared with several other people involved. Altogether the following basic 
rules were defined: 

1. The Sales MTP should be an unbiased estimate of future unconstrxained sales 
quantities (except for structural limitations). Here sales quantity represents end 
customer product demand as opposed to how many products must be kept in stock 
or shipped. Reference is the expected time of departure (ETD) at the sales 
organization. 

2. The Sales MTP should take all relevant events into account such as seasonality, 
promotional activities, new products or markets, product phase-outs, and market 
dynamics. 

3. The Sales MTP is composed every month and is currently fixed at the last Friday of 
the Philips month. In the future, the aim should be to do this earlier. 

4. The Sales MTP's time horizon is minimally 4 months. 
5. The different logistics managers from the sales organization or, if this position does 

not exist, the regional sales managers are ultimately responsible for the Sales MTP 
process in their region. The regional sales manager is ultimately responsible for the 
Sales MTP's quality. 

6. Creating an accurate Sales MTP is part of the account manager's job and should be in 
the job description. 
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7. The Sales MTP does not and should not directly influence account managers' sales 
turnover targets. This should be communicated clearly throughout the organization 
to prevent misuse of the Sales MTP in the form of conservative forecasting with the 
aim of lowering the targets. 

8. Forecast Accuracy targets are determined both on 10 NC and CAG levels in 
comparison with actual sales quantities depending on the level the forecast is entered. 
Targets are set by comparison over time which should guarantee continuous 
improvement by learning from the past. For example comparing the forecast 
accuracy of the past few months with the forecast accuracy of the current month. 

To establish a successful implementation, these rules combined with the definition list 
should be made widely available to all people involved with the Sales MTP. A common 
understanding about the meaning, generation and use of the Sales MTP would be a 
valuable contribution to improve communication and common understanding of the 
Sales MTP and this will eventually contribute to a more accurate Sales MTP. The first 
step in the implementation phase would be to get buy-in from key people in supply chain 
management within Philips Automotive Lighting worldwide. Several of these people 
were already involved in the creation of these basic rules and guidelines, so those people 
should be the first ones to be approached in order to high-light this topic. This will be 
done by presenting the results to the key supply chain managers of the different regions 
in the monthly so-called Supply Chain Dashboard Meeting (Appendix F: Supply Chain 
Dashboard). Together with these managers and headquarters supply chain management a 
plan will have to be made how the rules could be employed in each of the different areas. 
Hereby, the whole organization is covered and this is important because these rules and 
guidelines should be introduced at once worldwide. The communication about MTP is 
cross-regional and therefore it is important that all part of the organization implement 
the rules and guidelines at the same time. Otherwise, only one end of the line is 
committed to the basic rules and guidelines and this could even increase communication 
problems. Also the project manager of the S&OP project is informed about the results 
and he will use them as basis principles for the continuation of the S&OP project. 
Finally, the definitions should also be included in the glossaries of internal management 
documentations and internal definition lists such as Feulner (2007). 
Before final implementation of the feedback report tool, it should be refined further and 
adjusted to the desires of the Logistics Manager of the Sales Organization OEM Europe. 
After that it will be a valuable tool in the intermediate solution, where giving feedback of 
the performance of sales forecasters will improve the Sales MTP's accuracy. It will also 
be a first draft for the design of a feedback mechanism in the S&OP project. This should 
be done together the SAP Competence Centre in coming months using the experience 
gathered in this project. In the S&OP project first the requirements of all sales 
organization regarding the feedback should be evaluated. With those requirements a 
common tool should be developed that is easier to use and with more functionality as the 
intermediate solution described in this chapter. In order to reach this a totally new tool 
should be designed and programmed outside the current MTP tool. Functionalities or 
figures that were not possible to include in the intermediate solution that will have to be 
added are for example: easier switching between product levels, monitoring the sales 
planning's stability (changes made between 4 and 1 month in advance), and unweighted 
and weighted average forecasting accuracy figures. 
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5. Design Sales MTP process 
In this chapter the second design direction of the project is described which contains 
an improved design of the Sales MTP process. The objective of this design direction is 
to build a scientifically reasoned and complete Sales MTP process which can be a 
basis for the upcoming Sales and Operations Planning Project and for the 
intermediate solutions initiated by Sales OEM Europe. The final goal is to propose an 
ideal design which, if implemented well, will improve the forecast Sales MTP 's 
accuracy. 

5.1 Introduction 
In this chapter a design of an ideal Sales MTP process is discussed. The design will have 
two future purposes within Philips Automotive Lighting. First of all the design should be 
a valuable input for the Sales and Operations Planning Project (S&OP). Among other 
things the S&OP Project will have the objective to improve the current way of planning 
on the medium term. The current methodologies will be replaced with a common way of 
working within Automotive Lighting. The most suitable and opportune elements of the 
design in this chapter should be taken over and the rest should be seen as a future ideal 
picture. The second goal of the design is to be immediate learning material for 
intermediate initiatives with the objective to improve the Sales MTP that are initiated 
during and right after the duration of this project. This is in particular the case at the 
Sales Organization OEM Europe that is not waiting for the S&OP project to be finished 
to go into action. The initiative is taken to improve the Sales MTP process by improving 
and intensifying the attention for the Sales MTP with some new activities. To what 
extend this project contributes to this is discussed in Section 5.4. In the following section 
first the possible building blocks of an ideal Sales MTP process are discussed. This is 
followed by a discussion about mutual coherence of the separate blocks in Section 5.3. In 
Section 5.4 the implementation plan of the building blocks is discussed. In the final 
section of this chapter concluding remarks are made together with a definite design. 

5.2 Building blocks 
In a design of a planning process conceptual choices have to be made between several 
components and activities that together form the planning process. In the remainder of 
the report these separate conceptual activities are defined as building blocks. These 
building blocks are determined in the current situation or extracted from scientific 
literature and in discussion with professionals in the organization. The possible building 
blocks of a planning process are discussed in this section. This is followed by an 
elaboration of the possible content and of each building block. 
In order to clarify the meaning of the term "building block" the current situation can be 
viewed more closely. Figure 10 is a representation of the activities in the current Sales 
MTP process as described in Section 2.2. In the current process basically two building 
blocks can be distinguished. These blocks are marked in this figure by orange blocks. 
These building blocks are also shown in the flow chart in Figure 11. This separation is 
made on the basis of the way the activities are completed. The first building block 
'Application of Judgmental Forecasting' consists of manual activities of the sales 
organizations of which the execution differs per region. The second building block 
'Finishing MTP' consists of the actions performed automatically by the MTP tool and is 
the same for all regions worldwide. 
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Figure 10 Sales MTP Process in the Current Situation 
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The first building block 'application of judgmental forecasting' is performed more or less 
manually by the different sales forecasters of the sales organizations. The second 
'Finishing MTP' building block is basically the MTP tool's added value in its current 
form. The MTP tool reconciles or harmonizes the planning for the different hierarchical 
product levels and then fixes and stores the planning. A more extensive elaboration of 
these activities in the current situation is described in Section 2.2. 

'""--~' 

Figure 11 Current Building Blocks Monthly Sales MTP Process 

Besides the already mentioned building blocks several other conceptual steps can be 
defined in a future Sales MTP process. First of all the mentioned activities in the 
scientific literature are reviewed. Many authors mention the concept of a baseline 
forecast (e.g. Fildes and Beard, 1992; Lapide, 2004). Another concept that is discussed by 
many authors is a cross-functional meeting to discuss and finally fix the planning (e.g. 
Lapide, 2004; Alhadeff, 2004). A step to categorize and segment key areas or product 
groups is amongst others put forward by Moon, Mentzer and Smith (2003). Several 
workshops and discussion sessions at Philips Automotive Lighting were organized with 
the goal to generate possible building blocks of a future Sales MTP process. In the 
discussions in particular the following building blocks were mentioned: data gathering via 
preparation tools and feedback of the measured performance with incentives and 
consequences. Figure 12 gives an overview of the distinguished conceptual activities. In 
the workshops and discussions sessions the general opinion is that the mentioned 
building blocks were complete and none of them is redundant. The mentioned building 
blocks are discussed subsequently in the rest of this section. Per subsection is elaborated 
on the possible content of each building block. 

Figure 12 Overview Building Blocks 

5.2.1 Data gathering and preparation 
In a discussion session organized with key stakeholders from Philips is concluded that an 
activity is needed in which valuable data and information is gathered as preparation for 
making the sales planning. This could enhance the way information and facts are used in 
the sales forecasting task which will eventually result in a more fact-based Sales MTP. It 
should preferably be done with the use of an automated tool that gathers, filters and 
arranges the most relevant information. Examples of this kind of information could be 
seasonality, information about product or market introductions, external economical 
developments, and promotional activities. 

PHILIPS -Shedding light on the medium term planning process- TU/e 35 



According to Wallace and Stahl (2002) data gathering should be done at different 
moments in the planning cycle. They argue that the first part is performed before the 
month-end and the second part has to be done after a month. The authors ague that it is 
important to do as many tasks before the start of the actual forecasting as possible. This 
is important to avoid delay in subsequent steps and to speed up the overall forecasting 
process. After this, at the month-end the historic data should be updated for presenting 
the actual results and for application of statistical forecasting later on. 
This building block should be organized at the beginning of every new month, before the 
actual planning takes place. The described activities from Wallace and Stahl (2002), 
before and after the month end, could be done simultaneously in the first week of a new 
month (Figure 13). Also the information sources mentioned in the workshop should be 
gathered and made available at this point. An information system can gather and 
calculate the desired figures and in an ideal situation an interface will display these figures 
specified for every single sales forecaster. 
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Figure 13 Data Gathering Building Block 

5.2.2 Categorization and segmentation 
The goal of the categorization and segmentation building block is to focus attention on 
the most important areas and products. This can save time or the available time can be 
used more efficiently. In particular for the time consuming steps, such as the application 
of judgment of experts, it is beneficial to have more focus on what is really important. If 
there is a clear segmentation and focus, the forecasters could get a list of products that 
need the most attention while making the Sales MTP. Also the people responsible for 
reviewing the forecasts (the sales organization's logistics manager) would have the 
possibility to review in particular the focus areas or products more into depth. In the 
current situation some forecasters already apply segmentation on the products they 
forecast. For example a simple ABC Analysis (Silver, Pyke and Peterson, 1998) is done to 
determine what the most important products are. For the important products the 
forecaster reserves almost all the time and effort. This kind of segmentations is not 
structurally and regularly performed by all the forecasters. Several authors wrote about 
activities connected to this building block on which is elaborated in the remainder of this 
section. First categorization is discussed, followed by segmentation and the 
determination of focus areas. 

Categorization of the products and customers: 
The most obvious categorization can be done based on product and customer 
characteristics. Kahle (2006) puts forward that categorizing is essential to structuring the 
information that is important for making a forecast. Due to the constant changing 
environment this categorization is not something that should be done only once. It must 
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be a dynamic system that adapts to the changing environment. How the categorization 
exactly is done and based on which characteristic can constantly change and is different 
in every situation. In the current situation the categorization based on regions is already 
in the organizational structure. Only key account managers and regional managers have 
more than one area for which their attention is needed. The products are also categorized 
in the hierarchical product levels. The organization should review these categorizations 
with a certain cycle and be flexible enough to implement the changes. 

Segmentation of Areas: 
Lapide (2004) argues that segmentation is a way to objectively and quantitatively generate 
a fact based forecast. Full forecasting segmentation of products in the forecasting process 
can be done in several ways according to Moon, Mentzer and Smith (2003): ABC, two
bin, dependant demand, make to order, product value, seasonality, customer sensitivity, 
promotion driven, life cycle stage, shelf life, raw material lead time, production lead time. 
Pearson (2004) puts forward that the data can be segmented based on the organizational 
structure and on market characteristics. If using the organizational structure of a 
company it is easy to appoint accountable and responsible people. The drawback could 
be that the historic database requires substantial maintenance because the organizational 
structure changes often in dynamic sales organization environment. Pearson also argues 
that not all market developments might be captured if the organization is the basis for 
segmentation. Aligning the forecasting database around market characteristics might be 
better to optimally use the historic database for quantitative forecasting. Key 
characteristics to be considered are: channel, geography and customer buying patterns. 
At Philips Automotive Lighting the Sales MTP is currently segmented according to the 
organizational structure, although the by Pearson mentioned advantages are not fully 
utilized. The responsible persons are not really held accountable for the sales MTP's poor 
quality. The fast changing environment as mentioned disadvantage seems to be less of a 
problem, because the situation with customers is quite stable. A segmentation according 
the marker characteristics seems a less attractive alternative because this would mean a 
complete restructuring of the organization and the information systems which would be 
necessary, which is a very costly and risky operation. The best alternative seems to 
segment according the organizational structure with better organized roles and 
responsibilities. 

Categorization and Segmentation 
Figure 14 Categorization and Segmentation Building Block 

Determine areas of special attention: 
A forecast analyst can identify the most important regions, items or customers or item 
per customer (Alhadeff, 2004). After the regions and products are properly categorized 
and segmented a decision can be made on which segments the focus should be. In the 
case of Philips Automotive Lighting a part of the organization with overview over the 
complete product portfolio, such as Product Marketing Management, could perform this 
task. According to Alhadeff the result should be something like a list of top 20 items on 
the basis of certain decision criteria. This will engage the forecaster to focus on the key 
items that eventually drive the forecast accuracy according to Alhadeff. This also 
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decreases the perception of the sales forecasting process being a black box. At Philips 
Automotive Lighting the segmentation and focus for example could be done as follows: 

• Areas: areas with the highest turnover, such as Japan and China 

• Product groups: the CAGs with the tightest production capacity or the most 
innovative products such as Xenon and Hipervision 

5.2.3 Forecast accuracy feedback (consequences and incentives) 
This building block consists of measuring the forecasting performance in the past and 
using this to eventually improve the performance continuously. The current way of 
completing this step is not structured (Section 2.4), though it could be a valuable 
contribution to the overall performance of the process. Possible steps that could be part 
of measuring and giving feedback are discussed in the following subsections. 

Management reporting forecast accuracy: 
Senior Management must monitor the forecasting's performance that is done in an 
organization. There are several ways to judge the accuracy and to evaluate the working of 
a process as a whole. Hyndman and Koehler (2006) divide the measures in four 
categories: scale dependant measures, measures based on percentage error, measures 
based on relative errors, and relative measures. The last two categories try to remove the 
scale of the data by comparing the forecast with those obtained from some benchmark 
forecast method, usually the naive. These methods have the problem that more than one 
series of forecasts on the same sample is needed to compare them with the naive 
methodology, which is not the done at Philips. The other two categories are easier to us 
and therefore more appropriate to start with. One of the percentage error measures 
(MAPE) is used in the current situation and is a good measure according to many 
authors. 
Gilliland (2006) puts forward that it is important to set well considered performance 
goals and boundaries. Goals can be set on the basis of benchmarks with other companies 
but Gilliland argues that organizations have to be very careful with this kind of 
comparisons. The accuracy between companies is often highly incomparable, because of 
the difference in demand patterns' predictability. Therefore according to this author it is 
better to base goals on the demand's predictability. Many authors (i.e. Gilliland, 2006; 
Hyndman and Koehler, 2006) argue that the performance of the naive methodology can 
be considered as the lower boundary to analyze the performed forecast. 
Another possibility is to compare the results over ti.me. Bower (2006) argues that it is 
necessary to communicate the development of the performance of the process' outcome. 
The planners need insight in whether they did a better or worse job in comparison with 
the months before. A good method according to the author is to set goals by a 
comparison with na:ive forecasting methods such as the moving average or random walk. 
In the current situation the management uses a certain measurement tool to monitor the 
overall and average performance of the Sales MTP on a high aggregation level and 
compares the results over ti.me (Section 2.4). From discussions with stakeholders the 
conclusion is drawn that this management report is a good and useful tool for 
monitoring the overall Sales MTP's quality and to follow the improvements of the Sales 
MTP process. The more sophisticated method discussed in this section might be better 
ways of monitoring the process' forecast accuracy. However, the attention is first on 
improving the actual process, and then later improving the measures. 

Forecasters reporting forecasting performance: 
It is important to give the sales forecasters feedback about their performance. An analysis 
on multiple levels is essential to help the organizational members to see the path towards 
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an excellent forecasting methodology (Bower, 2006). This should be done to guarantee 
that the process will improve continuously with sales forecasters learning from their 
mistakes. The most important performance measures for the forecasting process are the 
forecasting accuracy and the forecasting bias (i.e. Gilliland, 2006; Hyndman, Koehler, 
2006). 
For a solid measurement, well defined choices have to be made in order to generate the 
most appropriate forecast accuracy definition which is easy to interpret for the sales 
forecasters (Gilliland, 2006). The measures based on percentage error are in this case 
sufficient because they are easy to use and interpret in the situation of Philip Automotive 
Lighting, as discussed in the Sections 3.5 and 4.5. However, besides the magnitude, also 
the forecast error's direction, the bias (Winklhofer and Diamantopoulos, 2002), is a 
helpful criteria on which the accuracy can be judged. It is advisable to combine these two 
measures in a future Sales MTP process: the percentage error, such as the MAPE 
(Equation 1), could be compared over the different months, and the bias every month 
could show the forecaster the direction of his errors. An argument against two measures 
this often mentioned by people from Philips is that more than one measure is only 
complicating things, rather than helping the forecasters. The definition of the forecast 
error in Section 4.5 (Equation 3) combines the two elements, and is therefore a good 
solution. 

Consequences of rules or Incentives: 
Besides measuring the performance of a forecasting process it could be necessary to 
implement certain procedures to improve the performance over time. This could be 
done by punishing bad performance or rewarding good performance. These 
consequences or incentives should be the result of rules set in advance. In the situation 
where the sales force makes the sales forecasts a basic incentive is the fact that good 
forecasting should lead to reliable delivery which is also to the benefit of the sales 
forecaster. A basic consequence is not receiving products if the actual situation is not in 
line with the forecast. As discussed in Section 3.4, it is necessary to minimize the 
possibilities of politics and game-playing in a future way op working with incentives and 
consequences. A balance has to be found between the sales targets and forecast accuracy 
targets which should discourage the conservative forecasting. 

Forecast Accuracy Feedback I 
Incentives and Consequences 
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Figure 15 Forecast Accuracy Feedback 
Building Block 

and Incentives and Consequences 

5.2.4 Generating a baseline forecast 

Creating a baseline forecast: 
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Generating a forecast with quantitative methodologies is a good basis for further 
planning activities (Wallace and Stahl, 2002). There are several possible quantitative 
forecasting models mentioned in "Appendix J: Quantitative Forecasting" for making 
such a baseline forecast. There are three basic categories models according to Zhou 
(1999): exponential smoothing models, time series models, and econometric models. In 
an exponential smoothing model (e.g. Winter's approach) only the historic data series are 
used for forecasting future sales quantities (Hyndman, (2002) found 24 versions of 
exponential smoothing). Time series models (e.g. Box-Jenkins; Armstrong, 2006) also 
use the historic series of the forecasted item, but combined with other independent 
variables. With these models it is possible to separate structural changes from seasonal 
trends which might give a better forecast. With econometric models this also all is 
included combined with external variables such as GDP and interest rates. 
In the case of Philips Automotive Lighting the exponential smoothing methods can 
easily be compared with the use of the historic data and with that can be judged which 
model is the most appropriate. However, there are also several other parameters that 
could be a valuable input for the forecasting, such as car sales figures, economical 
developments or the contracts with set makers. Therefore, the time series models, either 
with or without economical factors, could also be analyzed further in the future as well. 
The big disadvantage of these more sophisticated time series models is that they are 
harder to implement and to use which is costly and time consuming, and often perform 
even worse than the simple exponential smoothing models (Armstrong, 2006). Therefore 
it is advisable to start comparing the exponential models and only if these are not 
performing satisfactorily to begin with the more sophisticated models. 
Per channel, market or region should be determined which models are the best 
predictors for sales quantities and as such the best baseline forecast. The baseline 
forecast should be made top down, which means starting at a higher product level. This 
is important for the next described step, the sanity check, in which on a high aggregation 
level a first capacity check could done at this moment. After that the forecast can be 
generated towards the lower hierarchical product levels, but only for the products for 
which sufficient data is available. 

A sanity check: 
Lapide (2004) puts forward that it is necessary to the use a "sanity check" already at the 
moment a baseline forecast is made. A sanity check means that on a higher hierarchical 
product level the proposed baseline for the Sales MTP is compared with the capacity 
levels followed by a conclusion whether it is feasible or not. Since the general capacity 
levels are already known this is not a complicated step to introduce. It should prevent the 
baseline forecast from being too high and being infeasible to produce by the different the 
different manufacturing departments. The result of the check should be a green light if 
the forecast is roughly feasible, and an alarm signal for higher supply chain management 
if not. 

Review parameters and model: 
At the beginning of this part of the process the statistical forecaster decides which 
statistical model to employ (Wallace and Stahl, 2004). Afterwards this choice has to be 
reviewed and if needed parameters could be changed or another model can be chosen. 
This has to be done regularly because the situation of the market and products can 
change rapidly. 
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Figure 16 Baseline Forecast made with Quantitative Methods Building Block 

5.2.5 Adjusting and fine-tuning forecasts with judgment experts 
The application of judgment of experts in a planning process could be performed by the 
account managers and later supervised by the regional managers and key account 
managers. Also, the documentation of assumptions is introduced in this section. Figure 
17 gives is a representation of the proposed content of this building block. 

Application of judgment: 
The most laborious step of the forecasting process according to many authors is the 
application of judgment. According to Wallace and Stahl (2002) account managers are 
the first to decide what will be the most likely future sales volume. Senior or regional 
management are the last people in line to decide and can thus accept the figures or make 
modifications. After their approval the sales forecast becomes fixed and is officially 
considered the best prospect possible. 
The Delphi Method is often mentioned as a basis concept to combine judgment of 
different experts (e.g. Ismail and Ahamad, 2003; Armstrong, 2006). The steps of the 
Delphi Method as described in the literature are discussed in "Appendix R: Judgmental 
Models" There are also several other judgmental models besides Delphi according to Jain 
(2007) and Armstrong (2006): Structured Judgment, Analog, Diffusion, Performance 
Evaluation Review Technique (PERT) and Survey which are also discussed in this 
appendix. Fildes et al. (2006) argue that in some cases it is necessary to enable rules 
which prohibit judgmental adjustment in certain circumstances. Another approach could 
be a guidance system that directs the forecaster towards making adjustments for certain 
important products, areas or customers. This guidance system could be based on the 
segmentation and categorization done for the determined key areas. 
In almost all mentioned methods the forecast approach is bottom-down, which means 
first the account management review, followed by reviews or approval on a higher 
hierarchical level. In the case of Philips Automotive Lighting this final review or control 
of the sales planning should be done by the key account managers and the sales 
organization's logistics manager. This seems a good and logical way to get more control 
on the Sales MTP's quality for the higher management in contrast to the current lack of 
overview and control. To increase the forecast accuracy the method will need to have 
more than one stage in which the forecast is reviewed by people on different hierarchical 
levels. 

Document assumptions: 
Wallace and Stahl (2002) mention the use of documenting assumption during judgmental 
forecasting. Also Armstrong (2006) discusses this in his method of structured judgmental 
adjustments, which should help to make a more fact based forecasting process. 
According to these authors the numerical data must be supported by words in an 
assumptions document and there are two reasons why this is so critical for the overall 
forecasting process: 

1. The assumptions should be made explicit in order to be able to share them with 
higher management who then better can judge the underlying assumptions made 
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and modify if necessary. This way not just the forecaster is responsible, but rather 
other key employees become involved in the process. 

2. Documenting assumptions makes it possible to better learn from the forecasts that 
are made in the past. When afterwards big deviations occur between forecasted 
sales and real sales, it is very valuable to review the assumptions made while 
forecasting. False assumptions might thus be prevented in the future. 

Adjusting and Flnewtuning 
Forecast with Judgment Experts r-------- 1 
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I 

Figure 17 Adjustments and Fine-tuning Forecast with Judgment Experts Building 
Block 

In the current Sales MTP process no such thing as documenting assumptions is done 
probably because of the disadvantage that it is a very time consuming step. An 
implementation of such a step is therefore only advisable if the other steps are further 
organized. 

5.2.6 Cross-functional Meeting 
Meeting to discuss the forecasted figures for the most important areas: 
One of the key elements of an advanced S&OP project is the so-called S&OP meeting 
(Lapide, 2004, 1). A structured meeting is the starting point of a successful relationship 
between the Operations Department and the Sales Department ( e.g. Lapide, 2004; 
Alhadeff, 2004). It establishes and formalizes a channel for regular communication. This 
communication should be done routinely and formalied in some kind of telephone 
conference. It should also be organized on a virtual basis to reduce travel time and to 
enable the process to be global (Lapide, 2005). According to Lapide (2004) this should be 
a meeting with at least Marketing, Sales, Finance and Operations. The start of the 
discussion should be about reviewing previous planning and generating a root-cause 
analysis of any plan variations. There then should be a discussion about a baseline 
forecast generated by quantitative or event-based methodologies. The outcome of such a 
meeting must be a consensus forecast. 

5.2. 7 Finishing Sales MTP 
Volume and mix reconciliation: 
It is possible to make a planning at different product hierarchy levels. For different 
purposes different levels of planning should be available. Wallace and Stahl (2002) 
describe a step in which the planning is harmonized for the different hierarchical levels. 
They call this volume and mix reconciliation. The authors distinguish two levels: the 
volume level and the mix level. Volume levels are the product families (CAG), and mix 
levels are the end items (12 NC). In the case of Philips Automotive Lighting there is even 
a third level which is between end items and product families, namely the level seen from 
production perspective (10 NC). The existing MTP tool does this reconciliation 
automatically with historic ratios after the forecast is entered. 

Share and Store Forecast: 
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At the end of the process the planning or forecast has to be stored and shared among 
possible users. In the current situation the planning is stored in a central database and 
thus becomes retrievable for users. However, currently the Sales MTP is not explicitly 
shared among users. In other words, the user only has the possibility to enter the system 
and to retrieve the planning with the desired parameters. There are potential users that 
do not have direct access to the system to view the Sales MTP, and those people should 
receive the planning through another communication channel. 

Finishing Sates MTP 
I:='· ~ .. --: - - -
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Figure 18 Finishing Sales MTP Building Block 

5.3 Sequence of building blocks 
After discussing the building blocks of an ideal Sales MTP process separately, proposals 
to link and order the different blocks are discussed in this section. A preliminary 
proposal is drawn up for the Sales Organization OEM Europe. With the new 
appointment of a supply chain manager at this sales organization a project is initiated to 
improve the Sales MTP process. The second proposal is from a workshop held with the 
most important stakeholders. Finally, the sequence of an ideal Sales MTP process is 
discussed. The proposed sequences of the individual building blocks are discussed 
subsequently in the remainder of this section. 
The first proposal from OEM Europe is shown in Figure 19. Three of the seven building 
blocks discussed in the previous sections are taken over in this proposal: feedback of past 
performance, baseline forecast, and judgment of experts. 

Figure 19 Building Blocks Proposal OEM Europe 

Figure 20 shows the details of the building blocks. The sequence is logically organized 
and there is essentially no other sequence possible. At the beginning of every month the 
feedback will be prepared using the last available month's performance. This feedback 
will first be given to the order desk people who were responsible for the forecast 
generation. In addition, the (key) account mangers get feedback on the Sales MTP 
performance of the previous months, and that data is then stored in a database. The last 
step in this block would be to use the previous month's performance in the forecast of 
the new month. After this a baseline forecast is generated on the basis of already-received 
customer orders. This is then reviewed and adjusted sequentially as follows: order desk 
employees, regional and key account managers, and finally by the sales organization's 
Supply Chain manager. A discussion session or workshop was organized during this 
project with several key framework stakeholders to design an ideal future Sales MTP 
Process. The workshop's result is shown in Figure 21. There, it is decided that the 
organization at this moment is not ready for the building block cross-functional meeting 
(Section 5.4). Therefore this block is not included in the flowchart. The first building 
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block is the feedback loop from the last month. After that the categorization and 
segmentation can be done although there is no consensus on whether or not this block 
should be included in this blueprint of the monthly cycle. The general thought is that this 
building block is not so important that it should be done monthly. Following that, the 
stakeholders were enthusiastic about the idea of a data gathering tool in order to have the 
optimal information available at the start of the planning. A baseline forecast on a higher 
product level is also included in the design after the data gathering. This would guarantee 
that there will be a certain base forecast no matter what. After that the judgmental 
forecasting done by account managers and other responsible people within the sales 
organizations is rendered, and finally so is the finishing building block, with both being 
part of the existing Sales MTP process. 

FC = Forecast 
FA= Forecast Accuracy 

Figure 21 Monthly Sales MTP Process 

The ideal proposal is different from the discussed proposals (Figure 22). The choice is 
made to include the categorization and segmentation building block and the cross
functional meeting building block for reasons discussed in Section 5.4. The sequence of 
the first three building blocks is also different. It is more logical and even necessary to 
start with gathering information before giving feedback. The categorization and 
segmentation step can better be performed after the feedback is given and incentives or 
consequences are executed. This is because it is valuable to take into account everything 
learned in the feedback loop by the decisions made in the categorization and 
segmentation step. Furthermore, it is decided to include the cross-functional meeting 
after the judgment of experts and before finishing the Sales MTP. The cross-functional 
meeting as described in this chapter is the closing of the planning with the goal to 
generate a single figure for supply and demand planning. Therefore this is done at the 
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very end of the process. Only storing and sharing of the Sales MTP (the finishing 
building block) must be performed after the cross-functional meeting. 

Figure 22 Final Proposal Monthly Sales MTP process 

5.4 Implementation 
For each building block it is determined what actions are needed to accomplish 
successful implementation. This is done in comparison with the current situation as well 
as in discussion with stakeholders. The implementation goes into two phase, in other 
words the two purposes of this design, as discussed in the introduction of this chapter: 
the intermediate solution for OEM Europe, as well as the S&OP project. Per building 
block the actions are discussed in the sequence as determined in Section 

Data Gathering: 
The data gathering and preparation is now done manually by the individual forecasters. 
This makes that a big part of the forecasting is done on the basis of gut feeling and 
intuition and less based on facts. Making the relevant facts and information more directly 
available for the sales forecasters would stimulate a more fact based forecasting and with 
that could improve the forecast accuracy. To structure and automate this with a data 
gathering and preparation tool will be hard to accomplish on the short term because it 
will take too much time to do it right. A totally new tool will have to be designed with all 
the stakeholders and the sales forecasters have to change their way of working. Therefore 
it will be not applicable to the intermediate solution. In the S&OP project however this 
building block should be introduced. An automated tool to support the planning 
decisions and with that a more sophisticated way of storing and sharing historic 
information is essential to improving the forecasters' performance. The hardest part will 
be to determine what information is relevant and valuable enough to be included, in 
particular because this varies for every sales forecaster. The danger is that the sales 
forecasters are overloaded with too much information which would only complicate the 
forecasting task. 

Forecast accuracy feedback (incentives and consequences): 
The feedback and incentives or consequences will certainly be part of the S&OP project 
because it is seen as the biggest shortcoming of the current way of working by the S&OP 
managers. In the intermediate solution activities have already been initiated in order to 
generate more detailed feedback for the sales forecasters. The hardest part will be to 
come up with certain adequate consequences and incentives with less possibility for 
politics and game playing. In the discussions it became apparent that the various opinions 
are far from aligned on this point. On the one hand a group wants to use the feedback as 
an incentive in its own. Its opposing group is thinking of more regimented measures 
such as bonuses for good planning and not receiving products if the forecasting falls 
below standards. The "soft" way should definitely be introduced as part of the 
intermediate solution. If the results are satisfying this will be enough encouragement to 
continue and, if not, a "harder" approach should be designed and introduced into the 
S&OP project. The discussion has to continue internally and a certain decision has to be 
made in the framework of the S&OP project. 
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Categorization and Segmentation: 
In the workshop the categorization and segmentation building block is not directly seen 
as part of the Sales MTP process. The general opinion is that this block is not part of the 
actual process because it could be performed less frequently. In their opinion the 
segmentation should be done yearly or even less. However, this approach could give 
certain problems when a situation changes during a year, and the focus is on the wrong 
products. Kahle (2006) argues that this step should be an integral part of the planning 
process because in an ideal planning process it should be possible to change 
segmentation and focus at any moment it is necessary. Therefore this building block is 
included in the proposal of an ideal monthly Sales MTP process. There is decided that it 
will not be introduced into the intermediate solution although it should definitely be an 
element in the S&OP project. It will help the sales forecasters focusing on the most 
important products and with that time will be saved and the forecast accuracy of those 
products will increase. This is especially the case for the aftermarket channel because the 
number of products is a lot higher and there are big differences in importance. Therefore 
could be proposed for example to start implementing this for the aftermarket channel. 
An organization with overview over the entire product portfolio, such as Product 
Marketing Management, will have to generate a certain segmentation and focus. The 
hardest part of a successful implementation is to prevent that this step is seen as a 
onetime event but that it is possible to move the focus regularly. 

Generating a Baseline Forecast: 
Creating a baseline forecast has already been introduced in the intermediate solution in 
the pilot program of OEM Europe. The exact effectiveness is at the moment of this 
report not clear, but some advantages are already apparent. First of all the Sales MTP is 
certainly filled with reasonable figures, and even if the judgment of experts is done poorly 
or not done at all there is a reasonable output. Another advantage is the fact that the 
judgmental forecasting can be done faster because the forecaster does not have to start a 
forecast from scratch. In the S&OP project this generation of a baseline forecast should 
definitely be implemented globally because it will not only save time but can also increase 
the forecast accuracy. In the intermediate solution is chosen to use the received customer 
orders as the baseline forecast. In the S&OP project should be examined per segment or 
market whether other quantitative methods are more accurate. The hardest part will be to 
continuously find and use the best quantitative forecasting method possible. Situations 
change rapidly in some cases and adjustment of the method or parameters could be 
necessary regularly. 

Adjusting/fine-tuning forecasts with judgment of experts: 
The application of judgment is already part of the current way of working but two 
elements should be added to reach the ideal proposed situation: more control from 
regional managers and the documentation of the assumption. 
The central controlling or supervising step of key account managers and regional 
managers should be introduced in the pilot program of OEM Europe. This has created a 
lot of awareness about the Sales MTP's importance and with that an increase of the 
forecast accuracy. In the S&OP project should be started with appointing the responsible 
people in all regions that could be held accountable for the Sales MTP's quality. It is up 
to them to support and initiate the needed changes in the different regions. 
The second element is the documenting of assumptions to support feedback flowing 
towards account managers. This will support the supervising task and also make it better 
possible for the sales forecasters to learn from past performance. It will be the hardest 
part to implement and therefore it is not immediately part of the S&OP project. The 
management's priority is currently to get commitment from the sales forecasters and an 
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extra time consuming activity like this, will not contribute to this. Nevertheless, it is part 
of the ideal proposed design of the Sales MTP process because it is potentially a valuable 
contribution to the continuous improvement of the Sales MTP's quality. A condition for 
successful implementation is that the sales forecasters have enough time left to put effort 
into the assumption documenting. It should be examined whether this is the case after 
the other building blocks are implemented. 

Cross-functional Meeting: 
In the workshop and other discussions the cross-functional meeting building block is 
seen as something for the long term and not immediately applicable to the current 
situation. The argument is that first the demand planning process should be organized 
properly and only then is it possible to begin aligning supply and demand. There is also 
argued that the Sales MTP should be fixed before such a meeting can start and thus is 
not a part of the Sales MTP process itself. In the intermediate solution it will definitely 
not be possible to organize this step but, in addition, the S&OP managers do not see this 
as a possibility. In an ideal situation the supply and demand should be aligned at this 
cross-functional meeting because it would help the organization to close the existing gap 
between supply and demand. This gap is a big problem in the current situation, so action 
with respect to this point is definitely needed. However, if it is not possible in the near 
future it should be introduced later on. Otherwise, the Sales MTP stays a loose entity in 
the organization without a connection to the business' supply side and unrealistic sales 
forecasting could continue to exist. 

Finishing the Sales MTP: 
The finishing building block is part of the current Sales MTP process and therefore 
partly already successfully implemented. The reconciliation, sharing and storing is done 
automatically with the MTP tool although the sharing part could be organized in a more 
active way, already in the intermediate solution. A proposal made is to explicitly share the 
Sales MTP by sending it around instead of simply making it available in the MTP tool. 
The first step would be an analysis to find out who is in need of this, and who prefers 
and is able to do it themselves. A more drastic addition in the proposal is to make it 
easier to retrieve previous Sales MTPs from the historic database. This improvement 
proposal is a big change in the information system which is too much for the 
intermediate solution. However, it should be part of the S&OP project because it is 
necessary to have easy access to historic data to use it in new sales forecasting. 

5. 5 Conclusions 
Figure 23 is a representation of the final design in the second solution direction described 
in the previous sections of this chapter. The building blocks are displayed in green and 
the possible content is shown both under and above the blocks. This design is a 
blueprint or map of the way the Sales MTP process would look in an ideal situation. In 
discussions with stakeholders the conclusion is drawn that the organization is currently 
not ready to implement all of the proposed building blocks. Nevertheless, the attainment 
of this final goal in the future should be strived for. The S&OP project often mentioned 
in this report will deal with many relevant issues in this field. This design should be 
considered the ideal future picture in the background of this project and future projects 
with this subject. The following chapter is a summary of all the major findings in this 
report. 
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6. Conclusions 
In this chapter the major conclusions of the previous chapters are summarized. These 
conclusions are complemented with some recommendations for possible 
implementations and future research focus . 

6.1 Conclusions and recommendations analysis phase 
In the project's analysis phase the causes of Sales MTP inaccuracy are determined. The 
analysis in itself has already caused several people within the organization to begin 
activities in order to improve the Sales MTP. Examples of this effect include: 

• An extra check in Japan before submitting the final Sales MTP 
• Projects within Sales Organization OEM Europe with the goal of generating a 

common way of planning and generating performance feedback. 
• Awareness of the Sales MTP's importance when manually sending feedback to 

OEM USA,Japan, China and Europe 

The first concrete result of the analysis phase is a process description of all the levels of 
planning activities done in Aachen which are relevant to the Sales MTP. This description 
is discussed in Section 2.1 and "Appendix B: Planning Framework." The description 
show how complex the information flows are between the planning levels, and how 
much is based on indirect and unofficial information flows. The process descriptions 
were a valuable information source for several (new) people within the organization who 
wanted to know more about the planning activities in Aachen and Philips Automotive 
Lighting. The current Sales MTP process is described more in detail and later analyzed in 
Section 2.2 and Chapter 3. The analysis has the aim to determine causes of the 
differences between forecasted and the real sales quantities in the Sales MTP. It is found 
that the Sales MTP is often very inaccurate. One of the main causes is that there is not 
enough focus toward making an accurate Sales MTP on the part of the sales forecasters. 
This is partly because the Sales MTP's importance is not made clear and because of 
disappointing experiences with poor delivery reliance in the past. Another main cause of 
these inaccuracies is that there is not really a process built around the MTP tool. Rather, 
the MTP tool is a loose entity within the organization and not enough people seem 
concerned with it. For example, an often heard comment is: 'No one uses the MTP, so 
why should we bother making an accurate sales forecast'. This report aims to change this 
way of thinking and assumes that the Sales MTP would be used if it is accurate enough. 
There is also no clear understanding of what the Sales MTP exactly should be and what 
should be taken into consideration in the forecast. There is no clear understanding about, 
whether the Sales MTP is including the lead time or stock levels. Furthermore, the lack 
of feedback is remarkable in the current situation, what makes that sales forecasters have 
no idea on how they perform at the forecasting task. 
The analysis phase's end result is a cause-effect analysis with 12 causes and even more 
root causes of the Sales MTP being inaccurate. The analysis shows that it is a complex 
problem and that there is a lot to be done to solve it. These causes were the basis for the 
possible solution directions, all of which could be starting points for further research. 
Two of the directions are further discussed and dealt with in this project. The other 
directions have to be addressed after this project is finished, such as in the upcoming 
S&OP project initiated by Philips Automotive Lighting Headquarters. 

PHILIPS -Shedding light on the medium term planning process- TU/e 49 



6.2 Conclusions and recommendations design phase 
The first design consists of a set of basic rules and guidelines with the aim to of creating 
a common understanding of the significance, generation, and Sales MTP's use, and to 
furthermore underscore the way in which the process' performance should be 
monitored. The concrete result of this design is a list of eight points and a definition list 
of terms used when communicating about the Sales MTP. These results will be shared 
among the people involved in the process within the organization. This way the 
communication about and the understanding of the Sales MTP will improve and, with it, 
the Sales MTP's accuracy. It is important to implement these rules and guidelines globally 
simultaneously. The communication surrounding the Sales MTP is cross-regional, so it is 
important that all parties are involved. To reach this goal, first the key supply chain 
people worldwide will be informed, and it is then up to them to organize these 
improvements in their part of the organization. This will definitely solve many 
communication problems and it will increase the real Sales MTP's forecast accuracy. If 
everyone is on the same page fewer misconceptions will arise and everyone will be more 
convinced that the Sales MTP has a lot of added value and is therefore important. 
In addition, a feedback tool is initiated that automatically generates a report of the 
forecast accuracy which can then be shared with the sales planners. The tool makes it 
easier for the sales organization's logistics manager to retrieve key figures from the 
database. This way it is possible to give feedback to the different account managers or 
sales forecasters more quickly and easily. Giving feedback on the forecast accuracy has 
never been done before in a structural way, so giving structural feedback with this report 
tool will immediately have positive results on the Sales MTP's forecast accuracy. This 
feedback report tool could work as an intermediate solution until a more common and 
sophisticated way of generating feedback is implemented in the S&OP project. 
The second design is a blueprint for an ideal Sales MTP process. This blueprint is a 
valuable input on the short term, particularly for the Sales Organization OEM Europe. 
This sales organization is currently working on improving the Sales MTP's quality by 
improving its current, or better, beginning a Sales MTP process. Additionally, this design 
is valuable input for the S&OP project that is commencing after the end of this project. 
The element segmentation in particular is a new idea for the S&OP team members. Also, 
the idea of the base-line forecast will probably be part of the changes that are going to be 
initiated within the S&OP project. However, they are less enthusiastic about the cross
functional meeting required by the design in spite of the fact that this building block 
deals exactly with the weakest point of the current process, namely the alignment of 
supply and demand. It is advisable to start introducing the cross-functional meeting 
sooner rather than later because otherwise the organization will continue to use two 
separate planning methods: one for manufacturing and one for sales. In order to 
guarantee more visibility for the production departments the two planning processes 
should be aligned in some way. Only this can actually improve the internal and external 
delivery reliability of Philips Automotive Lighting. 
The main conclusion of the project's design phase is that there are a lot of activities 
initiated during this project, and partly because of this project that are going into the right 
direction. These activities are very promising and it is important that at least something is 
done. With a more a more common understanding of the Sales MTP and a more 
reasoned process the quality can only improve. In the current situation of scarce 
production capacity it might seem that planning is not really important, but it is necessary 
to be prepared for future developments. Only this way Philips Automotive Lighting can 
keep or get control over the whole supply chain, from supplier to end customer. 
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6.3 Further research and projects 
As mentioned before, there are still 10 solution directions (fable 3) not dealt with in this 
final thesis project which could be subjects of further research and projects. Additionally, 
in the two directions discussed in this report still contain much room for further 
activities to reach an optimal implemented solution. The rules and guidelines and list of 
definitions generated through this project should be shared and used by all the people 
involved in the process and the blueprint of the Sales MTP process must be worked out 
further and implemented correctly. The S&OP project aims to deal with all of the 
mentioned open tasks by restructuring the total Medium Term Planning process and 
implementing a common way of working within Philips Automotive Lighting. 

Remaining Solution Directions: Impact 
(Ranked 1-10): 

1. Not all information used ➔ exploring valuable input sources 4 

2. Low commitment MTP forecasting ➔creating commitment 5 

3. Logistics BCA extra link ➔ Training and guidelines MTP for new 6 
areas 

4-. No input ➔ Preventing no input 9 

5. Low predictability ➔ Forecasting in changing environment 1 

6. Complications concept judgmental forecasting ➔ Combing 7 
concepts of forecasting 

7. Not all planning possibilities used ➔ Improvements on the 8 
~urrent concept 

8. Mixing goals and real expectations ➔ Preventing misuse MTP as 2 
goals 

9. Limitations current forecast accuracy measurement ➔Design of a 10 
performance measure 

10. No structural performance feedback towards forecasters ➔ 3 
Proposing a feedback mechanism 
Table 3 Remaining Solution Directions 

From experience in the analysis phase a certain sequence of importance or prioritization 
is made for the different directions for future research. In "Appendix M: Solution 
Directions" a prioritization is discussed on the basis of the positive impact a successful 
completion of the solution direction has on the Sales MTP's forecast accuracy. This 
ranking, in which the lowest number denotes the lowers impact, is also shown in the last 
column of Table 3. Following this ranking the first solution direction that should be 
explored is the creation and implementation of a feedback loop of the forecast accuracy. 
This should be followed by a method to prevent sales forecasters from giving no input at 
all and an improvement of the current way judgmental forecasting is applied. Actually 
this project and the pilot program of OEM Europe already made steps in these three 
directions. A proposal for performance feedback reporting for the sales forecasters is 
made in the framework of this project and discussed in "Appendix P: Proposed 
Feedback Reports." In the pilot program improvements in the other two directions are 
started. A baseline forecast is initiated that prevents that there is no input at all and also 
the organization of a more sophisticated way of applying judgmental forecasting is 
introduced. Further research should continue in the direction of exploring possibilities to 
combine different forecasting concepts, such as statistical forecasting methodologies and 
event based forecasting in combination with the currently used judgmental forecasting. 
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The training of new areas that are going to have access to the MTP tool is an inevitable 
upcoming action. The designed rules and guidelines in this report could be used in this 
direction. The following topic of research would be to explore ways to increase focus 
from sales forecasters for making a more accurate forecast. Recommendations on how to 
implement incentives or consequences are made in Chapter 5 in this report. The last 
subjects are: using all available information, a feedback mechanism, prevent mixing goals 
and real expectation, and finally research on how to forecast in a changing environment. 
The design of a feedback mechanism is inevitable if an improved way feedback 
measurement is implemented. 
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Appendix A: Research 
Questions and Model 
Research question: 
The research question is defined as follows: 

What are causes ef the differences between the farecasted and the real sales quantities, 
especial!J in the Medium Term Planning, and how can these differences be reduced? 

Sub research questions: 
The sub questions are divided into different categories related to distinguished parts of 
the Sales MTP process or the rest of the planning framework. Figure 24 shows an 
overview of the Sales MTP process used for the categorization. Wallace and Stahl (2002) 
discuss an analogy with a production process, and argue that the forecasting process can 
be subdivided into three different parts. They distinguish inputs, the forecasting process 
itself, and outputs. Some other authors also describe improvement feedback as a separate 
part of the forecasting process (O'Connor, Remus, Lim, 2005; Moon, Mentzer, Smith, 
2003). Although this step is closely linked to the output of the Sales MTP-process, it will 
be distinguished as a fourth step here. The surrounding planning framework are the 
other planning activities in which the Sales MTP is used or the other way around. 

Figure 24 Medium Term Planning Process 

Surrounding Planning Framework: 
• What activities are performed in the current Planning Framework? 

Input: 
• What is the qualiry ef the input ef the MTP tool? What are the reasons far the differences between the 

input qualiry between certain areas? 

Process: 
• What were the reasons for Global Aftermarket SCM to re-engineer their Medium 

Term Planning Methodologies? 
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• What data manipulation is done within the Sales MTP Process and what effect does this have on the 
output? 

Output: 
• What does the OJl,anization require from the output of the Sales MTP process for successful usage? 
• What is the accurary of the medium term forecast? 
• What are the consequences of the inaccurate forecasting on the medium term? 
• How does the Medium Term Planning process perform in comparison with other 

organizations? 

Feedback of performance: 
• Which structural activities are embedded to improve the medium term forecast? 

Research models 
The research models are based on the researching methodology theory described by 
Verschuren and Doorewaard (2000) and Van Aken, Van der Bij and Berends (2003). The 
research model developed for the first phase of the project is shown in Figure 25. 

Figure 25 Research Model Analysis Phase 

In Chapter 2 the current Sales MTP process will be described. This current situation is 
put into perspective with the information gathered in the mentioned sources and with 
data from other organizations within Automotive. The latter is only limited done. The 
other sources of information are shown on the left side. In particular the meetings with 
professionals within the organization and scientific literature about (sales) forecasting 
were used to gather information. Certain information formed a clear picture of how the 
situation differs from an ideal situation and from how the Sales MTP was initially was 
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intended to work. A clear analysis about this is described in Chapter 3. Chapter 4 gives 
the solution directions that could be explored in the design phase to solve the distinction 
between the ideal and the current situation. 
The research model for the scientific design phase is shown in Figure 26. 

" 

Figure 26 Research Model Design Phase 
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Appendix B: Planning 
Framework 
The planning process at the Philips Automotive Aachen site is a complicated and often 
unstructured and informal process. There is a big difference between how the process 
was intended to work, and the current working of the process. 

In the rest of the Chapter the different levels of planning will be elaborated on. For every 
part of the planning, the initial design is denuded. Furthermore the current situation is 
described with a reflection on the links between other planning levels. At the end of the 
chapter are remarks of important developments within the organization with respect to 
the planning framework. 

Annual Operational Planning 

Besides long term financial goals for the next four or even 15 years, the Annual 
Operational Planning is the most strategic forecast in the planning process. Every year 
certain forecasted quantities for the coming calendar year are allocated over the different 
manufacturing sites. 

Initial intention 
The AOP is drawn up at the so-called Carrousel Meeting. At the Carrousel meeting 
managers of the sales organizations and the manufacturing sites come together to 
negotiate the quantity distribution among the production sites. Also the prices for the 
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Figure 27 Planning and forecast process at IPSC Aachen 

upcoming year are negotiated. On the basis of a sales forecast made by the Product 
Marketing Management (PMM) department the sales managers want to sell their 
prospected Sales. The production sites have to compete with each other on the price to 
fill their production capacity. The eventual result should be the lowest overall price, 
which triggers the production sites to continuously improve their performance. The 
Product Lines also have to prepare their suppliers. The suppliers can be supported and 
trained so they can satisfy the coming material requirements. Besides these annual agreed 
numbers, there are also moments in between where the figures are updated with the last 
available information. Formally this is done every beginning of a quarter with the 
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Quarterly Update. The Finance and PMM departments in corporation with the different 
Sales Organizations make the Quarterly Update. 

Current situation 
The current situation of the Annual Operational Planning is quite as it was supposed to 
be. The Business Group supply chain management does not see the current process as 
faultless, but the working is at an acceptable level as them concerned. Other people 
within the organization point out that the agreed numbers are still far from accurate. As 
an example the first AOP update in 2006 can be given. At this update the AOP in terms 
of quantity was increased with almost 30%. Product Lines anticipate on a certain 
inevitable deviation, but this has certain boundaries, and 30% is too much. It takes the 
business lines a few months to adjust, when a major decrease or increase in quantities is 
occurring. Their own capacity has to be changed, and the suppliers have to be trained 
and developed. 

The Quarterly Updates give correction on the original forecast for that running year. 
Every update that takes place is based on the actual developments of which a lot are 
yearly returning events, especially for the OEM channel. 

So is the first update in January corrected with the knowledge of the contracts that are 
agreed upon with the Original Equipment Manufacturers. With a contract a market-share 
is agreed of the total sales of that particular set maker against a certain price. The demand 
of carmaker for sets from set makers is prospected by the Global Sales departments. 
With the market share the expected OEM sales for Philips can be calculated. 

In the first three months of a new year the OEM customers have to adjust to their new 
production routine, and the sales can be bumpy because of that. At the moment of he 
second update the final routine can be seen and sales levels should stabilize. Also in the 
meantime in the APR region the new contracts with OEM customers are closed, because 
of the fact that their year is asynchronous with the year in the rest of the world. The 
second update takes all this into consideration. 

At the time of the third update the real demand of the car manufacturers towards the set 
makers is felt in the demand of the set makers. It takes a few months before 
developments in final customer demand can be seen in the set maker demand. The 
carmakers also basically do their planning in whole years, and they adjust their 
production quantity when they see changes in customer demand. After six months in the 
running year these changes are visible and then adjusted in the third quarterly update. 
The last update also takes the actual sales into consideration and corrects the AOP 
quantities for the last three months in the running year. At the same moment in time the 
AOP of the next year is determined. 

The AOP is used for financial forecasting; budgets are fixed and goals are set. At the end 
of the year these goals are compared with the final results and the sales organizations are 
judged on that. For many people interviewed, this seems to be the reason of the 
structural gap between the AOP and the first quarterly update and finally the year 
quantities. sales organizations tend to give careful forecasts at the start of a year, of which 
they are sure they are able to reach. 
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Medium Term Planning 

The Medium Term Planning is based on the final outcome of a tool in the used 
enterprise system. The input is given monthly by the local sales organizations. The 
further working and the difference between current and preferred use will be discussed in 
the coming sections of the chapter. 

Intention 
The initial intention of the Medium Term Planning tool was to provide the organization 
with valuable information about the prospected sales for the upcoming 15 months. This 
planning horizon was chosen, because it should be the main input for the Annual 
Operational Planning. The AOP takes place in September and at that moment the 
quantities are agreed upon for the next calendar year, so 15 months in the future. The 
Sales MTP could give a prospect of the quantities to be sold at the start of the AOP 
negotiations for the regional sales organizations. 

The tool is set up in the enterprise information system SAP. The input in the system is 
given by the different local sales organizations, with the region sales organizations that 
should monitor the correctness of the separate inputs that are generated. The sales 
planning of the same month one year earlier is taken from the historic database, and used 
as an initial value. The user can decide to leave the initial value untouched if it seems to 
be a good forecast. But actually the tool is built so the sales organizations can enter a new 
forecast for each month for every product group. It is also possible to forecast on a 
lower level in product hierarchy, for one or more products on either 10NC or 12NC 
level. If this is not performed, the tool does an automatic deviation towards the lower 
hierarchy level with the use of historic data. The historic ratio is used as a key to do so. 
The system automatically reconciles the quantities of the different product levels 
(Wallace and Stahl, 2002). It is only possible to give the forecast on 1 level for each CAG, 
i.e. everything on CAG or everything on 10NC. Afterwards it is not possible to 
determine on which level the input was given by the forecaster. 

The user has the freedom to do the forecast in a few different ways. The user of the 
MTP tool can choose to manipulate the initial values or leave them untouched. For some 
products the sales quantities can be that stable that the old data are a good forecast for 
the next year. For others more effort is preferable for a good forecast. Then it also could 
be valuable to forecast on a lower hierarchical level. 

Current situation 
At this moment it seems that the MTP tool is not used as effectivly as it could be. Its 
input is generally regarded as "unreliable" and therefore the outcome of the tool is not 
trusted. There is a broad consensus about the fact that the Sales MTP is not reliable, but 
at the same time it is the only structured tool that is used to forecast the sales quantities 
on the Medium Term. Despite the disadvantages it is simply the most valuable 
information available on the medium term. 

The first question that has to be determined is whether the outcome really is that 
inaccurate as everybody thinks it is. It seems that the inaccuracy is acceptable on a high 
aggregation level, but not on lower levels. That means on the lower product hierarchical 
level and per local area. An analysis is performed of the forecast accuracy of one month 
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in advance forecasts. This analysis is described in Chapter 3. The analysis proved that 
there were several local Sales Organizations for which the sales forecast was quite 
accurate. For other local Sales Organizations the forecasting performance seemed poor. 
This could have several incidental reasons. Structural bad performance points at a less 
accurate forecast done by a regional area. If the performance of one month in the future 
forecasting is bad it is likely that later forecasts are even worse. 

There are examples of sales organizations that put a lot of effort in giving a detailed 
forecast for the most important product groups, which leads to accurate forecasting. On 
the other hand there are a lot of examples where no forecast is done at all. Historic data 
are then copied one-on-one even though this is not a good forecast. It is said that the 
tool is too time consuming and too complicated for certain sales organizations to give an 
input every month. The users are not skillful with information systems, and not willing to 
put a lot of effort in learning it. The main goal for them is selling products and they see 
forecasting as one of the many side tasks, is claimed in some interviews. Also the 
functionality of the tool would not satisfy the needs of the users. Some local sales 
organizations would prefer to enter their input partly on 10NC, partly on 12 NC level for 
a certain product group. This is not possible in the current tool. Other arguments are that 
the horizon is too long to do a proper forecast. Also the fact that the system is based on 
quantities instead of turnover makes it difficult for the Sales people. 

Because the sense of distrust in the input of the MTP tool, or the fact that it is truly 
inaccurate, it seems that the Medium Term planning is not used the way it could be used. 
The outlook on medium term developments is limited, which leads to several problems 
at the operational level. Eventually this also causes delivering problems for the Sales 
department. This makes the trust in the working of the tool even lower, which might 
make sales organizations even less willing to put effort in giving an accurate forecast of 
the customer demand. 

Rolling Planning 

In this part of the Chapter will be elaborated on the task and activities carried out in the 
rolling planning process. The process starts at the moment the input information is 
available, and ends when the planning is determined and distributed among the users. 
The process has some activities that are carried out yearly, and some carried out monthly. 

In the fourth quarter of every year the Logistics BCA Department in Aachen makes a 
Year Plan for the coming year. This plan is monthly updated with new information in a 
Rolling Planning. This Rolling Planning (also called Sales MTP sometimes) consists of 4 
parts: Sales Plan, Intake Plan, Master Production Schedule (MPS) and 10 NC Production 
Plan. Every new plan has a horizon of 12 months. Between the start and the end of the 
process several activities and information flows can be distinguished. Sequentially each 
step will be described in the next paragraphs. 

Year Plan: 
The process actually starts after the input information is available. The information 
defined as input of the process comes from the following sources: 

• The figures as agreed on in the AOP at the Carrousel Meeting or the formal 
quarterly updates of this AOP figures. 
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• The Sales Planning of the MTP tool that was put in by the Sales 
Organizations. 

• Informal information and already received orders, or changes in OEM 
contracts. 

The first Rolling Planning of a certain year is made in the fourth quarter of a year of 
the previous month. The Sales Plan is made with the most actual AOP figures 
available. The AOP is the planning for the total year per distribution channel and per 
region. The total figures are divided over the months linearly or with a certain 
seasonal pattern obtained from historic data. This pattern should be the monthly ratio 
of the sales quantities of a month divided through the total of the foregoing year. 

The Intake Planning for a new year is the second planning that is part of the Rolling 
Planning. The basis is the Sales Forecast in the MTP tool in SAP. This basis is 
adjusted looking at informal information, and already received orders. In this process 
gut feeling and experience are important factors. 

The third part of the Rolling Forecast is the conversion of the CAG Plan in a plan on 
10 NC product level. The agreed figures in the AOP meeting are the basis of this plan. 
The total year-figure is divided over the months by the ratio of the number of days in 
a month. For the key 10 NC lamps and burners a real forecast is done by refining and 
adjusting the AOP figures. 

The 10 NC plan, the Intake Planning and the Sales Planning are combined in the 
MPS. In this plan the actual and norm stocks are compared with the expected stocks. 
The expected stock is calculated by comparing the forecasted production, sales and 
intake figures with the current stock at BCA Aachen and at the National 
Organizations. 

Monthly Rolling Planning: 
The Rolling Planning is monthly updated during a year with the latest information. The 
Sales Planning is updated with the real sales figures during that certain month. This is 
done so the forecasted sales and the real sales could be compared. Also the forecasts are 
adjusted when a new AOP update becomes available. The AOP is formally updated 
every quarter, but changes in between the quarters are also often communicated by 
PMM. 

The next planning is the Intake Planning is made monthly. The intake is the expected 
sales of the Sales Organizations after considering the outstanding backorders and desired 
stock level. For the upcoming 3 months the forecast is done extensively. The rest of the 
months are more or less copied directly from the Sales Planning in the MTP tool of SAP. 
The Intake Planning sheet is also updated with the real intake figures for a view of the 
current position of the Intake. 

The third part of the Rolling Forecast is the conversion of the CAG Plan in a plan on 
10 NC product level. Just as in the Year Plan, the agreed figures in the AOP meeting 
are the basis of this plan. For the key 10 NC lamps and burners a real forecast is done 
by refining and adjusting the AOP figures. Monthly a detailed forecast is done for at 
least one month in the future but sometimes also for the next 3 months. 
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Monthly the 10 NC plan, the Intake Planning and the Sales Planning are combined in 
the MPS. In the plan the actual and norm stocks are compared with the expected 
stocks. The expected stock is calculated by comparing the forecasted production, sales 
and intake figures with the current stock at BCA Aachen and at the National 
Organizations. 

At the end of every month period the new Rolling Planning for the next month is 
determined and fixed. Normally 5 days after a month ends, at the first Friday of a new 
month, the so-called Roll Plan meeting is held. At these meetings, representatives from 
logistics and the product lines negotiate about the exact determination of the figures in 
the sales plan. The parties need to fine tune and agree about the figures so that there is 
mutual agreement. Logistics tries to protect the interests of the sales organizations, by 
trying to completely satisfy the demand of the sales organizations. The product lines have 
to look after the restrictions in terms of capacity. The negotiations are mainly about the 
first month in the future, but also the month 2 and 3 are discussed. After the meeting at a 
certain moment the final outcome is a fixed planning which can then be distributed 
among the users. 

Current situation 
The Sales Planning is based on the AOP figures and the Quarterly Updates during the 
year. Figure 28 shows a flow chart of the current activities within the Sales Planning 
Process. This is in line of how it was supposed to work. Whether the Sales Planning 
eventually is used the way it was supposed is however not that clear. It seems that the 
Sales Planning is only limited used while making the MPS. 

Figure 28 Sales Planning Flow Chart 

Different from the initial set up of the Intake Planning is that planning is only done 
extensively for months in the near future. It seems that attention is paid on the current 
and the next three months. Figure 29 shows a Flow Chart of the current Intake Planning 
Process. Furthermore in the current way of working, the Sales MTP forecast is not the 
only input for the planners. The Sales MTP is not trusted or not performed for every 
region. This is compensated by al sorts of other sources and by the gut feeling, intuition 
and experience of the planners. Other sources could be an alternative medium term 
forecast of a few region sales offices sent to the BCA Logistics department in excel 
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sheets. Rumors, talks with other people in the organization or the experience with the 
routine of customers are other examples of informal information flow. 

The making of the 10 NC planning is an informal, undetermined and laborious process. 
Figure 30 shows a flow chart of the current 10 NC Planning. The planners are using their 
experience, already received orders and more or less informal extra information coming 
towards them to fine-tune the AOP quantities. This fine-tuning is extensively done for 
some of the key 10 NC products for 12 months in the future. For the rest of the 10 NC 
the AOP figures are taken over directly and spread over the months, with the number of 
days in a month as a ratio. Only the next month is taken a close look at, and a proposal is 
made for the Rolling Planning meeting. Only after discussing the figures in this meeting 
the figures can be fixed. The 10 NC planning can be made for the coming twelve 
months. In the current situation the schedule is only filled out for the current month and 
the next three months. 

Examples of the extra information flows are the forecasts coming from the Japanese 
sales organization. Every month BCA Logistics receives an Excel sheet with intake 
forecast on 10 NC level for the upcoming three months. This information is copied one
on-one because experience tells that this is a good forecast. The Production departments 
use the first (actual) month of the 10NC planning for scheduling of production lots and 
batches and other short term planning. The SCM Product Line managers however point 
out that the MPS rapidly is out-dated. Quantities are changed and the production has to 
be re-scheduled. The quantities of month two, three and four in the future in the MPS 
are used for supply orders and adjustments of shift planning. Detailed 10NC figures are 
also used for suppliers, and for the shift planning the total CAG forecast is used. 

Figure 29 Intake Planning Flow Chart 

The last steps of the Rolling Planning is composing a MPS by reviewing Sales Planning, 
Intake Planning, 10 NC Planning and stocks (Figure 31). It is not clear to what extend 
the MPS is really used for controlling the stocks at the different stock points. There 
seems to be little connection, because norm stocks are optional, and stock management 
desires of national organizations are limited communicated. 

For fixing the Rolling Planning the planners have to find a certain balance between the 
different factors. There is a certain planned intake on the one hand and a capacity on the 
other hand. How this balancing or weighting is done is not a formalized process. The 
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initial Rolling Planning made by BCA Logistics is only a proposal for the current and the 
next three months. The Rolling Plan Meeting is used to determine the final production 
plan. Changes are made when a Product Line production is not able to fulfill the 
requested demand because of limited capacity. 

The operational planning and forecasting is, as mentioned before, not done with pure 
objective methods and information. Experience, gut feeling, instinct and intuition are 
needed to estimate the developments of the customer orders. Other information could 
be forecasts from National Organizations and talks with Sales people. Everything 
together does not make the process very clear and standard but this does not necessarily 
say anything about the accuracy of the outcome. 
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Figure 3010 NC Planning Process 
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Figure 31 Rolling Planning Flow Chart 

The Rolling Planning (or basically the 10 NC planning) is supposed to be the main 
information input for the production departments to plan their production quantities on 
the short term. Currently the planning is indeed used this way, but besides other 
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information flows. Another information flow comes from weekly wish lists. BCA 
Aachen Logistics compiles wish lists from the incoming orders, and demand is coming 
directly from Sales Organizations. It seems that production is more using this ad hoc 
information to schedule their operations than the monthly Rolling Planning. There can 
be information flow directly from Sales towards the Production Lines. From interviews it 
can be made up that in particularly for the Xenon Product Line this is often the case. 
Figure 32 shows the formal an informal information flow from sales toward the national 
organizations, BCA Logistics and the Product Line Logistics (Production Departments). 

Formal 
··· · ···· : . c,ommunicalion 

_ lnfOrm~ 
· ····· ·· commooication 

Figure 32 Information flows towards Production Logistics 

Sales organizations can go by the formal channels, by-passing the BCA Logistics 
department, placing direct production orders by the Production Lines. With a phone call 
or a meeting a Production Line manager and a Sales Organization can agree a certain 
additional request for products. It is very hard for the BCA Logistics department to keep 
up with what has been settled between Sales and Production, because they are not 
informed that well all the time. There is also a chance that changes are corrected double. 
Information is then flowing both via formal and informal channel. First a request is done 
by a sales organization from the Product Line in the form of a rush order directly. When 
the same change finally is passed through the much slower formal channel, it is corrected 
again. There is no formal control mechanism to prevent these errors. Only when BCA 
Logistics notices a discrepancy, possibly informed by either Sales or the Product Line, 
such an error is corrected. 

The Rolling Planning is agreed upon between the BCA Logistics and Production 
Logistics departments one and a half week in the running month. Some people in the 
organization argue that this is too late. When changes happen, you are already one and a 
half week along the way, which makes it even more difficult to catch up with the new 
proposed quantities. 
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Week plans 

Week plans should be more or less consolidated with the MPS. The forecast of the 
month should be some sort of basis for the week plans. The week plan should be 
changed when inevitable events occur. The forecast of the month would be leading and 
not the orders that come in weekly. 
The current situation is that the week plans are often determined by incoming orders. 
This effect might be amplified by the fact that intake often exceeds the production 
capacity. Aberrances from the planning are also required daily because of several reasons. 
In a survey during the months October and November, there were 108 changes per 
month counted in the operational planning. This was for all the product groups and there 
was no distinction between small or big changes. In this situation the only thing that 
matters is to deliver the goods as soon as possible, and there is less time to manage the 
stocks or pre-produce goods. Therefore the Week Plan is often the immediate required 
quantity of products taking lead time and stocks into account. This quantity is formed by 
intake orders of the sales organizations and the DPCs. This intake is communicated at a 
weekly meeting with BCA Logistics and the Production departments. BCA Logistics 
proposes the so-called Wish List ('Wunsch List') and this is checked on feasibility by the 
Production department. The Wish List is in reality frequently simply the total of the 
orders that have to be delivered at the end of the week. The agreed amounts at the end 
of the meeting are the input of the week schedules made by Production. Altogether the 
Production departments work on the basis of a mix of make-to-order and make-to-stock. 
So partially intake is coming directly from the customer orders, and partially intake is 
coming from stock management. The Week Plan, as currently defined, is leading for the 
scheduling of the production department in stead of the monthly forecast. Only when 
there is enough capacity, stocks can be managed with the use of monthly forecasts. 

Planning framework 

The planning framework consists of several interdependent planning activities. Although 
these activities are performed by different parts of the organization, they could not be 
discussed autonomous from each other. Figure 33 gives an overview of the information 
flowing from one planning level towards the other. The highest level of planning here 
distinguished, the AOP and the updates, are the input for the rolling planning. The Sales 
MTP is used to update the AOP, but also to make the Sales plan in the Rolling Planning. 
In this part of the chapter the interdependency will be discussed. 

First of al there is an obvious direct link between the Annual Operational Planning and 
the quarterly updates of the planning. The AOP data are the basis of the revised forecast 
every quarter. If no mayor changes happen, the AOP forecast stays the same. If there 
certain developments are shown in the market, a correction on the last AOP is made. 
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Figure 33 Data flow between planning levels 

Direct informati.on flow 

Indirect information flow 

There is no direct link between AOP and the Sales MTP towards the Sales MTP. The 
input of the MTP tool is solely coming from the Sales Organization or historic data. 
There is however an indirect link between these planning levels. This is caused by the 
fact that sales goals partly are determined on basis of the AOP. These goals are defined 
in turnover for a certain CAG product group. These sales goals are often seen as the 
sales forecast by the sales people, and used as the input in the MTP tool. 

There is also an indirect link between the Sales MTP towards the AOP quarterly update. 
With the Sales MTP input the forecasters of the update get in contact with the sales 
organizations to discuss their input. This is not done with every single local Sales office, 
but with the regional Sales offices. When the forecaster sees big differences between the 
Sales MTP input and AOP data, this is a trigger to start a conversation with the sales 
organization responsible for the input. The Sales MTP input is then used as a start for a 
discussion. The eventual outcome of the discussion with the sales organization is what 
really is used as forecast, not the Sales MTP input. This is why it could be considered as 
an indirect link. 

While making of the Rolling Planning the data from the AOP are taken into account. 
The AOP quantities are copied in the Sales planning, and furthermore distributed over 
the months. This is used as the forecast that is compared with the real sales figures. The 
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AOP figures are updated when a quarterly update is made. Also the detailed AOP 
quantities are used to fill the 10 NC planning. For some is this done directly, and for 
other 10 NC products, the figures are adjusted. 

The Intake Plan is based on the sales forecast in the MTP tool. Whether this is done in a 
structural way is disputable. Information from the Sales MTP is used as an initial value 
for the Intake Planning for the whole year. This initial input is checked and modified 
with a high degree of gut feeling and experience. Informal information coming towards 
the operational planners and the already received orders are considered as important 
factors for the modification. The Sales MTP values are more or less the starting point for 
the next 3 months in the future but not direct input. 

Developments 

There are a few changes going on in the planning framework. The Production and 
Planning (PP) project is initiating a few of those changes. This project was launched to 
align operational planning methodologies along the different automotive sites. A central 
role in this project plays the SAP enterprise information system. The further introduction 
of the system forces the organization to formalize and standardize their planning 
activities. 

One goal of the PP project is to directly copy the Sales MTP figures into the Sales Plan. 
After a SC planning meeting the sales figures must be agreed upon. After this agreement 
the Sales MTP figures should be transferred into Master Production Scheduling tool in 
SAP directly. After a Material Requirement Planning (MRP) run, components and 
capacity requirements are evaluated. When capacity shortage is calculated the Sales MTP 
must be redefined in a new meeting and the process can start all over again. Other goals 
of the PP project are more detailed planning options on operational level. An example is 
the possibility to perform different scenario simulations. It should then be possible to 
calculate the consequences of a change in resources; for instance an extra machine or 
shift. 

There are also initiatives to start a Sales and Operations Planning (S&OP) Project. This 
project is still in the early preparation phase. This project should re-organize the way of 
medium term planning to finally standardize the methods of the different sites. The 
objective is to improve the cooperation between the sales organizations on the one hand, 
and the Operational departments on the other hand. Through a better cooperation the 
planning process could become more stable. 
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Appendix C: Flow Charts 
Symbols 
Definitions of the flow chart symbols: 

Process: A (semi-) automatic or activity/step 

Manual Process: Activity/ step done by an employee 

Document: a file that is fixed at a certain moment 

Input/ output: source that is used 

Start or end: State of begin or termination 

-Conneclion-+ Connection: Link between two parts of the flow 

Manual input: Input solely generated by a human 

Decision: A XOR-choice between two or more direction 

Figure 34 Definitions Flowchart Symbols 
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Appendix D: Output Accuracy 
Sales MTP 
At the start of the project the overall MAPE is determined of the products produced in 
Aachen. The MAPE compares the internal Philips sales quantity with entered figures in 
the Sales MTP. This is a measure of the forecast accuracy of the Sales MTP. Table 4 
shows the MAPE for the different products produced in Aachen separately for the 
Distribution Channel AM and OEM. 
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Table 4 MAPE Aachen production (Sales MTP versus Philips internal delivery) 
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Appendix E: Forecasting Norms 
Several norms can be distinguished to interpret the current situation of the forecast 
accuracy. In the communication with the different sales organization a few had own 
norms for the forecast accuracy. The following sources were used: 

1. Aachen norms 
2. The APR norm for 2006 
3. The NAFTA norm 
4. Benchmark survey Gain, 2007) 

From Aachen accuracy norms are communicated of 10% maximal error (MAPE) one 
month in advance, 20% two months in advance, and within 30% accurate three months 
in advance. On what product level this is agreed is not unambiguous. These norms are 
agreed at the beginning of every year with national organizations and the customers of 
the manufacturing site in Aachen. In other part of the organization other norms are 
utilized. For the APR region the following norms were communicated: within 25% 
accurate in 2006 and 2007, within 18% accurate in 2008 and 16% in 2009. The Sales 
Organization in North America (NAFTA) region has an own norm of 15 % for the 
MAPE. The measurements are done with the forecasts made one month in advance. Jain 
(2007) has conducted a benchmark survey and calculated an average MAPE for a certain 
amount of industrial companies in the year 2006. This was done for the M-1, M-2 and 
the M-3. Of course is it hard to compare the benchmark data with the situation of Philips 
Automotive Lighting because the predictability is often not comparable (Gilliland, 2006). 
On the other hand is it the only external point of reference. It can put the current 
situation a bit into perspective. All the maximum norms for the forecasting error 
obtained from the mentioned sources are summarized in Table 5. These norms are the 
maximal allowable error in terms of MAPE (Equation 1). 

Hierarchical Product Level and Horizon 
All CAGs aggregated CAG I Category 10 NC/ SKU level 

level 
M-1 M-2 M-3 M-1 M-2 M-3 M-2 M-1 M-3 

1. Aachen 10% 20% 30% 10% 20% 30% - - -

2.APR 25% - - 25% - - - - -

3.NAFTA 15% - - 15% - - - - -

4. Jain (2007): 
Industrial 16% 18% 18% 17% 24% 22% 19% 28% 29% 
Products 
Table 5 Different Maximal Forecasting error norms (MAPE) 
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M-1 Forecasting 

An analysis is done on the current accuracy and forecasting error of the Sales MTP that is 
fixed one month in advance. This is done on the three hierarchical Product Levels. In 
Table 6 is an overview of the one month in advance MAPE figures for all the CAGs 
produced in Aachen aggregated. A distinction is made between the two distribution 
channels AM and OEM and the four different regions. In the third column the different 
proportions are shown of the total quantity sold in 2006. Three different averages are 
summarized in the figure: 

1 Regions aggregated, 
2 Unweighted mean 
3 Weighted mean. 

The first is the mean of the MAPE figure of the different months for all the CAGs 
produced in Aachen together. The second is the mean of the different areas where the 
areas all have the same weight, in other words unweighted. The third measure is the 
mean of the different regions taking the sales quantity as the weighting factor. 

12,98 
6,31 
38,46 
24,32 
20,52 
10,38 

13,14 
'52,69 
11,33 
57,99 
166,09 
72,02 

1 
9 

100 
100 

77,69 From OEM+AM 
10 
86 
3 
1 

100 
100 

22.3 From OEM+AM 
38 
51 
1 

The Non-aggregated weighted mean of the MAPE seems to be the most correct 
measure. The situations in the different regions are rather incomparable with each other. 
If furthermore is taken into account that some regions are more important, in terms of 
quantity, a weighted average for the different regions seems the most defendable choice. 
The norms for forecasting done one month in advance (M-1) on the highest aggregation 
level are between 10 and 25%. The weighted mean MAPE for OEM and AM together 
was only 10,38% in 2006. This is only above the Aachen norm. The same applies for the 
OEM distribution channel separately. Only the MAPE of the AM distribution Channel is 
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above three of the four norms. With a weighted mean of 19,05% only the APR norm is 
made. 

AM CAGs Mean monthly Percentage from Total 
MAPE 2006 (%) Sales Qty 2006 (%) 

080910 H1 Aachen 9 27 
080930 H7 Quartz Aachen 15 39 
080950 H8/H9/H11 Aachen 49 1 
081110 H4 Quartz Aachen 27 32 
082010 D2S/R Aachen 14 1 
Unweighted Average 22,95 
Weighted Average 17,34 

Table 7 M-1 MAPE figures of the Aachen CAGs through AM channel in 2006 
If we look at a lower CAG or categorized product level the figures of course different. 
The distinction is once again made between AM and OEM. Table 16Table 7 and Table 8 
show the MAPE figures of the different CAGs. Per CAG is the average determined of 
the monthly MAPE figures in the year 2006. 

OEM CAGs MAPE 2006 (%) Percentage from Total 
Sales Qty 2006 (%) 

080910 H1 Aachen 14 17 
080930 H7 Quartz Aachen 7 37 
080950 H8/H9/H11 Aachen 7 26 
081110 H4 Quartz Aachen 11 11 
082010 D2S/R Aachen 11 5 
082060 D4S/R Aachen 10 2 
082120 D 1 S/R Aachen 12 2 
Unweiohted Average 10,41 
Weighted Average 9,11 
Table 8 M-1 MAPE figures of the Aachen CAGs through OEM channel in 2006 

On the CA G or categorized product hierarchy level the determined norms are between 
10% and 25%. In the AM Channel the mean average of the different CAGs is only below 
the APR norm of 25%. The situation of the OEM Channel is far better and under all the 
determined norms. 

The final level on which the MAPE can be judged is the SKU or 10 NC level in the case 
of Aachen. The 10NC products that account for the first 90 percent of the total quantity 
in the year 2006 are taken in this comparison. Only in the benchmark survey of Jain 
(2007) a norm is mentioned on this low level of product hierarchy. This norm is 19% for 
the M-1 forecasts. 

AM 10NC Product Groups Mean Ratio Accumulated Weighting 
monthly Total Total Factor 

MAPE 2006 Sales Qty Selected 
(%) 2006 10 NCs 

9240.168.171 PL H4 PR 12V 6 19 20% 20% 21% 

9238.873.171 PL H1 12V 55W 13 9% 28% 9% 

9240.186.171 PL H1PR12V5 18 8% 36% 8% 

9240.111.171 PL H7 12V 55W 38 6% 42% 6% 

9239.869.171 PL H7 LL 12V 5 23 4% 46% 4% 
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9239.161.171 PL H4 RA 12V 1 45 4% 50% 4% 

9240.064.205PL H1 24V ?OW 17 3% 54% 4% 

9239.249.205PL H4 HD 24V 7 136 2% 56% 3% 

9239.060.171 PL H4 12V 60/5 49 2% 59% 2% 

9240.216.171 PL H7 VP 12V 5 28 2% 61% 2% 

9240.276.205PL H7 HD 24V 7 136 2% 63% 2% 

9240.215.171 PL H4 VP 12V 6 39 2% 65% 2% 

9240.075.171 PL H1 RA 12V 1 25 2% 67% 2% 

9240.195.205PL H1 HD 24V 7 170 1% 68% 2% 

9240.220.171 PL H1 VP 12V 5 25 1% 70% 1% 

9240.210.171PL H? BV 12V 5 37 1% 91% 1% 

Unweiohted Averaoe 73,65 

Weighted Average 29,67 
Table 9 M-1 MAPE for Aachen lONC products distributed through AM in 2006 

OEM 10NC Product Groups Mean Ratio Accumulated Weighting 
monthly Total Total Factor 

MAPE 2006 Sales Qty Selected 
(%) 2006 10 NCs 

9240.192.171 PL H11 LL 12V 5 20% 21% 23% 
9239.869.171 PL H7 LL 12V 5 8 9% 37% 18% 
9240.111.171PL H712V 55W 10 8% 52% 16% 
9239.480.171 PL H1 12V 55W 16 6% 63% 12% 
9239.060.171 PL H4 12V 60/5 18 4% 67% 5% 
9240.229.171 PL H7 AR 12V 5 13 4% 71% 5% 
9240.156.171 PL H8 12V 35W 23 3% 74% 3% 
9240.191 .171PL H9 12V 65W 25 2% 77% 3% 
9240.198.171 PL H7 LL 12V 5 83 2% 79% 2% 
9240.166.171PL H1 LL 12V 5 17 2% 81% 2% 
9240.083.171 PL H4 LL 12V 6 23 2% 82% 2% 
9240.062.179PL HB2 LL 12,8 30 2% 84% 2% 
9285.321.244PL D4S42V35W 11 2% 86% 2% 
9285.046.294PL D2S 85V 35W 16 1% 87% 2% 
9238.873.171 PL H1 12V 55W 34 1% 89% 2% 
9285.047.294PL D2R 85V 35W 10 1% 90% 1% 
Unweiohted Averaoe 21,20 
Weighted Average 13,42 
Table 10 M-1 MAPE for Aachen lONC products distributed through OEM in 2006 

In the AM Channel 16 10NC products are selected. Of those 16 there are only three 10 
NC products within the norms of maximal 19 % MAPE. In the OEM Channel this are 
ten of the 16 are within the norms, which is considerably more. 

M-2 and M-3 Forecasting 
The story is different for the M-2 and M-3 forecasting. It is very laborious to get a hold 
on the exact figures for the forecasting done two or three months prior to the actual 
month. The database overwrites the old forecast with the new one, and only in the 
historic databases are the old forecasts retrievable. Therefore the analysis is not done as 
extensive as analysis of the M-1 forecasts. Table 11 shows an analysis of the MAPE of 
the forecasts made for the CAG H7 distributed through the OEM Channel. Only the 
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areas China, USA, Japan, Thailand and Taiwan are taken into account. These large areas 
have a long lead time of sometimes over one month. Therefore the M-2 and M-3 
forecasts are valuable to analyze for these areas. The determined norms will be taken into 
account. 

OEM H7 December 2006 

MAPE: Forecast Forecast Forecast 

Sales Qty

Forecast 

CN00 Philips 
Shan 
DT01 Sales 
Detroit 
JP00 Tokio 
Aufomot 
TH00,Philips 

; Thaih:1' 7 

·TW0(f Pl'.(ilips 
,Taiwa '}, 

Total 

CN China 
US United 
States 

JP Ja an 

TW Taiwan 

Total 

M-1 (SAP M-2 (SAP M-3 (SAP 

MTP tool) MTP tool) MTP tool) 

25% 

21% 

20% 

30% 
. 55% :55% 84% 

■- 18% 32% 

12% 12% 

OEM H7 February 2007 

MAPE: Forecast Forecast Forecast 

Sales Qty

Forecast 

CN00 Philips 
Shan 
DT01 Sales 
Detroit 
JP00 Tokio 
Automot 
TH00 Philips 
Thail 

M-1 (SAP M-2 (SAP M-3 (SAP 

MTP tool) MTP tool) MTP tool) 

34% 

33% 

27% 

29% 
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• TW00 Philips 
Taiwa · 10% · 45°/o 
Total 10% 6% 68% 

Table 11 MAPE of the M-1, M-2 and M-3 forecasting for CAG H7 

The determined norms for forecasting done two months in advance (M-2) on product 
category or CAG level are between 18% and 20%. Two of the four forecasts made for 
December 2006 were within these norms. For January three of the five areas were 
outside all norms. And from the forecast made for February two of the five areas were 
outside the boundaries of the determined norms. If the M-3 forecasts are taken the 
norms are between 22% and 30%. For December 2007 one of the four areas was totally 
outside all boundaries. For January and February 2007 were both three of the five outside 
all boundaries. This is summarized in 

2007 60 % 40 % 60% 
Table 12 Percentage of areas outside all determined norms 

In Section 3.4.2 is described that it is possible to lower the management goals by 
forecasting conservative. Afterwards it is easier to reach the targets. Whether the 
forecasts of three months in advance are considerably lower than the forecasting one 
month in advance can be analyzed by monitoring the forecasting bias. A measure 
described by Flores and Wichern (2005) will be applied and is show in Equation 4. Here 
the Y, denotes the real Sales Quantity sold towards the end customer of Philips 
Automotive in month t. F, is the Forecast entered in the MTP tool for month t. 

(Y-FJ Bias= 
1 ~ 1 

Equation 4 Forecasting Bias (Flores and Wichern, 2005) 

The bias figures for the same months and areas as in Table 11 are shown in Table 13. 
The direction of the changes made in the forecast between M-3 and M-1 are shown the 
last column. From the analyzed cases (n=15) the direction of the changes made between 
M-3 and M-1, 13 from the 15 were made in the positive direction. In other words, in this 
sample of 15 forecasts, 87% of the forecasts three months in advance are more 
conservative than the forecasts 1 month in advance. 

OEM H7 December 2006 

Direction 
Forecast Forecast Forecast 

1 Bias: Sales Changes 

Qty- Forecast 
M-1 (SAP M-2 (SAP M-3 (SAP 

between M-3 
MTP tool) MTP tool) M-tool) 

and M-1 
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TW0O Philips TaiWa 
Total 

OEM H7 January 2007 

Forecast 
Bias: Sales 

M-1 (SAP 
Qty- Forecast 

MTP tool) 

Jp ·· Ja ·· an 

TH Thailand 

TW Taiwan 

Total 

OEM H7 February 2007 

Forecast 
Bias: Sales 

Qty- Forecast 
M-1 (SAP 

MTP tool) 

DT01 Sales Detroit . ·0,21 

JP00 Tokio Automot . 0,05 

TH0O Phili '''s 'Ttlail -0,38 

0,17 

-0,21 

-4,21 , 
-0,09 

Forecast Forecast 

M-2 (SAP M-3 (SAP 

MTP tool) MTP tool) 

0,20 0,21; 

-0,33 ..:0,20 

0,19 0,30 
-0,55 -o,84£ 
0,18 0,32 

-0,12 -0,03 

Forecast Forecast 

M-2 (SAP M-3 (SAP 

MTP tool) MTP tool) 

" 0,06 
0,05 0,27 

-0,47 -0,29 .. 

TW00 Philips Taiwa . 0, 10 0,45 0,45 
Total -0, 1 0 -0,06 0,68 

Table 13 Bias of the M-1, M-2 and M-3 forecasts for CAG H7 

Direction 

Changes 

between M-3 

and M-1 

0,01 

0,08 

Direction 

Changes 

between M-3 

and M-1 

< 0,07 

•• 0,21 

0,09 

0,36 
0,78 
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Appendix F: Supply Chain 
Dashboard 
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Figure 35 Forecast Accuracy AM from Supply Chain Dashboard Meeting 
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Figure 36 Forecast Accuracy OEM from Supply Chain Dashboard Meeting 

PHILIPS 

Definition of Forecast Accuracy 

I, Select representative set of CA Gs: 
• Select the CAGs (5-digit) which represent 90% of the invoiced 

quantities. 

• Add CAGs (5-digit) which represent 90% of the value, 
• To ensure Xenon Is Incorporated 

2, For each CAG, measure invoiced quantity/ sales plan 

3, Forecast accuracy = 

% of the CA Gs for which 
invoiced quantity I sales plan 

is between 75% and 125% 

Figure 37 Definition Forecast Accuracy from Supply Chain Dashboard Meeting 
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Appendix G: Documentation 
Input 
Table 14 gives an overview of the areas that upload the Sales MTP via Logistics BCA 
Aachen. The green cells are representing the months that no input was sent and therefore 
no upload was done in the system. The sales organizations are divided in the 4 different 
ways the forecasts formatted. These are the two product levels, 10 NC and 12 NC, and 
whether the months 4 to 15 are done individually or aggregated in quarter periods. 
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1 ONC (3M + 4Q) 2006-1 2006-2 2006-3 2006-4 2006-5 2006-6 2006-7 2006-8 2006-9 2006-10 2006-11 2006-12 2007-1 2007-2 

OEM Korea 29.12.05 04.02.06 03.03.06 30.03.06 05.05.06 02.06.06 30.06.06 04.08.06 01.09.06 29.09.06 03.11.06 01.12.06 1.2.07 
OEM Japan 29.12.05 04.02.06 03.03.06 24.03.06 05.05.06 02.06.06 30.06.06 04.08.06 01.09.06 29.09.06 03.11.06 01.12.06 22.12.06 1.2.07 
OEM Thailand 29.12.05 04.02.06 03.03.06 20.03.06 05.05.06 02.06.06 30.06.06 04.08.06 01.09.06 29.09.06 03.11 .06 22.12.06 2.2.07 
OEM Taiwan 29.12.05 04.02.06 03.03.06 27.03.06 05.05.06 02.06.06 04.08.06 01.09.06 29.09.06 01.12.06 22.12.06 1.2.07 
OEM India 2.2.07 

10NC (15M) 
AM China 29.12.05 04.02.06 03.03.06 31.03.06 05.05.06 02.06.06 30.06.06 04.08.06 01.09.06 29.09.06 03.11 .06 01.12.06 22.12.06 2.2.07 
AM India 29.12.05 04.02.06 03.03.06 31.03.06 05.05.06 02.06.06 30.06.06 04.08.06 01.09.06 29.09.06 03.11 .06 01.12.06 22.12.06 2.2.07 
AM Asean/Mult 29.12.05 04.02.06 03.03.06 31.03.06 05.05.06 02.06.06 30.06.06 04.08.06 01 .09.06 29.09.06 03.11.06 01.12.06 22.12.06 2.2.07 
AM Australia 29.12.05 04.02.06 03.03.06 31.03.06 05.05.06 02.06.06 30.06.06 04.08.06 01 .09.06 29.09.06 03.11.06 01.12.06 22.12.06 2.2.07 
AM Korea 29.12.05 04.02.06 03.03.06 31 .03.06 05.05.06 02.06.06 30.06.06 04.08.06 01 .09.06 29.09.06 03.11.06 01.12.06 22.12.06 2.2.07 
AM Japan 29.12.05 04.02.06 03.03.06 31.03.06 05.05.06 02.06.06 30.06.06 04.08.06 01.09.06 29.09.06 03.11.06 01.12.06 22.12.06 2.2.07 
AM Taiwan 29.12.05 04.02.06 03.03.06 31.03.06 05.05.06 02.06.06 30.06.06 04.08.06 01 .09.06 29.09.06 03.11.06 01.12.06 
AM Hong Kong 29.12.05 

12NC (3M + 4Q) 
OEM China 29.12.05 04.02.06 03.03.06 31 .03.06 05.05.06 06.06.06 30.06.06 04.08.06 01 .09.06 29.09.06 03.11 .06 01.12.06 22.12.06 1.2.07 
AM Recife 29.12.05 04.02.06 03.03.06 27.03.06 05.05.06 02.06.06 30.06.06 04.08.06 01.09.06 29.09.06 03.11.06 01.12.06 22.12.06 2 .2.07 
OEM Recife 29.12.05 04.02.06 03.03.06 27.03.06 05.05.06 02.06.06 30.06.06 04.08.06 01.09.06 29.09.06 03.11 .06 01.12.06 22.12.06 2.2.07 

12NC (15M) 
NA APR 29.12.05 04.02.06 03.03.06 05.05.06 02.06.06 30.06.06 04.08.06 01.09.06 29.09.06 03.11.06 01.12.06 22.12.06 2.2.07 

Table 14 Documentation Upload Dates 
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Appendix H: Analysis OEM 
Europe 
In Table 15 is an overview of alternative sources of input for the Sales MTP Sales 
Planning of OEM Europe. The dates that the other figures are known or determined are 
shown in the third column, followed by the % deviation from the Real sales in that same 
month. 

H1 February 2007 
% Deviation from 

Available input figures Date Fixation Real Sales 
(%Planning) (%Real} 

Sales MTP: 391040 02.02.2007 -51% -34% 

Expected Sales (OEM Sales): 529000 29.01.2007 -12% -11% 

Expected Sales (OEM Sales): 534000 08.02.2007 -11% -10% 

Order book (OEM Sales): 533000 08.02.2007 -11% -10% 

Last Month (History): 647390 02.02.2007 9% 9% 

LastYear February (History): , ·808560 28.02.2006 

Intake Planning Roll-plan BCA 576000 09.02.2007 -3% -3% 
Logistics: 

Real Sales (Helios Billing Qty): 1591850 1 02.03.2007 

Table 15 Possible Input Sources Sales Planning 
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Appendix I: Requirements 
From different parts of the organization there are different requirements or uses for the 
output of the Medium Term Planning. This makes that there are different interpretations 
of the current Sales MTP. This contributes to the sense that the figures are inaccurate 
and invaluable. 
The requirements can be determined in different terms based on different characteristics. 
The following characteristics were determined from the interviews that were held with 
experts: 

• Sales or Intake Planning 
• Goals or real expectations 
• Horizon 
• Cycle Time 
• Product Level 

With interviews qualitative requirements are defined from medium term planning of the 
users and stakeholders. The following users or stakeholders are defined: 

• Product Line Supply Chain Management (Xenon and Halogen) 
• Business Line Logistics (BCA Logistics) 
• Finance and Accounting (Business Line Headlighting) 
• Product Marketing Management 
• Senior Management (Business Line Headlighting) 

Product Line Supply Chain Management: 
There are two Product Line Supply Chain Managers in Aachen. One is responsible for 
the Xenon Product Line supply chain management and the other for Halogen supply 
chain management. Their tasks are more or less comparable with each other. The tasks 
are coordinating the flow of products from supplier to the production department, 
within production, and from the production department to logistics. They only use the 
Sales MTP directly in the first part, and less in the second part. The flow within 
production and towards logistics is basically done on basis of short term planning and 
the rolling planning. 
On this term the distinction is not really made between an Intake and a Sales Planning. 
The Sales MTP is used to give the suppliers a prospect of the future demand for 
materials. For suppliers it is important that they have an accurate figure of the expected 
demand for supplies. Suppliers have to be trained and guided a few months in advance 
when certain changes in demand are coming up. The estimation given in interviews is 
that at least three months should be taken for the preparation of a supplier. Big 
deviations can lead to shortage of the supplies which makes manufacturing impossible. 
In the beginning of 2006 there was a sudden raise in the forecasts of the Sales of a 
particular CAG of 30%. Herewith also the demand of some supplies suddenly raised with 
30% was too big. Certain key suppliers had severe problems adapting to this change and 
were not able to deliver. This certainly lowered the capacity of the site in Aachen in those 
first months of the year. 
Suppliers have different demands in terms of horizon of the forecast. Some demand a 
forecast for 2 months and some demand a planning for a whole year. Most of the 
forecasts give to the suppliers are between two and six months. The required horizon 
with respect to this is therefore about 6 months. Every month such a forecast should be 
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given, so the cycle should be at least one month. The product level required is for most 
suppliers the 10NC level, but also the CAG level is sufficient for some suppliers, because 
some common parts are used in all the products in a certain CAG. The 12NC level is 
needed for the suppliers of 12NC specific materials or parts. 

BCA Logistics: 
The BCA logistics department in Aachen is responsible for generating the Rolling 
Planning. The Sales MTP is partly directly used as the Intake Planning in the Rolling 
Planning. Therefore the BCA Logistics department rather would have an accurate Intake 
Planning in the Sales MTP than an accurate Sales planning. 
A first example of this is a contact with customers with the Sales MTP forecasters OEM 
China in November 2006. BCA Logistics assumed that the planning in Sales MTP was an 
Intake Planning. In this month they noticed that this was not the case. This came to the 
light after a few months that real demand from china was considerably higher than the 
forecasted figures in Sales MTP. This was because China wanted to start building stock at 
their national organization. Logistics BCA did not know this because this could not be 
seen in the Sales MTP, which is logical because the Sales MTP is a Sales Planning. 
Therefore BCA Logistics started an extra process by asking Logistics China to deliver a 
separate Intake Planning on the medium term. They would like to have a good Intake 
Sales MTP, rather than a good Sales Planning in the Sales MTP. The BCA Logistics uses 
the Sales MTP on CAG level for the monthly update of the Roll Plan. The horizon used 
is 12 months in the future for the MPS. 
The second point that emerged from the interviews conducted was that BCA Logistics 
would like the Sales MTP to be a forecast including the lead times. This is also 
communicated with the Sales MTP forecasters. If the Sales MTP is seen as a pure Sales 
Planning the lead time would not be included in the Sales MTP. The fact that the lead 
time sometimes is and sometimes is not included makes the Sales MTP more inaccurate. 

Product Marketing Management: 
One of the responsibilities of PMM is to generate long-term and medium term forecasts. 
Together with F&A a 15 month forecast is made before the start of the Carrousel 
meeting, in the Annual Operational Planning. PMM uses the Sales MTP planning as one 
of the inputs for making this AOP. It is known that the Sales MTP figures are not 
accurate. Therefore the figures are not used directly. They are only used as a trigger to 
start a discussion with regional Sales departments. Only the outcomes of these 
discussions are used as input of this AOP forecast. In the month September of every year 
the Carrousel meeting where the AOP figures are determined starts. In the AOP the 
quantities for the next year are negotiated, so that is 15 months in the future. Therefore 
the Sales MTP horizon was determined at 15 months. At four moments in the year the 
AOP forecast is updated. The Sales MTP is also used for these quarterly updates. It is 
used to validate the AOP figures of the running year. The product level, on which the 
planning is done, is the CAG level. Once again this is definitely a Sales Planning, 
although on a horizon of 15 months there is not a real difference between Sales and 
Intake Planning. The AOP should be a realistic planning, but also the goals of the 
upcommg year. 

Senior Management: 
The senior management does not use the Sales MTP directly. They are involved in the 
AOP negotiations where the AOP forecast of PMM is the main input. This AOP 
forecast is derived from the Sales MTP made by the Sales departments, as described in 
"Appendix A: Research Questions and Model." 
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The accuracy of the Sales MTP is one of the performance indicators measured by the 
Automotive Supply Chain management. The accuracy of the Sales MTP forecast is 
monthly monitored by the Supply Chain management for the totals in the regions 
LATAM, NAFTA EMEA and APR. This Sales MTP accuracy is measured for the last 
forecasts for a certain month made one month in advance. The product level on which 
the forecast is viewed by the management is the CAG level. The senior management 
does not have any other specific requirements for the Sales MTP. Currently the senior 
management compares the Sales MTP with the actual or real intake. This will further be 
discussed in Section 3.5.1. 

Finance and Accounting: 
It seems that the Finance and Accounting (F&A) department only utilizes the Sales MTP 
planning in an indirect way. It could be a trigger to start a discussion with certain regional 
Sales Organizations. The final outcome of these discussions is used to set or monitor the 
financial goals. In this case the figures needed are the targets of the amount of good to be 
sold (so this is definitely not about the intake) . The targets are later checked, and the sales 
organizations are judged and rewarded or penalized on the basis of these set targets. 
Useful for F&A would be a forecast of at least the remaining months in the running year. 
An accurate monthly forecast with a horizon of three months would be very valuable for 
F&A. The rest of the months could be done in quarter periods. This could then be used 
to monitor the financial situation in the running year. Only the CAG product level is 
interesting for the financial controllers. 

Consequences different requirements: 
Some differences in requirements of the Sales MTP can lead a less accurate outcome of 
the Sales MTP or the perception that it is less accurate. The requirements are 
summarized in Table 16. 

BCA Senior 
PLSCM 

Loeistics 
F&A PMM 

Mana~ement 
Sales or Intake Sales/ Intake Intake Sales Sales Sales/ Intake 

Goals or real expectations Real Real Goals Real/Goals Real 

Planning Horizon 6-12 months 12 months 
3 months+ 4 

15 months -
quarters 

Cycle 1 month 1 month 3 months 1 year 1 month 

Product Level 
10/ 12NC and 

CAG CAG CAG CAG 
CAG 

Table 16 Requirements Sales MTP 
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Appendix J: Quantitative 
Forecasting 

Quantitative forecasting 

Categorization: 
Within the quantitative forecasting methodologies a distinction can be made between 
methods with and without time series analysis (Martin and Frei, 2003). There are only 
limited quantitative methods without the use of time series. The authors argue that these 
methods are based on impractical assumptions and therefore are inaccurate in 
comparison with the methods where time series are used. Because time series analyses 
take serial dependencies into account, such as trend, cyclic and seasonal components, 
they are better applicable and valid in most situations. In the recent literature is only 
attention for quantitative models which use time series. 

Zhou (1999) divides the quantitative forecasting in three categories: 
1. Exponential smoothing models 
2. Time series models 
3. Econometric models 

An example of an exponential smoothing model is Winter's approach. Hereby only the 
historic series of series it forecasts is used. Time series models (Box-Jenkins) also use the 
historic series of the forecasted item, but combined with other independent variables. It 
is then better possible to separate structural changes from seasonal trends, which might 
give a better forecast. With econometric models this also all is included combined with 
external variables such as GDP and interest rates. The author reviews the different types 
of models, and discusses the possibility to blend methodologies. The body of the article 
is a six-step model, describing how to carry out a blend of forecasting models. 

Quantitative forecasting methodologies: 
Shi, Gao and Tilani (2004) propose a model with the use of fuzzy neural network. They 
also summarize other different quantitative forecasting methodologies. They name the 
following models: 

■ Simple Exponential Smoothing method 
■ Holt's Linear Exponential Smoothing method 
■ Holt-Winter's method with Additive Seasonality 
■ Multiplicative Seasonality 
■ Box-Jenkin's Autoregressive Integrated Moving Average model 

Crone and PreBmar (2006) give an evaluation framework for literature about Neural 
Networks in sales forecasting. They conclude that a lot of surveys are not well 
documented and therefore have a poor scientific quality. They state that further research 
is needed 
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Kotsialios, Papageorfiou and Poulimenos (2006) survey the application of neural 
networks for sales forecasting. They compare this with the Holt-Winters methodology. 
They conclude that the application of the chosen neural network is far more complex 
than the Holt-Winters method. Also the fact that neural network model are only 
applicable if there is an extensive database with historic values is in favor of Holt
Winters. The final result of the neural network was a more accurate forecast, but the 
difference does not appear to justify the application of this far more complicated 
methodology. 

Gap between theory and practice: 
There is a big gab between the theory and practice within the sales forecasting field 
(Sanders and Manrodt, 2003; Fildes et al., 2003; Moon, Mentzer and Smith,2003). 
Especially the use of quantitative methodologies is limited because of this gap. Only 
around 10 percent of the firms have surveyed the possibility of using quantitative 
methodologies (Sanders and Manrodt, 2003). It is stated that this due to lack of 
knowledge about these quantitative methodologies. Another reason that is mentioned is 
the absence of enough relevant quantitative data. Another survey suggests the resistance 
to use quantitative methodologies because the high degree of environmental uncertainty 
as an important factor (Lawrence and O'Connor, 2000). 

The knowledge of quantitative forecasting is continuously growing, but the application in 
practice stays behind (Sanders and Manrodt, 2003). Improvements in data analysis, 
modeling, and data mining, together with today's software capabilities should lead to a 
higher forecast accuracy and business insights than ever before. 

Chan, Cheung and Wu (2004) state that most standard quantitative forecasting packages 
do not allow the use to calculate multiple confidence interval scenarios. They propose a 
model where different scenarios can be compared, from the most negative to positive. 
They evaluated their model with the use of a case study. 

Quantitative Methods for a baseline forecast: 

Lapide (2004) argues that a baseline forecast should be the proposal or initial forecast 
before the start of a cross-functional meeting that generates consensus about the 
forecast. This is one of the key aspects of the S&OP process. Such a baseline forecast 
should be: 

• An estimate of unconstrained demand, and not shipment 

• A sanity check or reasonableness check on other inputs of different departments 
• Often generated via statistical methods 

• Should include all known impacts on demand 
Design easy to use facilities to obtain the most appropriate quantitative method. Fildes 
and Beard (1992) suggest the following: 

• Allow data series to be adjusted easily 
• Enable identification of series by type 

• Provide the ability to forecast both individual and aggregate levels 

• Include the availability of an experimental module to compare different methods. 
• Allow databases to be split easily to enable models to be evaluated as to their 

relative real time performance. 
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If the Baseline forecast is truly fact-bases this means that it is right until proven wrong 
(Lapide, 2004). Only adjustment is needed when the following events occur: 

• Change in competitive positioning 
• Competitive actions taken by competitors 
• Signing up new customer or losing a old one 
• A major change in the economic climate or fashion trends 

The forecasting generation on the basis of quantitative methodologies is the step that is 
the basis of the next steps in the process (Wallace and Stahl, 2002). There are several 
possible quantitative forecasting models according to Jain (2007): 

• Averages including simple and moving 

• Simple Trend 
• Exponential Smoothing 
• Decomposition 

• Box Jenkins (also called Autoregressive Integrated Moving Average or ARIMA) 

Combining judgmental and quantitative forecasts 

In this section the combining between judgmental and quantitative forecasting will be 
discussed. As described in the last section both methodologies have advantages, but a 
combination also is proposed. Research supports the proposition that the combination is 
the most successful (Moon et al. 2003; Lawrence and O'Connor, 2000). 

Combination possibilities: 
There are several ways in which a combination can be made between the use of judgment 
and quantitative methodologies. Wehby and O'Connor (1996) structure the combination 
of the two methods as follows: 

1. Model building 
2. Forecast combination 
3. Judgmental adjustment 
4. Judgmental decomposition 

Model building is an approach in which judgment is used as input for the parameters of a 
used statistical model. Forecast combination is the approach where the eventual forecast is 
the combination of both judgmental and historic information. Judgmental ac!Justment is 
done after the statistical forecast is performed. Judgmental decomposition consists of three 
different steps. First historic data is used to perform a forecast then information from 
judgment is added. The last step is to adjust the data for future forecasts. 

Sanders and Ritzman (2004) develop a framework for the integration of judgmental and 
quantitative sales forecasting. Four methodologies for this integration are proposed. 
Discussed is whether these models are applicable in practice. The four proposed 
methodologies for integration are: 

1. Judgmental adjustment of quantitative forecasts 
2. Quantitative correction of judgmental forecasts 
3. Combining judgmental and statistical forecasts 
4. Judgment as input to model building 

The integration methodologies are evaluated on certain criteria. Advantages, 
disadvantages and the most appropriate use are discussed. Finally different places where 
the final forecast is generated within the organization are observed. The three possible 
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locations described are: a third party, marketing department, and operations. For every 
location the most suitable methodology is determined. 

Lee, Elango and Schnaars (1997) define three possible ways for the application of 
judgmental forecasting in combination with quantitative forecasting. The first way is 
where the judgmental forecasters extrapolate the historic patterns into the future. The 
second way could be adjustments of the statistical time-series forecasts with judgment of 
the forecaster. The third way is when the judgmental forecaster produces a forecast by 
combining both the statistical and contextual information from the start. The third 
proposed way is really an integrated way of combining quantitative and judgmental 
forecasting. 

Quantitative forecasting as a basis: 
Panayiotou et. al. (2006) argue that it is wise to make an accurate judgmental forecast 
with the use of statistical forecasting as a basis. Lee, Elango and Schnaars (1997) also 
point out that judgmental forecasting can be used to adjust the quantitative forecast for 
information that is not captured by statistical models. 

Webby, O'Connor and Edmundson (2005) underline the value of the combination of 
judgmental and quantitative forecasting in their article. They add to this that the use of 
quantitative forecasting as a basis for the forecast is advisable in most situations. They 
point out that in practice quantitative forecasting is still not used as much as it should be 
used. They try to examine what could be reasons for forecasters to prefer their own 
judgments or that of others above a statistical forecasting. Furthermore they survey how 
forecasters cope with additional information which is not included in the quantitative 
forecasting models. How forecasters adept the statistical forecast with information 
coming towards them. 

Forecast support systems: 
In the field of sales forecasting Fildes, Goodwin and Lawrence (2006) discuss the use of 
decision support systems for managers. The authors argue that the combination of 
judgment and quantitative forecasts is often done poorly in practice. Therefore they 
propose the use of forecasting support systems (FSS). FSSs can assist integration of 
judgmental forecasting and quantitative forecasting. Three tasks are described: 

1 Database that includes historic time series together with related product 
information, such as prices, event history and promotion campaigns. 

2 Set of quantitative forecasting techniques. 
3 Possibilities that allow managers to do judgmental adjustments. 

Information that is gathered in such a FSS for making the forecast could be classified as 
following: 

1 Time series data 
2 Information of customers' activities 
3 Information on other relevant data 
4 Forecasts made in earlier periods 
5 Forecasts made for the current period 
6 Information on errors of prior forecasts 

The authors conclude that a FSS should be designed with attention for acceptation of the 
users. It should be easy to use, flexibility, viable for commercial software companies to 
market, and finally create an appropriate mix of quantitative and judgmental forecasting. 
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Webby, O'Connor and Edmundson (2005) describe an experimental study about the use 
of FSS. They conclude that FSS could be very valuable for combining contextual event 
information and time series forecasting. The expectation of the researchers was that the 
FSS in particular was effective in high information load situations. High information load 
meant that there were 8 events known in a period of 60 months. The empirical study 
however concludes that the used FSS was also effective in low information load 
situations. 

Conclusion 
In the theory the effectiveness of quantitative forecasting methodologies is proven in 
certain situations. But it seems that there is a gap between knowledge in the scientific 
literature and the situation in the daily practice of companies. There is a lot of room for 
improvement for companies, and the research can help them with implementing the 
improvements. The use of quantitative methodologies seems to be limited in 
manufacturing companies although it seems to be very effective. Managers should close 
this gap and give more opportunities to forecasters to use quantitative methodologies. 
The best way seems to be an integrated combination of the two concepts. Hereby is 
often mentioned that a quantitative forecast should be a basis. Afterwards the managers 
and forecasters can adjust the forecast with the knowledge that is not covered by the 
quantitative models. Authors such as Sanders and Ritzman (2004) give a practical 
framework for forecasters of integration methodologies suitable in different situation. 
They use three case situations that are comparable with the situation of the majority of 
the organization. For each case the most suitable integration methodology is determined. 
Promising seem to be the so-called FSS systems which can help integrating the judging 
the occurrence of certain events and quantitative forecasting. 
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Appendix K: Accuracy Sales 
MTP 
This appendix is an analysis of the forecasting done in the year 2006 and the first months 
in 2007. Only the local sales offices that account for the first 90 % of the sales quantity 
are selected. This is separately done for both the AM and OEM distribution channel. 
This distinction between AM and OEM is made because there the situation of the 
channels is really different. The quantities in the AM channel are a lot smaller but the 
margins are bigger. There are also separate Sales Organizations for AM and OEM and 
for them different regions are important. Quantitatively the input of the different sales 
organizations can be judged by comparing input with the actual sales figures . Certain 
factors make the judgment of the quantitative factors difficult and inaccurate: 

1. Comparability of the data 
2. Different forecasting horizon 

Comparability of data: 
The first factor is that the data sets that are compared are not exactly comparable with 
each other. The fact that invoiced sales is not the same as real Sales quantity of the sales 
organizations in a certain period makes the comparison a bit inaccurate. A few reasons 
can be distinguished that cause this incomparability: 

1. Sales Planning for internal or external 
2. Time delay 
3. Backorders 
4. Stock management 

The first reason is that sales organizations enter a forecast of their sales quantl.tl.es 
towards the end customer and not of what they order from BCA Aachen. The invoiced 
quantity is the quantity that is delivered internally from the manufacturing site towards 
sales organization (Section 2.1 ). This can be seen at the left side of Figure 38. The second 
reason is that there is some delay between ordering and payment of an order. It can 
happen that a product is ordered in one month and paid in the next month. Within 
Phillips the time is negligible in most cases was concluded from interviews. The third 
reason that makes the figures incomparable is the fact that orders can be backorders 
from another month. The moment that orders are invoiced might be seriously later than 
the desired moment by the sales organization. Due to various reasons backorders can 
happen such as allocation or production capacity or quality problems. Also stock 
management of the stock point at the sales organizations influences the invoiced 
quantities. It shifts the sales moment from invoice moment which makes the two more 
incomparable. 

',u ' 

Figure 38 Typical Internal Supply Chain AM and OEM 
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The third factor is in particular important to take into account for the AM channel. From 
interviews it seems that for some products it regularly happens that the AM sales 
organizations are not delivered in time. The forecast of the demand could be right, but 
when products are not delivered they are not included in the invoiced quantity. This 
effect makes the forecast higher than the Sales, but does not say anything about the 
correctness of the forecast. Other complicating factors in this light are stocks and 
backorders. 
The last paragraphs describe the difficulties with respect to the comparison of the 
quality of the inputs of the sales organizations quantitatively. Nevertheless it could be 
valuable to compare the accuracy of the input in the MTP tool. The data that is 
available is in particular suitable for a comparison over time. Furthermore can be 
argued that these factors have more or less same effect for the judgment of all figures. 
For a rough comparison the accuracy of the inputs from the sales organizations with 
each other this seems to be less disturbing. 

Forecasting Horizon: 
For each month the sales organization in fact makes 15 Sales forecasts. The first forecast 
is made as early as 15 months in advance. Each of these forecasts could be compared 
with invoiced sales figures. Not all sales organizations give their input of the month 4 
to15 in the future for each separate month. They aggregate the months in quarters. In the 
comparison this should be taken into account. A forecast for three months aggregated is 
less volatile because the theory of high numbers (e.g. Lapide, 2006). Aggregation means 
that the negative and positive effects can compensate each other. This makes the 
deviation of the aggregated figures higher than the ones of the individual components. 
A decision was made to evaluate the figures that were forecasted one month in advance. 
There were two reasons for making this choice. Primarily because of the argument that if 
the one month forecast is not accurate the rest is certainly even more inaccurate. It is 
easier to prospect developments one month in advance than two or more months in 
advance. The second reason is a more practical reason. In a current version of the 
database only the last Sales Plan is stored. This is the forecast made at the end of a 
certain month for the next month. Older forecasts can be retrieved in back-up versions 
of the database, but this activity is very time-consuming. The choice is made to first look 
at the one month in advance forecasts. Later if the one month ahead forecast is accurate 
enough, the choice can be made to evaluate the forecast with a longer time horizon. 
The following tables (Table 17, Table 18, Table 19, Table 20, Table 21, Table 22) are 
providing an overview of forecasting accuracy of the most important local sales 
organizations within the AM and OEM distribution channels. Per CAG the forecast 
accuracy 1s determined 1n terms of MAPE' 

[ ( 
I Ft - ~I]] [ ( I F, - ~I]] mean 100 · 1- y = mean 100 -100 · ~ 

(MAPE'= 
1 

=100-MAPE 
(2) 
Equation 2) for the different months starting in January 2006. The MAPE' compares the 
internal Philips sales towards the national organization versus the data that is present in 
the Sales planning in Sales MTP. The months in which the forecasting accuracy is below 
75% the cell is colored red, between 75% and 90% the color is orange, and between 90% 
and 100% accurate forecasts are colored green. 
The 'weighted accuracy' is calculated by weighting the mean forecast accuracy on the 
basis of the percentage of the total turnover of the selected areas. 
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The '% SOs accurate' is calculated by taking the percentage of sales organizations that 
had an MAPE' above 75% in a particular month. 
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MAPE' FIGURES' H1 
DC Regions 0 

AM Total AM/NA 
AM BR Brazil 
AM CN China 
AM EEU EEU 

EUR Europe 
PNAPNA 
Total 
AT Austria 

OEM CN China 
OEM DE Germany 
OEM IT Italy 
OEM JP Japan 
OEM KR South Korea 
OEM RU Russian Fed. 
OEM SI Slovenia 
OEM SK Slovakia 
OEM TW Taiwan 
OEM US United States 

Weighted Accura 
% SOs Accurate I 

Table 17 MAPE' CAG Hl 2006 
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MAPE' FIGURES H4 
DC Regions Months 

Jan. Feb. Mrz. Apr. Mai. Jun. Jul. Aug. Sep. 0kt. Nov. Dez. Jan. % Turnover 
06 06 06 06 06 06 06 06 06 06 06 06 07 Channel 

AM Total 94 97 99 91 67 88 87 78 76 83 87 73 73 
AM EUR Europe 89 . 89 :-.. 79 :• 74 92,78% 

Weighted Total 86 75 70 
Total .. ; 87 92 99 88 90 77 93 98 96 
AT Austria 7711111!1111 98 1,42% 
CN China 79 85 77 13,52% 
JP Japan 84 80 97 37,88% 
KR South Korea 86 31,74% 

OEM RU Russian Fed. 0 1,58% 
OEM TW Taiwan 7 8,41% 

2,81% 

% SOs Accurate 
Table 18 MAPE CAG H4 2006 
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MAPE" FIGURES H7 
DC Regions Months 

Jan. 
06 

AM Total AM/NA 72 

AM CN China 
AM EUR Europe 
AM PNAPNA 

OEM I Total 
OEM CN China 
OEM CZ Czech Republic 
OEM DE Germany 
OEM ES Spain 
OEM FR France 
OEM IT Italy 
OEM JP Japan 
OEM KR South Korea 
OEM ca 
OEM Ovc, 

ea" 
c:10•.r:i DO 

PHILIPS 

Feb. Mrz. Apr. Mai. Jun. Jul. Aug. Sep. 0kt. Nov. 
06 06 06 06 06 06 06 06 06 06 
93 78 66 98 93 75 92 80 97 94 

00 oc tlfl tlfl 90 [l,i 96 tlfl 

~ 
891 86 1 
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Dez. Jan. I Turnover 

06 07 Channel 
71 83 
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49 
95 
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91 
88 
73 
75 
78 
95 
88 
76 
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5% 
83% 
10% 

11% 
17% 
15% 
8% 
9% 
6% 
3% 

11% 
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MAPE' ,FIGURES HS-9-11 
DC Regions Months 

Jan. Feb. Mrz. 
06 06 06 

Jun. Jul. Aug. Sep. 0kt. Nov. Dez. I Jan. I % Turnover 
06 06 06 06 06 06 06 07 Channel 

AM Total AM/NA 
AM EUR Europe 
AM PNAPNA 
OEM I Total 
OEM BE Belgium 

CN China 
DE Germany 
JP Japan 
KR South Korea 

maeta 

- - 88 

~: I 
81 
74 
96 
75 
94 

% sos Accurate r"'::.~J:~t~7 --~,,;:.::...::u ,. ·•.c.o+u ?,'·•;47 ;:;~i..~-.-· .;.• ... , '." .. U ,, • .'•'(~"tU .. , .. "!tU •• · OU ~._:; ... "tU . I 
Table 20 MAPE' CAG HS,9,112006 

DC Regions 

72% 
25% 

21% 
6% 
9% 

19% 

Jan. Feb. Mrz. Apr. Jun. Jul. Aug. Sep. 0kt. Nov. Dez. I i&ilili I % Turnover 
06 06 06 06 ____ 06 06 06 06 06 06 06 (!p Channel 

AM 86 ~ 
AM 87 _ 80 - 83 83 80 ■■I 92 : 99,96% 

EM .. :· ~ ·93 · . 69· . . 97 98 100 . 97 95 
OEM DE Germany 77 98 18,52% 
OEM JP Japan 76 87 90 49,97% 
OEM US United States 87 87 78 6,05% 
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80 ~ . .. 81 , - . 81 -82 
% sos Accurate I ·60· ' 53 . 60 40 53 40 -- 3f·-·-·- 33-··----- 53··- --··-53 ____ ,60 _____ 47 

Table 21 MAPE' CAG D2 2006 

MAPE' FIGURES D4 
DC R,e~1ions 

QEM TQlal 
OEM 
OEM 

Months 
Jan. Feb. 

06 06 
95,29 88,66 

951 

Apr. Mai. Jun. Jul. 
06 06 06 06 

9L18 _. 93,72 _ 81,24 89,82 

Aiug. Sep. 0kt. Nov. Dez. Jan. 
06 06 06 06 06 01 

85,21 90,18 95,08 83,63 81,79 · 93,,82 
75,61 85,21 ~ 7'8,08 1 
88,12 83,57_. _ . . 85,56 79, 14 87,01 

JL 

% Turnover 
Channel 

11,37% 
88,63% 

100_ % S0s Accurate I 100 50 100 50 100 100 100 100 100 100 50 100 I 0 1 
Table 22 MAPE' CAG D4 2006 
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Appendix L: Unstructured 
Feedback 
In interviews with stakeholders it appeared that there are already three unstructured ways 
of giving feedback in the organization: 

4. If the ordered quantity exceeds the forecasted quantity and Aachen is not willing 
or able to deliver the desired quantity 

5. Direct feedback of the forecast accuracy of the sales organization 
6. Forecast accuracy figures calculated on a high aggregation level is communicated 

The first way is occurring incidentally and unstructured if BCA Aachen is not able to 
deliver all the products that are asked by the national organizations. If the forecasted 
quantity is considerably lower than the real sales quantity the national organization does 
not get all the ordered products. In that case the sales organization feels the 
consequences of the inaccurate forecasting. In particular this is occurring within the AM 
channel. In the situation of capacity shortage or production problems the produced 
products are allocated for OEM customers. There is a certain set of rules in that situation 
to prioritize the direction of the few products produced. OEM customers are regarded to 
be more important and they are therefore delivered more accurately. This makes that the 
AM sales organizations have the most problems delivering their customers. They then 
are the first to feel the consequences of the poor forecasting although they are not the 
only cause this. 
An example of the second are recently measures introduced in Europe at the OEM 
distribution channel. The forecasters get feedback of their performance in terms of 
forecast accuracy. Compared are the forecasted figures and the real figures. This is only 
recently introduced and not structurally implemented for all the sales organization that 
make a sales forecast. 
The third example of feedback is if the current management forecast accuracy figure is 
communicated to the regional sales organizations. This management forecasting accuracy 
measure is described in Section 2.3. In cases the regional sales managers are called to 
account for the forecasting accuracy of their region. The forecasting accuracy figure is 
given aggregated for all the automotive CAGs and for the total region. In the next 
section is a discussion about the effectiveness of this measure. 
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Appendix M: Solution 
Directions 
In this Appendix are elaborations of the solution directions in which the second part of 
the project could continue. The solution directions are split in the four distinguished 
main categories defined in Chapter 3: input, process, output and feedback. The 
directions will subsequently be described and finally conclusions are drawn about the 
impact and complexity of the solution directions. 

Improvement of the input 
This category of solution directions consists of actions that have the objective to 
improve the accuracy of the input of the Sales MTP process. Several causes were defined 
in Section 3.2 that could be solved to improve the accuracy of the input. These are also 
shown in Figure 39. For the causes is determined what could be done in the design 
phase of the project to overcome or reduce the cause. Furthermore will be described 
what would be the final outcome of the project if that direction was chosen. 

The forecasting role but 
loss tl'le con&equoncos 

No fe:i&ibi!ity c:ttGck fonl.ca&tti 
make blu more J>O$!/ilb1e 

Ottll!'r priorit ies sale-s 
organb:atlol'IS 

Otitput of tbe dl~usslom1 
between regiooal Sales 

offlc:es and F&AJPMM not used 

INACCURATE INPUT 
MTP PROCESS 

Figure 39 Inaccurate Input Sales MTP Process 

Sales organfmti0f1s do 
not UM t'hO MTP fomca&t 

No clear task de$(:rlptloo 
for lhc- fC task 

Clsappointlng experiences: good 
forecasting &till poor delivered 

No ro,ponsible 
Emp~ot 
notropfa®d 

1. Not all information used ➔ exploring valuable input sources 
The first direction is a further elaboration on the proposed alternative information 
sources as input for the Sales MTP. In Section 3.2.4 was concluded that there are 
alternative information sources that might be used as input for the Sales MTP planning. 
Which exactly are available and suitable could be further analyzed. What extra 
information could be valuable to use and how the different information should be 
combined could be part of the design phase of this projects. 
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2. Low commitment Sales MTP forecasting ➔creating commitment: 
The second directions would be a design to accomplish commitment and to generate 
effort from the sales organizations to improve the input entered in the MTP tool. There 
are several causes described for the poor way forecasts are entered in the tool. Part of 
the scientific design phase of this project could be designing a set of actions to improve 
the commitment towards the forecasting. These actions could be about linking the 
forecasting role with the consequences, early feasibility check for the forecasters, task 
descriptions for the forecasters. The final outcome would be a model with a set of 
prioritized actions with a proposal for implementation. 

3. Logistics BCA extra link ➔ Training and guidelines Sales MTP for new areas: 
The third point is the fact that some of the regions do not have direct access to the MTP 
tool. Therefore an extra link is created through BCA Logistics Aachen. This point is 
already taken over by the Supply Chain Manager Headlighting and the solution is 
progress. If these regions get direct access to the Sales MTP system trainings and 
guidelines have to be written or updated and finally communicated for this purpose. 

4. No input ➔ Preventing no input: 
The fourth point is that no input is given at all in some of the regions. To prevent this 
from happening in the future, guidelines could be designed to control the task of 
entering input. In a certain way the absence of input has to be made explicit and clear. 
Also clear task descriptions could be valuable to prevent that the organization is too 
much dependant on a few single employees. If a employee leaves or is not able to 
execute the input task anymore the task could then easier be transferred to someone else. 

5. Low predictability ➔ Forecasting in changing environment: 
The final point is the fact that sales quantities in some of the (new) areas is low 
predictable. A more sophisticated way of forecasting could be designed to overcome this 
problem. Different methodologies to forecast in a less predictable environment are 
described in the scientific literature. These have to be compared and judged on their 
appropriateness in this case. A final model can be design or chosen and a proposal could 
be made for implementing this designed model. 

Improvement of the MTP tool 
The second category of solution directions are in the field of improvement the poor Sales 
MTP process. Several causes were defined in Section 3.2.5 that could be solved to 
improve the poor Sales MTP process. These are also shown in Figure 40. For the causes 
is determined what could be done in the design phase of the project to overcome or 
reduce the cause. Furthermore will be described what would be the final outcome of the 
project if that direction was chosen. 
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Figure 40 Poor Sales MTP Process 

6. Complications concept judgmental forecasting ➔ Combing concepts of 
forecasting: 
The current concept of judgmental forecasting by the sales offices has several 
complications. In the design phase of the project an alternative forecasting methodology 
could be modeled or an adjustment of the current concept could be proposed. This 
could mean another way of judgmental forecasting or totally another forecasting 
methodology. In the scientific literature are several possibilities described of a 
combination of different forecasting concepts. In a combination multiple sources of 
information could be combined instead of using a single source. 

7. Not all planning possibilities used ➔ Improvements on the current concept: 
Not all possibilities are used in the current Sales MTP process. Historic data is little used 
and also the MTP tool has several shortcomings. In the design phase a proposal could be 
engineered for better using the historic data in the Sales MTP process. A solution has to 
be designed for creating a clean data base for this reason. Also the shortcomings of the 
MTP tool could be mapped and redesigned. 

8. Lack of process around MTP tool ➔ Designing process steps to support the 
tool: 
The last point in this section is in the direction of designing process steps around the 
MTP tool that could support the tool. Currently the tool is isolated and there is little faith 
in the functioning of it. Responsibilities have to be made clear and people have to be 
made accountable for the responsibilities. In the design phase of the project could be 
modeled who should be responsible, what the responsibilities are, and how these could 
be managed. 

Common interpretation output MTP tool 
The third category consists of solution directions that have the goal of creating a 
common interpretation of the final outcome of the Sales MTP process. A few causes 
were defined in Section 3.4 that could be solved to finally improve the accuracy of the 
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Sales MTP. These are also shown in Figure 41. For the causes is determined what could 
be done in the design phase of the project to overcome or reduce it. Furthermore will be 
described what would be the final outcome of the project if that direction was chosen. 

Not ~lear whether NO stock Not clear wti~ther lead times 
Management Is or must ls or must be Included In MTP 

be Included In MTP 
Figure 41 No Common Interpretation Output 

9. No clear distinction intake and sales planning ➔ Clarify and share common 
interpretation Sales MTP: 
The current differences in interpretations of the outcome of the MTP tool create an 
inaccurate use of the Sales MTP and miscommunication. There is no clear agreement on 
whether the Sales MTP is a sales planning or an Intake Planning. In the design phase a 
proposal could be engineered to clarify and share a common interpretation of the output 
of the Sales MTP process. The final outcome could partly be implemented after a clear 
definition is made what the Sales MTP should be. 

10. Mixing goals and real expectations ➔ Preventing misuse Sales MTP as goals: 
The Sales MTP output is used to set goals for the sales departments in various regions. 
This creates the possibility to deliberately lower the Sales MTP figures. It is then easier to 
reach the set sales targets. In the remainder of this project a design could be made to 
solve or detect this bias in the forecasting. This could be solved in the direction of 
another way of setting the goals or by detecting the misuse of the Sales MTP by the sales 
forecasters. 

Feedback of the Performance 
The fourth category consists of solution directions that are in the field of designing a 
model to generate feedback of the performance to improve the forecasting accuracy. 
Several reasons or causes were defined in Section 3.5 that could be overcome to improve 
the Sales MTP process. These are also shown in Figure 42. For the reasons or causes is 
determined what could be done in the design phase of the project to overcome or reduce 
it. Furthermore will be described what would be the final outcome of the project if that 
direction was chosen. 
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Foreca;11t accuracy measur. 
Mt profound enough 

Only m4tHu rement of 
Accuracy of 1 

month foreca.t 

Aggregation le¥el 
accuracy measurement 
Is too high for plants 

No common 
definitions 

No Feaslblltty Check and 
no structured communication 

with operations 

Figure 42 No Structural Feedback for Improvement Forecasts 

In the current situation there is not a structural designed tool to make the sales 
forecasters aware of their performance. The forecasters also do not directly feel the 
consequences of their performance. A design in that direction could solve the absence of 
this mechanism. The design would have two different parts. The first part is purely the 
forecasting accuracy measure. A new measure can be designed or current measure could 
be extended and improved. The second part is about the way the feedback could be 
given with this measure. 

11. Limitations current forecast accuracy measurement ➔ Design of a 
performance measure: 
The first part is improving visibility in their forecasting accuracy. There is a tool that 
measures the forecasting accuracy on a certain high aggregation level. This tool is not 
suitable for direct feedback towards the forecasters. In the engineering phase a proposal 
could be made for feedback that would make sense. Questions to be answered would be 
choosing the right product level, cycle, horizon, goals and definitions used in the 
feedback. Also certain more profound elements could be added to the accuracy measure 
such as predictability (Gilliland, 2006) , bias (Winklhofer and Diamantopoulos, 2002; 
Wallace, 2006; Flores and Wichern, 2005) or for example a heterogeneous measure for 
different areas. 

12. No structural performance feedback towards forecasters ➔ Proposing a 
feedback mechanism: 
The second part of this solution direction is the organization of the feedback mechanism. 
This feedback could be in the form of rewarding good forecasting, punishing the 
opposite or both. This is already more or less the case for the sales organizations in the 
AM channel. Within the organization the emphasis is primarily on accurately delivering 
OEM customers, and AM customers are second in line. Practically this means that AM 

PHILIPS -Shedding light on the medium term planning process- TU/e 110 



directly feels the consequence of inaccurate forecasting. This is an unstructured way in 
which feedback is given. In the design phase an implementation proposal could be 
modeled to create a more structural way of providing feedback. By who, how and when 
this should be done are questions to be answered in a design. 
Some steps are already taken in this direction within the framework of this project. 
Performance information was shared with the most important sales organizations in the 
OEM channel. The MAPE for the CAGs produced in Aachen was determined for the 
different sales organizations for the final forecasts of the month January 2007. Only the 
most remarkable high inaccuracies were communicated among the users. The reactions 
on this feedback were mixed. Some regions were pleased to hear something about their 
performance. It these cases the forecasters were willing to share the reasons behind the 
observed inaccuracies. Other regions were more indignant and seemed to feel annoyed 
by the information. An effect of the given feedback could be an improvement of the 
forecasting in the following month. This development will closely be followed. 

Comparison solution directions 
To help choosing between the possible directions, an analysis was performed to compare 
the different directions. The following directions are defined in this chapter: 

1. Exploring valuable input sources (Section 0) 
2. Creating commitment (Section 0) 
3. Training and guidelines Sales MTP for new areas (Section 0) 
4. Preventing no input (Section 0) 
5. Forecasting in changing environment (Section 0) 
6. Combing concepts of forecasting (Section 0) 
7. Improvements on the current concept (Section 0) 
8. Designing process steps to support the tool (Section 0) 
9. Clarify and share common interpretation Sales MTP (Section 0) 
10. Preventing misuse Sales MTP as goals (Section 0) 
11. Design of a performance measure (Section 0) 
12. Proposing a feedback mechanism (Section 0) 

Next the determined directions are dependently of each other judged on two criteria: 
complexity and impact. The result of this comparison is shown in Table 23. The solution 
direction with the highest complexity and biggest impact on the forecast accuracy was 
ranked the highest. With complexity is defined as: how complex and feasible is it to 
generate a successful outcome in this direction within the framework of my graduation 
project. Impact is defined as: how much impact would a successful completion of this 
direction (again within the framework of the graduation project) have on the actual 
reduction of the inaccurate forecasting. 

Complexity Impact 
(Ranking 1-12) (Ranking 1-12) 

1. Exploring valuable input sources 2 4 
2. Creating commitment 12 5 
3. Training and guidelines Sales MTP for new areas 4 6 
4. Preventing no input 3 9 
5. Forecasting in changing environment 8 1 
6. Combing concepts of forecasting 11 7 
7. Improvements on the current concept 7 8 
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8. Desimmg process steps to support the tool 10 11 
9. Clarify and share common interpretation Sales 9 10 

MTP 
10. Preventing misuse Sales MTP as goals 1 2 
11. Design of a performance measure 5 12 
12. Proposing a feedback mechanism 6 3 
Table 23 Judgment directions based on complexity and impact 

In Figure 43 the complexity and the impact of the different solution directions are 
visualized. The numbers of the direction in this Table 23 are corresponding with the 
numbers in this figure. 
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11 

4 

1 

10 
. 

Impact 
Figure 43 Complexity and Impact of the Solution Directions 

The directions in the quadrant at the bottom right seem to be the most promising. This 
is because these solutions are relatively uncomplicated, and have a big impact on the final 
forecast accuracy. Also the directions in the upper right quadrant could be valuable 
because of the high impact. Following these reasoning the conclusion must be that the 
most promising directions are the following: 11, 1, 7, 8, 6 and 2. 

After discussing the direction with some stakeholders the conclusion was drawn that the 
direction 9 is basically inevitably to complete before the starting the others. If there are 
no common definitions it will be impossible to have a good result in all the other 
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direction. Direction 3 is more seen as an activity that has to be carried certainly, but 
might be interesting for this project. 

The final decision will be made at the intermediate presentation together with the 
supervisors of Philips and the TU/ e. 
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Appendix N: Sales MTP 
Definitions List 
Term Definition 
Sales MTP Monthly compiled planning for the upcoming 4 months: an 

unbiased estimate of future unconstrained sales quantity. 
Unconstrained Sales When end customers want products not taking lead time and 
Quantity backorders into account. 
Lead time Number of calendar days to get a certain product towards the 

external customer after ordering the product. This includes 
order intake, order handling, manufacturing time, transport 
time, handling time, stock time, waiting time, pick-up time, 
transportation time, etc. 

Transport lead time Number of calendar days, between departure of a shipment 
and arrival at the next stage in the Supply Chain. 

Internal Backorders Quantity of ordered Products that are delivered later than 
scheduled internal delivery date 

External Backorders Quantity of ordered Products that are delivered later than 
scheduled external delivery date 

Sales MTP process The process that is designed to generate the monthly Sales 
MTP 

MTP tool Information system tool, set up in the Automotive Enterprise 
Resource Planning system SAP to upload, store and share the 
Sales MTP globally. 

Sales Quantity The quantity of products that is sold to the end customer in a 
certain defined period 

Judgmental Forecast Forecasting done based on the judgment of experts within the 
organization 

Quantitative Forecast Forecasting done on the basis of historic sales quantities with 
the use of statistical or event driven forecasting methodolol!V 

History Historic database with past real sales quantitative figures 
Sales MTP history Historic database with past planned Sales MTP quantity 
Real Sales Qty Quantity of products really sold and delivered at the end 

customer in a certain area, period and product group 
Real Intake Qty Quantity of products really delivered internally in a certain area, 

period and product group 
National Organization Defined local organization (e.g. NO Japan, NO China) 
Sales Organization Sales Office responsible for selling products in a certain region 

and within a certain distribution channel (AM or OEM) 
Logistics Organization Logistics Organization part of a certain National Organization 

responsible for receiving and further distributing the products 
from manufacturing department towards end customer 

Operations Manufacturing department at one of eight production facilities 
(situated globally) 

Target Certain hard defined quantitative goal to monitor or improve 
performance 
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M-1, M-2, M-3, M-4 Planning made respectively 1,2, 3 and 4 months prior to the 
actual month 

"Month X" Sales MTP The sales quantity forecasted for the month X made in the 
foregoing months. For example: Final "May Sales MTP" is the 
forecast that is finished and fixed at the end of the Philips 
Month April. 

Control or Check Process step to examine the Sales MTP on irregularities 
SKU Stock Keeping Units, I.e. a 12NC 
CAG Commitment Article Group. Highest distinguished product 

level per channel including the manufacturing site code. 
CAGS Commitment Article Group. Highest distinguished product 

level per channel without the manufacturing site code. 
Table 24 Sales MTP Definitions List 
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Appendix 0: Measures to 
Prevent Politics 
The following measures are discussed by Bourne (2005): 

• Decouple budget from compensation process 
• Decouple budgeting and forecasting process 
• Use external benchmarks to set cost control targets 

• Besides financial also non-financial targets, because financial targets are to easy to 
manipulate 

• Build explicit links between the major non-financial activities and resulting 
financial performance 

• Separate running costs from investments 
Moon and Mentzer (1999) also argue that this could be supported by separating the time 
horizons of the financial planning and sales planning. 

PH Ill PS -Shedding light on the medium term planning process- TU /e 116 



Appendix P: Proposed Feedback Reports 
Table 25 shows the first proposal of a report to give feedback to sales forecasters about the forecast accuracy of the last month. This example is for a 

MAY 2007: OEM EUROPE HELLA (CAG5): 

Selected CAG 5 Digits 

02072 1 Filament WS 
02075 Amber stop lamps 
08093 H7 
02541 HML General 
02065 SV8.5 
02002 T10 Wedgebase 
08212 D1 S/R 

1 

(= Sales 
Qty Helios) 

Qty 

2 
Sales Plan 

Forecasted 
M-1 

Qty 

3 4 
Deviation FC 

Real Accuracy 
100-% 

Deviation 
from Sales 

Qty Plan 
100 -

(1-2) (100(3/2)) 

5 6 
FC Error Absolute FC 

Error 
% Deviation I% Deviation 

from from 

real sales real salesl 

(100(3/1)) 1(5)1 

. 30,5% 

34,4% 
08201 D2S/R 21.456 18.608 2.848 84,7 13,3% 13,3% 
Total (Selected Products) 1.798.906 2.375.493 -576.587 

Table 26 Definitions Used in the Reporting 
Defintions: 

. ' 
Products Selected 
FC 
Qty 
M-1, M-2, M-3 

First 90%. cumulative quantity + Xenon lamps · 
Forecast'' 
Quantity 
Forecaste and 3 months before actual 

7 8 
Sales Plan Sales Plan 

Forecasted Forecasted 
M-2 M-3 

Qty Qty 

16.740 53.306 
2.285.033 2.847.219 

Table 25 First Proposal Forecast Accuracy Performance Feedback Report (Hella, May 2007, OEM Europe) 
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t· 

single customer (Hella), per region, per month, per CAGS. This proposal was discussed and adjusted. 
T he meanings of the abbreviations and terms used in the reports are in Table 26. It became clear that with the current functionality it is not possible 
to create the report shown in Table 25 automatically in the MTP tool in SAP. Therefore a feedback tool is designed which makes it possible to 
generate the report automatically. Table 27 shows an example of a report that is created with this designed feedback tool. 

Sales Plan N- 2+N- 3 vs. Actual Sales 
14.06 . 2007 
Period 
Sold - to party 

* 1 Filament WS 
* Amber stop lamps 
* H7 
* HML General 
* SV8.5 
* T10 Wedgebase 
* D1S/R 
* BA9 
* H1 
* HiPer Sealed Clear B 
* D2S/R 
* 2 Filament FS 
* HB3/HB4 9005/9006 
* TS Wedgebase 
* H8/H9/H11 
* BA15 
* 1 Filament FS 

05.2007 
HELLA 

543.800 PC 
260.280 PC 
164.600 PC 
126.250 PC 

61 .100PC 
54.080 PC 
50.000 PC 
32.000 PC 
23.424 PC 
21.456 PC 
19.000 PC 
16.600 PC 
6.000 PC 
4.480 PC 
3.000 PC 
1.680 PC 

Time :16 : 41:35 Date: 

!c'3.~29.477 PC 
394.120 PC 144 283.691 PC 
682.500 PC 80 471 .000 PC 115 589.526 PC 
267.560 PC 97 345.060 PC 75 568.705 PC 
174.800 PC 94 169.400 PC 97 77.953 PC 
708.750 PC 18 605.750 PC 21 1.010.964 PC 
93.700 PC 65 110.300 PC 55 220.216 PC 
35.455 PC 153 32.320 PC 167 42.859 PC 
12.000 PC 417 14.000 PC 357 54.710 PC 
46.900 PC 68 51 .300 PC 62 225.670 PC 
24.192 PC 97 16.128 PC 145 16.128 PC 
18.608 PC 115 16.740 PC 128 53.306 PC 
28.120 PC 68 6.960 PC 273 54.360 PC 
17.000 PC 98 11.000 PC 151 16.175 PC 
12.000 PC 50 12.000 PC 50 9.120 PC 
2.380 PC 188 2.100 PC 213 562 PC 

OPC 0 0PC 0 103.837 PC 
1.680 PC 100 1.200 PC 140 640 PC 

Table 27 Directly Retrievable Forecast Accuracy Report from Designed Feedback Tool (Hella, May 2007, OEM Europe) 

PH.ILIPS -Shedding light on the medium term planning process- TU/e 

200 
92 
46 

211 
12 
28 

126 
91 
14 

145 
40 
35 

103 
66 

798 
3 

263 

11 8 



To get a more optimal report some laborious transformations have to be made with the functionality of macro's in Microsoft Excel. The final 
proposal for this report after editing and truncation of redundant products is shown in Table 28. The forecast accuracy is here calculated with 
Equation 3. The numbers indicate the months: 705 is April, 703 is March and 702 is February. For instance the forecast accuracy in column 702 
means the invoicedQty (real quantity) divided by the sales plan in February for the month May expressed in a percentage. 
Because these steps are quite laborious and complicated for the users, these steps will not be included in the intermediate solution. The report 
represented in Figure 27 is already valuable enough to work with until further improvements are made. However, it should be a starting point for the 
final solution that has to be implemented in the S&OP ..,..,,.,.,,,,-r 

sales · 
14;06. 

1~152~,tse~es~ 
<<'• .. • . .,,._,·"". '.-">•,-,r,.;._,r:_:.,,),::,".""'" 

1 Filament WS 567.340 PC 394.120 PC 144 534.463 PC 106 200 -36% 28% 29% 
Amber stop lamps 543.800 PC 682.500 PC 80 471.000 PC 115 92 31% 14% 57% 
H7 260.280 PC 267.560 PC 97 345.060 PC 75 46 -29% -113% 70% 
HML General 164.600 PC 174.800 PC 94 169.400 PC 97 211 3% 55% 78% 
SV8.5 126.250 PC 708.750 PC 18 605.750 PC 21 1.010.964 PC 12 15% -43% 85% 
T10 Wedgebase 61.100 PC 93.700 PC 65 110.300 PC 55 220.216 PC 28 -18% -135% 88% 
D1S/R 54.080 PC 35.455 PC 153 32.320 PC 167 42.859 PC 126 9% -21% 91% 
D2S/R 21.456 PC 18.608 PC 115 16.740 PC 128 53.306 PC 40 10% -186% 97% 

Table 28 Edited Proposal Forecast Accuracy Report from Designed Feedback Tool (Hella, May 2007, OEM Europe) 
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Appendix Q: Forecast Accuracy 
Report Manual 
Open the following tree: 

• Logistics 

• Sales and Distribution 

• Sales information System 

• Flexibiliry Ana/ysis 

• Evaluation 
• MCSC-Displqy 
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In the next screen choose the following parameters, and execute (F8): 

Evaluation structure: 
Evaluation: 

ZFS951 
RJ02 
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In the following screen it is possible to get preset variants (shift FS) for a few key accounts 
(Second from the left side). 

Sales Plan N-2+N-3 vs. Actual Sales: Selectfon 
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Choose for the pref erred customer: 
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It is important to fill out the right version numbers. The versions represent the months in 
which data is saved in the historic database. Per month a different version of the system is 
created with at that moment the up-to-date data. The month represents the month in which 
a MTP is fixed and finished, and not the month for which it is made. So the version of 
February 2007 consists the forecasts for March 2007 up to 15 months in the future. 

Normally the version number is build up as follows: 
• First number is the year: 7 for 2007 and 6 for 2006 etc. 
• The second and third numbers are the month: January= 01, February= 02 etc. 

If the analysis is done for April 2007, the 3 versions before April have to be filled out: 

• 703 (March) 

• 702 (February) 

• 701 (January) 

ATTENTION: There is an error in the current history database, which first occurred in 
April 2007. In this month the history file that was created under the name 705 instead of 704. 
The month numbers therefore are shifted 1 month, from that April on. So the following 
codes will be created in the remainder of 2007: 

• 705 = April 

• 706 = May 
• 707 = June 

• 708 = July 
• 709 = August 
• 710 = September 

• 711 = October 
• 712 = November 

• 713 = December 
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For an analysis of the forecasting performance of for example Hella m May 2007 the 
following parameters are right in this case: 

Sales Plan N-2+N-3 vs. Actual Sales: Selection 

Press the execute button to upload the analysis. 
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The following rough output might occur (if not go to page 9 directly): 

El 
El 

~ " <"/f\t!IS( , 186 PC :" 2~524.799 PC 79",, 

(JJ 1 Fil a•ent VS 567 , 340 PC 394 :120 PC 144 
A1ber stop 1 a■ps 543 , BBB PC 682 , 508 PC 80 

I H7 268,288 PC 267,568 PC 97 
HNL General 164 ,688 PC 174 , 888 PC 94 

I SVB,5 126 ,258 PC 788 , 758 PC 18 
T19 Vedgebase 61 , 1 BB PC 93 , 708 PC 65 
O1S/R 54 .888 PC 35-455 PC 153 

I BA9 58 , 080 PC 12,808 PC 417 
H1 32 , 888 PC 46 , 908 PC 68 
H1 Per Sealed Cl ear 8 23 , 424 PC 24 , 192 PC 97 
O2S/R 21 . 456 PC 18 . 688 PC 115 

I 2 F11 a ■ent FS 19 ,080 PC 28 ,128PC 68 
H83/H84 9885/9806 16,688 PC 17 ,888 PC 98 

~ TS Wedgebase 6,888 PC 12 ,808 PC 58 

ii HBIH9/H11 4 _ 480 PC 2 , 388 PC 188 
BA15 3,888 PC 8 PC 8 

Im 1 Fil a■ent FS 1 , 688 PC 1,688 PC 188 

I Wedgebase Stop 1 , 888 PC 8 PC 8 
H1 Per Exchangeable C 672 PC 224 PC 388 
H1 Per Exchangeable C 224 PC 8 PC B 

!!:,\: Spec1 al Halogen 200 PC 8 PC 8 

I 81 cycle / Moped 0 PC 4 , 888 PC B 
H1Per Sealed Colored 8 PC B PC B 

Page 
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In that case enter the menu "options /office integration" button 3rd from the left (or press 
Ctrl+Shift+F12). In the next screen make sure the Microsoft Excel Box is checked in the tab 
" ffi t ti " • . 

SAP 
iv1i ~ '1 · • , I +- ''i ,. I'!! , , , • I ~ .- '" ·• I @ •:.i I (? , .:::t:i 'li1ffi111i';;;'",: • <~:~: 
-~ """ "' ""'" " ,_ ,<c x--," "' ,,s..:i. ~" ~"", -~~ , =~""'iitllii¾ "'¾ s:n.:~lii,E"t ,, " :1 

PHILIPS 

, 186 PC JC2>$~qss PC 
. 348 PC 394. 128 PC 
. 888 PC 682. 588 PC 
. 288 PC 267. 568 PC 
. BBB PC 174. 888 PC 
. 258 PC 788 . 758 PC 
.1 BB PC 93. 788 PC 
.888 PC 35.455 PC 
.BBB PC 12.808 PC 
.BBB PC 46.988 PC 
. 424 PC 24. 192 PC 
.456 PC 18.688 PC 
. 888 PC 28. 128 PC 
.688 PC 17.088 PC 
.888 PC 12 . 888 PC 
.488 PC 2.388 PC 
. 888 PC 8 PC 
.688 PC 1 . 688 PC 
. 888 PC 8 PC 
672 PC 224 PC 
224 PC 8 PC 
288 PC B PC 

8 PC 4.888 PC 
8 PC B PC 

Page 1 / 1 

~ ""~ 78 
144 

88 
97 
94 
18 
65 

153 
417 
68 
97 

115 
68 
98 
58 

188 
8 

188 
B 

388 
8 
B 
B 
B 
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Or directl enter the Microsoft Excel la out, which looks as follows: 

1.951.186 PC Pt; 2.399.721 PC 
567.340 PC 394.120 PC 534 .463 PC 
543.EOJ PC 682.500 PC 543.EOJ PC 471.000 PC 115 543. 
260.280 PC 267.5al PC 260.280 PC 345.060 PC 75 260. . HML General 164.600 PC 174 800 PC 164.600 PC 169.400 PC 97 164. . S\18.5 126.250 PC 700.750 PC 126.250 PC 605.750 PC 21 126. . T1 0 Wedgebase 61.100 PC 93.700 PC 61.100 PC 110.300 PC 55 61 .1 . 01S/R 54.CIIO PC 35.455 PC 54.CIIO PC 32.320 PC 167 54. . BA9 50.000 PC 12.000 PC 50.000 PC 14.000 PC 357 50 o:x:: 
32.000 PC 46.900 PC 32.000 PC 51 .300 PC 62 32.CU ) . HiPer Sealed Clear 8 23.424 PC 24.192 PC 23.424 PC 16.128 PC 145 23.42-'•. . 02S/R 21.456 PC 18.600 PC 21 .456 PC 16.740 PC 128 21.451 ; . 2 Filament FS 19.000 PC 28.120 PC 19.000 PC 6.9ffl PC 273 1900::s . H83/H84 9005,9006 16.600 PC 17.000 PC 16.600 PC 11 .000 PC 151 16.6CX, . 
6.000 PC 12.000 PC 6.000 PC 12.000 PC 

• InvoicedQTY BU ➔ Quantity lamps paid by the customer:::::: Sales Quantity 
• Sales Plan ➔ is the Sales MTP for a certain month (period) created in the month 

displayed above the Sales Plan 

• Forecast accuracy is defined as follows: 

Forecast Accuracy Measure = 100% · ( Invoiced ) 
Sales Plan 
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Appendix R: Judgmental Models 
Delphi Method: 
The Delphi Method is often mentioned as a basis concept to combine judgment of different 
experts (e.g. Ismail and Ahamad, 2003). The following steps could be determined in this 
method: 

• Step 1: Coordinator contacts the experts in the area and gets their consent to 
participate. These experts become the panelists. 

• Step 2: The coordinator sends the pertinent information to each panelist and asks 
them to provide a forecast along with their comments. 

• Step 3: The coordinator analyzes the forecasts. This means computing average, 
standard deviation, and range of forecasts. 

• Step 4: The coordinator sends back the statistical information along with key 
comments of people in the panelist. Then the question is put forward whether they 
want to change their forecast numbers. If so the reasons must be made explicit. 

• Step 5: Step 3 and 4 are repeated. 

• Step 6: This process continues until there are no significant changes made in the 
forecasts. 

Analog, Diffusion, Pedonnance Evaluation Review Technique (PERT) and Survey: 
Jain (2007) discusses several other models that can be used to apply judgmental knowledge in 
a planning process. In an Analog model an analog is determined for the variable to be 
forecasted. This analog is then used as basis for the forecast. Analog models are often used 
for forecasting line extensions of a product. In Diffusion models the forecaster purely uses 
the lifecycle of a product to forecast the future. In the PERT model forecasters ask one 
expert to predict a pessimistic an optimistic and a most likely scenario. This estimate is then 
used as basis for the forecast. The last mentioned possibility is the forecast based on a 
survey. Such a survey can be conducted by mail, telephone, or email. 

Structural Judgmental Adjustments: 
Armstrong (2006) discusses the use of structured judgmental forecasting in his article. This 
method includes written instructions, soliciting written adjustments, requesting independent 
and anonymous adjustments from a group of experts prior to seeing the forecasts, and 
recording there reasons for revisioning. 
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Appendix S: List of Respondents 

o Alexandra Geunnewig (Marcom) 
o Andre Kaiser (PL Halogen SC Manager) 
o Astrid Breuer (OEM Europe Sales SC) 
o Bjorn Rijnen (BG SC analyst) 
o Dunja Heidemann-Sanchez (BCA Logistics) 
o Eric Neelen (Director Global Marketing AM) 
o Erwin Klijn (Business Group IT Manager) 
o Francois Gondran (SC Manager BL S&I) 
o Geert van Bockstal (F&A, Controller BL Headl.) 
o Guy Schelfhaut (BG SCM) 
o Helene Penven (SCM Aftermarket Europe) 
o Jens Boggel (Sales AM DACH) 
o John Hanrats (Admin.,former BCA Logistics) 
o Joost van Beek (Project Manager PP-project) 
o Martijn Teulings (SC Manager BL Headlighting, BCA Logistics) 
o Matthias Beckers (BCA Logistics) 
o Michael van der Vlist (S&I PMM Manager) 
o Milica Medina (BCA Logistics) 
o Norbert Mennicken (Sales OEM Europe) 
o Paul van den Kerkhoff (Supply Group Manager BL Headlighting, Site Manager Aachen) 
o Petra Bertrams (BCA Logistics) 
o Pierre Hamelin (SCM Aftermarket Europe) 
o RajkumarJain (S&OP Manager) 
o Robert Zeitlin (Product Marketing Headlighting) 
o Stephan ten Dam (PL Xenon SC Manager) 
o Theodor Haunschild (BCA Logistics) 
o Tim van Hoof£ (BCA Logistics) 
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