
 Eindhoven University of Technology

MASTER

What is the value of anticipating the customer reaction after an out-of-stock?

Limmen, R.N.

Award date:
2011

Link to publication

Disclaimer
This document contains a student thesis (bachelor's or master's), as authored by a student at Eindhoven University of Technology. Student
theses are made available in the TU/e repository upon obtaining the required degree. The grade received is not published on the document
as presented in the repository. The required complexity or quality of research of student theses may vary by program, and the required
minimum study period may vary in duration.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain

https://research.tue.nl/en/studentTheses/3ac4f82c-9725-46d8-b0f5-ea872faf7a45


Eindhoven, April 2011 

 

 

 

 

 

 

 

 

 

Ing. Rolf Limmen 

Student identity number 0615348 

 

 

 

In partial fulfilment of the requirements for the degree of 

 

Master of Science 

in Operations Management and Logistics 

 

 

Supervisors: 

dr. M. Slikker, TU/e, OPAC 

dr.ir. S.D.P. Flapper, TU/e, OPAC 

ir. R. Haarhuis, L‟Oréal  

What is the value of anticipating the 

customer reaction after an out-of-

stock? 

By 

Rolf N. Limmen 

 



                                                                                                                     

Master Thesis of R. N. Limmen, University of Technology Eindhoven for L’ORÉAL                       - II  - 

TUE. Department Technology Management. 

Series Master Theses Operations Management and Logistics 

 

 

 

 

 

 

 

 

 

 

 

Subject headings:  Forecasts, inventory control policy, anticipating, customer reaction,  

   out-of-stock. 

 

 

 

 

 

  



                                                                                                                     

Master Thesis of R. N. Limmen, University of Technology Eindhoven for L’ORÉAL                       - III  - 

Preface 
 

 

This report represents the final thesis of my Master Operations Management and Logistics (OML) 

at the faculty industrial engineering at Eindhoven University of Technology. The past year I 

conducted a research at L‟Oréal Nederland BV on what the value could be for L‟Oréal to 

anticipate the customer reaction after an out-of-stock. This report contains the results of this 

research and provides recommendations for L‟Oréal Nederland BV to improve the current 

process.  

I would like to take this opportunity to pay my gratitude to my graduation committee. From TU 

Eindhoven I would like to thank my first supervisor, Marco Slikker, for all his time and effort 

during my graduation project. I would like to thank my second supervisor, Simme Douwe 

Flapper, for his time and suggestions for improvement. From L‟Oréal I would like to thank my 

supervisor at L‟Oréal Nederland BV, Ralf Haarhuis, for his commitment to this research and for 

his time to brainstorm with me on new ideas. From L‟Oréal I would also like to thank all my 

colleagues of the Product Logistics department for providing me an inspiring environment. I 

would especially like to thank Kim Post for critically reading and evaluating my report. 

I would also like to thank all my friends especially “Michiel and Machiel” and family who 

supported me, not only during my master thesis project but as well during my whole student time. 

Especially Katja for her help with the literary part of my report. I also want to thank my 

housemates from Tachos, who always had the coffee ready when I needed it most.  

Rolf Limmen 

April, 2011 

  



                                                                                                                     

Master Thesis of R. N. Limmen, University of Technology Eindhoven for L’ORÉAL                       - IV  - 

 

Abstract 

 

In this master thesis, the possibilities of using the retailer‟s reaction in the case of an out-of-stock 

are discussed. The research objective is to investigate the potential value of anticipating the 

retailer‟s reaction to improve the values for the ordering policy of L‟Oréal. The performance of 

L‟Oréal directly after an out-of-stock is below average and the retailer‟s reaction might help to 

improve that performance.  

To make a detailed study of the behaviour, two product ranges were selected as a sample. Data 

was collected on the sample ranges: the orders from the retailer, the products delivered to the 

retailer and finally the weekly amount sold to the consumer by the retailer. With these three data 

sets, the retailer‟s inventory control policy was replicated. The historical actions of the retailer 

could be examined. 

A mechanism was presented to examine the retailers‟ inventory control policies and show 

whether there was a significant change in the order-up-to-level for the retailer‟s inventory after 

an out-of-stock. This was used on all the out-of-stocks of the products in the sample. The results 

were used to create a policy for L‟Oréal to make a trade-off between improving and decreasing 

their performance indicators. Thereafter the conclusions were presented and recommendations 

were made to help L‟Oréal use the results to improve his performance after an out-of-stock.   
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Management summary 
 

Introduction   L‟Oréal experienced difficulties with meeting the retailer‟s demand after 

an out-of-stock. The signals from L‟Oréal were that the retailers might be changing their 

behaviour after an out-of-stock.  

 

This was examined by comparing the probability that a random product is out-of-stock in a 

random month and the probability that a product is out-of-stock in the month directly after an 

out-of-stock has ended. The probability that a random product is out-of-stock in a random month 

turned out to b percent for the period examined. The probability that a product goes out-of-

stock in the month after the out-of-stock has ended turned out to be  percent. This is more than 

double the probability of a random out-of-stock. Therefore it might prove useful to examine this 

particular moment for the prevention of out-of-stocks. 

 

The method   The problem statement is: “The probability of an out-of-stock in the first 

month after the end of an out-of-stock is (significantly) higher than the probability of an out-of-

stock in a random month.”   

This will be examined by replicating each of the retailer‟s inventory control policy. This will 

give insight into the actions of the retailers and the potential changes to those actions after an 

out-of-stock. After examination, it can be assumed that all the retailers have a periodic review 

period of one week, this is because L‟Oréal doesn‟t allow orders on every day. The order 

quantity that is used has been examined and is in more than 85 % of the cases, an order quantity 

of the size of a pallet layer or a multiple of a pallet layer. This gives the retailers a (R,s,n*Q) 

policy which will be used to model their behaviour. 

 

The retailers order up to point was estimated before and after the out-of-stock, this difference is 

the change that the retailer makes after an out-of-stock. The change in order-up-to-level was 

tested against several factors to find possible influences that predict the size in the case of an 

increase in order-up-to-level. 

 

Data   There are three data sets available to replicate the inventory control policy 

of the retailers. The weekly orders placed by the retailers, and the products delivered to the 

retailers after those orders. There is also data about the amount of each product sold to the 

consumers for each of the retailers. These three data sets contain all changes that are possible 

within the inventory of the retailer. Therefore the fluctuations of the inventory can be modelled. 

This gives the stock position at the time of each of the orders. 

 

The order up to points of the retailer will be estimated, this is done for each week. These points 

give a range that in the perfect situation would give the range of the order-up-to-level and the 

order size Q.  
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This range is made for the estimated order-up-to-level before and after the out-of-stock. A 

significant difference between the two can be seen as a change in the behaviour of the retailer. 

These significant changes will be examined for a potential systematic change in order-up-to-level 

after an out-of-stock.  

 

 

Results  After examining all the out-of-stocks in the sample, the conclusion is that 

there are three possible actions after an out-of-stock. The first is a non-significant change of 

estimated order-up-to-level. This is the case for 39 % of the out-of-stocks. These cases are not 

behaving differently and should not provide challenges in delivering the ordered products. For 44% 

of the out-of-stock situations examined, a significant increase in the estimated order-up-to-level 

was found. This was tested using the wilcoxon rank-sum test.  This results in more products 

being ordered than needed to bring the inventory back to the original estimated order-up-to-level. 

These are the cases that cause the unexpected demand and have a greater probability of causing a 

new out-of-stock. The third group shows significant decreases in safety stock, this is the case for 

17 % of the out-of-stocks. The decrease in order-up-to-level will cause L‟Oréal to have 

additional inventory, which was expected to be sold.  

 

For the significant increase in order-up-to-level an examination was performed on three potential 

factors that could forecast the size of the increase in order-up-to-level. The first factor was the 

length of the out-of-stock period. It can be expected that the longer L‟Oréal could not provide the 

products, the larger the increase of the order that the retailer will place after the out-of-stock has 

ended. The factor analysis between weeks increase and length of the out-of-stock had a 

correlation of -0,08. This is not what was expected furthermore it can‟t be used in the prediction 

of size of the increase in order-up-to-level of the retailer because it was not significant. 

 

The second factor tested was the largest write off against the number of weeks increase in order-

up-to-level. These write offs were original orders so probably if they are larger, than the 

probability of an increase in order-up-to-level should be larger. The correlation between the two 

is 0,37. The write offs are not useful because of insignificancy. Also these write offs occur 

during the out-of-stock, this makes it potentially useful only at the end of an out-of-stock. 

 

The third factor tested is the throughput of the products, it might be that the retailer will increase 

the safety stock additional for fast moving products. The analysis was the weekly increase and 

the average sell out per week for the sample period. The correlation was -0,23, so the higher the 

throughput the less high the increase in order up to point was. This information can‟t be used 

either because it was not significant.  
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Conclusions and recommendations  The calculation of the expected orders after an out-

of-stock starts with the replenishment of the stock of the retailers. The replenishment order is the 

expected monthly sales times the length of the out-of-stock. This will cover the standard 

replenishment order of the retailer.  

 

The results from the analysis of the out-of-stocks have provided enough cause for the 

recommendation of an increase in L‟Oréal‟s stock directly after an out-of-stock. This will be 

calculated in weeks of additional average demand that can be covered; this will be on top of the 

replenishment order. The additional stock is expressed in the effect it has on the overall average 

stock per week. Also the increase in service level was calculated, both were calculated for one to 

ten weeks increase.  

The recommendation is that an additional four weeks of demand is kept directly after the out-of-

stock for each of the products. This should be lowered from the first week after the out-of-stock, 

to minimize the additional stock. The increase in demand that exceeds the four weeks can partly 

be covered by the existing safety stock. The extreme increases will not be covered because the 

costs increase significantly above the fifth week of additional coverage. 

The additional four weeks of stock after an out-of-stock have two mayor effects, an increase in 

total stock level and an improvement in service level. The stock will go up with 5%, this will still 

keep the inventory levels within the targets that were set. The service level will increase with 

0,68 %. The number of weeks of increase can be changed per product, the effect are calculated 

for each week of increase. 

It is recommended that for the most important products a graph is made monthly that shows the 

data used in this study in a clear picture that shows the stock movement at the retailer. This is not 

available at the moment in L‟Oréal‟s logistics department, this could give a good overview of the 

retailer‟s actions. This could also help to prevent the retailer from stocking up in the case of a 

promotion and selling it at a later time for the normal prices. 

In the last month of the research at L‟Oréal the news came that the stocks of Belgium and the 

Netherlands will be merged. This has implication for the results found in this thesis. The analysis 

did not take Belgium into account, therefore the analysis should be repeated with Belgian data to 

be able to generalise the findings. The communication with the Belgian retailers might be 

different so this should be considered.  

After the out-of-stock the products should not be sold to the first retailer with an order. The 

current policy is who orders first, get the products. The suggestion is to first allocate the products 

until all retailers have their inventory back to the inventory position from before the out-of-stock. 

Thereafter possible increases in order-up-to-levels can be delivered. By using the average sell out, 

all retailers will get the same coverage in weeks, which makes it a fair distribution of the 

available products. 
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1. Introduction 
This is the introduction of the rapport about the master thesis of Rolf Limmen written for 

L‟Oréal. This chapter will describe the company where the research has been performed. The 

processes will be described from the material flows until the information flows. Finally the 

currently used performance indicators will be discussed to give insight in the goals behind the 

decisions.  

1.1 The Company L’Oréal  

L‟Oréal, active in the fast moving consumer goods market and worldwide market leader in the 

cosmetics industry, is represented in 130 countries and generates a turnover of 17 billion euro a 

year. In 1913 the first products of L‟Oréal entered the Dutch market. At that time, the products 

were sold by the private trading firm R.M.F. Wernekinck. In 1976 the transition from trading 

company to subsidiary company took place which resulted in the new official name ‘L’Oréal 

Nederland BV’ which currently has more than 480 employees. At L‟Oréal four distribution 

channels can be distinguished: Division Produits Grand Public (DPGP), Division Produits 

Professionals (DPP), Division Produits de Luxe (DPL), and Division Cosmétique Active (DCA). 

This research‟s scope will focus on the consumer division of L‟Oréal Nederland BV which will 

be further referred to as L‟Oréal. All figures are solely for DPGP of L‟Oréal Nederland BV. 

During the research period L‟Oréal Nederland BV has merged with L‟Oréal Belgium into a 

Benelux organization, this merger will not be taken into account during the research. 

The four divisions all have different distribution channels.  All divisions have their own 

contribution to the total profit. The percentage of profit from 2009 can be seen in figure 1.1. 

DPGP has the largest share of 52.5%, DPL 24.7%, DPP 15.3%, and DCA represents 7.8% of the 

total profit share.  

Figure 1.1 The divisions arranged by their contribution to the total profit in percentage for 2010. 



                                                                                                                     

Master Thesis of R. N. Limmen, University of Technology Eindhoven for L’ORÉAL                       - 2  - 

In this research the main focus will be on the product logistics department. This can be seen in a 

small organizational graph of the departments from the Netherlands that are involved in this 

research figure 1.2. The oval boxes are the title of the personnel involved. The red box indicated 

the position from which this research was preformed. The short term planning managers are 

responsible for the amount of products in inventory at the DC, they will be the one that deal with 

the out-of-stocks. 

L’Oréal

The Netherlands

Marketing 

Deparment
Sales Department

Product Logistics 

department

Brand Managers Account managers

Short term 

planning 

managers

Longterm planning 

managers

My postition

 

Figure 1.2 The departments that are involved in this research. 

1.2 Material flow 

The supply chain of L‟Oréal starts with the production of raw material and ends with the 

consumers buying the product. The production of raw material and packaging material takes one 

to six months depending on the type of product. The manufacturer‟s suppliers are located in the 

same country as the manufacturers, the transport of the raw material and packaging material does 

not influence the total supply chain time much. The DPGP products of L‟Oréal are manufactured 

in nine different factories distributed over six different countries. The total supply chain is 

depicted in figure 1.3. Using this picture the material flows will be explained. 
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.

.
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“subcontractors”

Figure 1.3 The total supply chain for L’Oréal the Netherlands. 

 

Each factory produces specific products; every product is produced in only one factory. The 

production run of the end product takes between one and three days. After the production a 

microbiological control of two days and a quality control lasting between two and five days take 

place. When the products have passed both controls, private forwarders transport them to the 

distribution centre in Alphen aan den Rijn (hereafter referred to as DC) in one to three days. 

From Alphen aan den Rijn products are distributed to the retailers‟ distribution centres or directly 

to the retailer‟s shops. From now on all of L‟Oréal‟s customers will be referred to as the retailers. 

The retailer is responsible for the transport between its own distribution centre and its 

supermarkets, perfume stores, or department stores where consumers can purchase DPGP 

products. The total supply chain is depicted in figure 1.4. 

 

Figure 1.4 Supply Chain of the standard products. 
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1.2.1 Stocks 

The products ordered by the customers are kept in two different stock locations, the DC and the 

factory stock. The distribution centre located in the Netherlands contains inventory for every 

product. Depending on the average demand of products and the lead-time from the factory, the 

amount of products at the DC is calculated. This should be enough to cover the demand until the 

next truck is delivered from the factory.  

The products are produced in batches for multiple countries at the same time. Often there are 

more products manufactured then there are required in the DC at that moment. The extra 

products are kept in stock at the factory, until the moment the products are requested by the 

Netherlands. The reason for keeping the stock at the factory is to be able to handle demand 

fluctuation from the different countries. L‟Oréal international decides which of the countries get 

what products. Another factor is the fact that the distribution centre at the Netherlands is too 

small and the stock levels at the DC must be minimized due to targets from headquarters to be 

explained in section 1.8. Some products are manufactured only once every three months and 

there is no space in the DC for those amounts.  

There are different ways of explaining which flow of products is discussed. In this research the 

Sell-out is used, which refers to the products that are sold by the retailer to the consumer. By 

Sell-in are indicated the products that are sold by L‟Oréal DC to the retailer. This is shown in 

figure 1.5, these notations will be used throughout this research. 

  

Figure 1.5 Products from L’Oréal to the retailer are called “Sell in” and from the retailer to the customer is 

“sell out” 

  

L’Oréal Nederland Retailer CustomerSell-In Sell-Out
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1.2.2 Lead-times from the factories to L’Oréal’s DC. 

The products that are sent from the DC have a lead time to the customers of two days. The 

products are shipped to the customer by a private forwarder (DHL). If the products have to come 

from the factory stocks, it takes three days for them to be available in the DC for shipment to the 

customers. After the products have arrived at the DC, the warehouse employees need one day to 

empty and register the truck content. The total lead-time from the moment of ordering the 

products from the stock at the factory until arrival at the DC is two or three days depending on 

which factory is the manufacturer. The orders are placed two to three times a week. The total 

time line from the moment of ordering the products at factory until the moment DHL delivers 

them to the customer is shown in figure 1.6. This example is for the factories with the shortest 

lead-time. 

1

Products ordered 

by L’Oréal

2

Truck filled and 

leaves the factory

3

truck arrives at DC

4

Truck booked 

In the DC

5

Orders picked and

  sent to customers

6

Products arrive 

at customers 

day

Time in days ->

Figure 1.6 The time line from ordering products at the factory till delivery at the retailer. 

 

1.3 Market demand 

The market demand is divided into two different flows, regular orders and promotions. Both 

flows will be discussed separately in the next two sections. 

1.3.1 Regular orders 

The orders arrive at L‟Oréal two to three times a week per customer. The maximum lead-time is 

three days. The sizes of the orders range from one product to several thousands.  

The personnel at the distribution centre prepare the orders received during the previous day. As 

mentioned before, the orders from the customers are delivered by an external logistic company. 

The products arrive at the DC on pallets, where the big and fast moving products are stored per 

pallet and only sold per six units. The smaller products are sold per unit. There are several 

different standard amounts in which retailer orders are being delivered from small to big: unit, 

box, pallet layer and pallet.  

1.3.2 Promotions 

The consumer products division of L‟Oréal is largely promotion driven. To make sure all 

opportunities to sell products in a promotion are utilized to their fullest potential, it is crucial that 

the promotional product reaches the customer. The units sold during promotions in 2008 are  

of the total turnover in number of units. There are two different types of promotions, promotions 
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in displays and promotions on the regular shelf. The promotions are planned by the marketing 

department and are always in cooperation with the customer where the promotion is going to 

take place.  

1. The amount of displays and amount of products per display are known at least two 

months before the launch. The making and filling of the displays is outsourced to one of 

the subcontractors. The production of the display by the subcontractor takes about two 

weeks. The total supply chain via the subcontractor to the consumer is shown in figure 

1.7. The displays are sometimes first send back to the DC of L‟Oréal before being sent to 

the customer.   

 

Figure 1.7 The supply chain including the subcontractor.  

 

2. The second kind of promotion is a discount on the normal shelf space. These kinds of 

promotions are also planned at least two months in advance. The products are ordered 

through the normal system and are delivered through the normal channels. The only 

difference is a price reduction in both the price that the customer and the retailer have to 

pay.  

 

1.4 Control concepts  

In this chapter two different product categories with different control concepts are discussed. The 

manner in which the products are ordered by L‟Oréal at the factories will be described together 

with the way their order up to points are calculated by L‟Oréal. The customer order decoupling 

point of L‟Oréal is discussed for regular orders. 

There are two different product categories in the control concept: the tiré and poussé product 

categories, in English the pull and push flow. The pull products are the older and stable products 

that are ordered when needed. The push flow contains the more unstable products and the new 

products that need to prove themselves in the market, they are pushed to the countries directly 

after production. In total,  of the total catalogue of products is in tiré and  is in poussé. 

1.4.1 Tiré 

The products that are in flux tiré (pull flow), have a stable demand. The produced quantities are 

kept waiting at the factories inventories until the short term planning manager decides that 

products are needed. The factory only allows half a year of throughput in their inventory, to 
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prevent production of really slow moving products. So if a batch is too big, every product that 

exceeds the half year is automatically sent to the DC. The same rule applies to products which 

throughput has decreased, and the stock exceeds the half year coverage. 

When products are needed an appél (French for summoning) is sent to the factories. The appél is 

a document regarding the orders for the products needed by L‟Oréal in the next shipment from 

the factory. These products will be sent to L‟Oréal‟s Distribution Centre (DC) in the next truck. 

The short term planning manager orders extra products for promotions in the coming weeks. All 

promotional quantities are added as additional demand. After every appél the factories send a 

document including the products that are being delivered and which not. 

After the trucks are loaded in the factory, a file is sent to the short-term planning manager with 

information on the content of the truck. This is uploaded into SAP (automated supply chain 

system). The file is sent to the DC so they can unload the trucks and register the incoming 

products. 

1.4.2 Poussé 

The products that are in flux poussé (push flow) will be produced in the month before they are 

forecasted to be ordered by L‟Oréal. Products are in poussé if they are recently launched or if 

they have an unstable demand.  

At the start of the month, the factory has a month for the production of next month‟s order and 

will start shipment of the poussé products to the DC as soon as the production is completed 

including the quality check, depending on the stock at the DC and the availability of trucks. The 

factory has no safety stock for poussé products, the products can be produced until the last day of 

the month; with the lead-time the products could become available as late as the 5
th

 of the 

ordered month. Therefore, a safety stock is used at the DC of the Netherlands to cover the month 

it takes to produce a new order. Poussé products are more costly for L‟Oréal, because those 

products generate more stock in the DC.  

 

1.4.3 Customer Order Decoupling Point for regular orders(CODP) 

The retailers demand their orders to be delivered within three days. The total time to deliver the 

products from the factory inventory is six days as shown in figure 1.6. The products have a 

CODP at the DC of L‟Oréal. (Figure 1.8) Some products are called in from the factories 

especially for certain promotions, so if the promotion is planned in time, the CODP is at the 

factory. All the demand that is not promotion driven is delivered from the stock at the DC. The 

same CODP applies for products in flux tiré and flux poussé.  
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Figure 1.8: The CODP for all products. 

1.4.4 Calculation of the order-up-to-level of L’Oréal for tiré products. 

The order-up-to-level at the distribution centre is calculated by the number of days of demand 

that should be covered. The number of days covered can be change per product. The standard 

amount of days is , out of 22 workings days per month.  

 This is not only the safety stock but also the stock that is needed to cover the demand 

until the next shipment arrives. This is calculated using the following steps: 

 Take the sales results of the last three months in units sold to the retailers. 

 Take the expected sales for the three months to come, calculated by the sales department 

 Calculate the average of those six months 

 Calculate the safety stock using the number of day‟s coverage as the part of the month 

that needs to be covered. 

This gives a number of products per month; the safety stock can be changed by the number of 

days that need to be covered. The standard number of day‟s coverage decide by L‟Oréal is  

days. L‟Oréal uses the standard of  22 working days per month. The number of day‟s coverage in 

the system can be changed per product. This influences the probability the product is going out-

of-stock.  
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1.5 Information flows 

The orders of the retailers arrive at L‟Oréal, and then the amount ordered will be compared with 

the available stocks.  If the amount ordered is more than the available products, this will cause 

out-of-stock, write offs and backorders. The flow of orders is depicted in figure 1.9, the orders 

arrive and can be (partially) delivered or not. If orders cannot be delivered this is seen as a write 

off. Part of the orders are backorders and wait till the out-of-stock situation ends. The other part 

is either lost demand for ever, or will be ordered again. 

Orders that were 

not fullfilled in 

time. (Write offs)

(partly) 

Re-ordered
Backorders 

Lost demand
Delivered as soon 

as the OOS ends

New Orders

&

Repeating Orders

Not OOS /

Delivered

Cancelled orders

 

Figure 1.9 the different paths of the orders 

1.5.1 Out-of-stock 

For most customers the orders that can‟t be fulfilled immediately are cancelled. If for one 

product 80 % of the products can be delivered, 20 % of order is cancelled. The customers might  

order the products again in their next review period.  

The research will focus on products that have been out-of-stock (OOS). L‟Oréal‟s policy is that 

not every product that could not be delivered is an out-of-stock. A product is out-of-stock if units 

cannot be delivered for at least three days after the first non-delivery. This excludes all short 

term problems. The short term problems are either solved immediately after the first order that 

could not be delivered.  

The causes that are left are real out-of-stocks and need attention to be solved. This includes only 

two of the reasons for write offs as discussed in appendix G, the forecast inaccuracy and the 
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industrial non delivery. These included reasons represent more than % of the write offs in 

2009, this percentage is expected to remain the same in the near future.  

1.5.2 Write offs 

L‟Oréal makes a distinction between a write off and a product being out-of-stock.  

A write off is an order that could not completely be delivered within the lead time demanded by 

the customer. The orders need to be fulfilled in three days so it is not possible to order the SKU‟s 

from the factory‟s stock in time. 

An out-of-stock is a SKU that is not on stock in the DC. This is not the same as a write off, 

because if for instance the order preparer could not find a SKU this will be a write offs since the 

products were not delivered. But this does not cause the SKU to be out-of-stock, if there were 

products available for this SKU. 

When a SKU is not completely available in time, part of the order is rejected and marked as 

write off. L‟Oréal uses eight different reasons to categorize the write offs, an overview of these 

reasons is given in appendix G.  

The customers might order the SKU again at a later moment in time, mostly after one week. If 

there are still no products, the order is, again considered a write off, so what should be 

recognized is that a write off is not the same as lost turnover. A part of the write offs are 

repetitions of the same order.  The only company that doesn‟t repeat their orders and therefore 

does not because multiple write offs is AS Watson, because this company uses backorders as will 

be explained in section 1.5.3. 

L‟Oréal doesn‟t keep track of the lost turnover. The write offs are the only way of measuring the 

performance. In 2008 and in 2009 the total amount of write offs were respectively  

and . The write offs fluctuate over the months as can be seen in figure 1.10 

Figure 1.10 The write offs for all products in 2008 and 2009. 
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1.5.3 Backorders 

Most of the customers chose not to allow backorders because the demand they experience one 

moment might be gone at the time delivery is possible. In some cases their ordering systems are 

not able to handle backorders. Therefore they just order the products again and again till the out-

of-stock has passed.  

The only retailer that uses backorders is “AS Watson” to whom back-orders are delivered as 

soon as possible. AS Watson has write offs, the SKU‟s that could not be delivered in time are 

still seen as write off.  

 

1.6 Forecasts for regular orders 

The products logistics department is responsible for ordering the products at the factories and the 

forecast that precede the orders. The long term planning managers provides forecasts from a 

month up to half a year in advance and the short term planning managers create the orders for the 

factories for the time shorter than a month. 

At the end of every month, the account managers define a sales forecast on brand level (Elvive 

shampoo is a brand) in the Sales Forecast Tool, which is an Excel spreadsheet, by using their 

experience and the sell out data. Sell out is consumer sales information which is kept up to date 

by the company AC Nielsen. The brand manager develops a forecast for the first five months. 

Based upon the sell in or sell out, the marketing plans for that brand, and their experience, the 

account managers define a demand forecast on a product level and forward it to the logistics 

department. Based upon experience and knowledge on products that are out-of-stock, the long 

term planning manager makes small adjustments and translates the demand forecast into a 

purchase plan. This purchase plan is forwarded to the MSL (Market Supply Logistics) in Paris. 

The MSL is a planning organisation that stands between a country and the factory  

Most of the products are produced in batches especially for the Netherlands, but there are 

products that are produced in combined batches for several countries. The reason for this is the 

size of the tanks that contain the basic contents. Therefore the moment of the production run of 

these products cannot be influenced by L‟Oréal in the Netherlands. Combined production runs 

are usually for products with a small volume such as make-up.  
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1.7 Potential action from L’Oréal after an out-of-stock. 

L‟Oréal has to place the orders for production two months in advance, the new month order has 

to be handed in to the MSL in Paris four working days before the end of the month. That is the 

official moment for the planning managers of the Netherlands to influence the amount planned to 

be produced for the months to come. They have the possibility to try to change the amount 

ordered a month before the month it is needed. There is no guarantee that this will succeed. 

A deviation of 25% of the monthly order is allowed in the blocked horizon. (The blocked 

horizon is the two month where no official changes are allowed as described in appendix C.) 

These last minute changes are covered by possible decreases in other countries. A deviation is 

the difference between the forecasted amount(the amount ordered two month before the month it 

was needed in) and the actual amount sold to the retailer, as seen below.  

                                 
                                     

                   
             

The factories will always try to produce the deviation of %, but it‟s more a general guideline 

then a demand; if this fails it will be seen as an industrial non-delivery (see appendix G for the 

reasons of write offs). This percentage will be used to cover the extra demand, but if this proves 

to be insufficient to prevent an OOS other actions will be initiated.  

If the planning managers decide that the forecast was too low after an OOS, they will try to make 

sure that the next production run is earlier and/or the amount of the next run will be increased to 

be able to handle the rise in demand. These requests are sent to the MSL, who will examine the 

possibilities. This is not connected to a moment in time, but if the request proves difficult to 

comply it is delayed until the end of the month when all the countries hand in their new forecasts. 

At first they will look at the demand from the other countries from the same language catalogue 

to see if they could spare some of their forecasted products. If that is not the case, the total 

allocation of that product is examined, in that case the part of the production run for the 

Netherlands might be increased, either by producing less for another country or by increasing the 

total production run. It is possible to switch to a different language in one production run.  

If the potential solutions mentioned above have failed, there is the possibility of a dépannage 

(French for problems). This means getting products that were manufactured for a different 

language group, relabeling and repacking them at Dutch subcontractors to become useful 

products. This will take about three to four weeks from beginning to availability. Therefore this 

is only an option in case of a really long OOS, or if it is known in advance that the added amount 

to the next production run will be insufficient. This is of course an expensive solution to an OOS, 

because added on top of the normal costs, there are two extra transports, and the costs of 

repacking and relabeling.  
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1.8 Performance Indicators 

The headquarters in Paris uses several performance indicators by which they judge the 

performance of the company as a whole and the logistics department in particular. The four most 

important performance indicators are profit, service level, turnover/market share and stock level 

(in Euros). These four indicators influence each other and it is a struggle to get all four at the 

targets set by Paris. The two most important indicators for the logistics department are service 

level and stock level in Euros. These two logistical performance indicators will be discussed in 

this section, they are the measurements that will be influenced by this research.  

1.8.1 Service level  

Service level is the performance indicator that is most important for the customers; service level 

is the percentage of the value of the orders of the retailers that is fulfilled in the appropriate time. 

The goal set for L‟Oréal the Netherlands by the headquarters in Paris is %. The service level 

uses the write offs, and has no reference to the lost demand of out-of-stocks. The service level is 

calculated with the prices of the entire write offs for that month and the value of all the orders as 

seen in the next formula:  

              
                                        

                   
             

If the service level of  is not met, Paris will require an explanation. This is of course not the 

only reason to aim for a high service level. The customer‟s satisfaction is highly correlated with 

the service level.  

L‟Oreal‟s biggest customers have their own services level, which they demand that L‟Oréal 

reaches. This is reported per month and the cumulative performance of the whole year. The 

following numbers are the percentages that were demanded of L‟Oréal by the retailers.  

Etos   =>    

AH   =>   . 

AS Watson  =>    

These service levels need some explanation. They are demanded by the retailer, this doesn‟t 

mean they were reached by L‟Oréal. AS Watson doesn‟t reorder, their service level is easier to 

reach than the others. AH contains multiple reorders and the service level is therefore much 

harder to reach. This doesn‟t make AH more important than AS Watson, the same effort is put in 

to all three of the big customers.  

There are no standard actions if the customer‟s service levels are not reached. The actions that 

are usually taken are: 
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 The customers may demand information on subjects that are usually kept from the 

customer, such as the causes of all the OOS and the expected arrival time per product.   

This allows the retailer to see the out-of-stock‟s even if they are not ordering the products. This 

way the amounts of products for which the retailer gets to know that L‟Oréal is out-of-stock are 

higher because some products might not have been ordered and therefore the retailer would not 

have known they were out-of-stock. 

If the service level is not realized for several months or there was no clear information given to 

the customer, the customers might start with actions.  Possible actions are: 

 To delete a product or range of products from their store. 

 Decrease the shelf space for L‟Oréal products. 

 Cancel planned promotions in displays. 

 Demand a higher discount on a planned promotion, therefore getting a bigger share of the 

profit or lowering their prices to get more consumers to buy products.   

 Sent a fine or a bill. 

 Demand a higher service level (100%) in the months to come.  

 

  

. 

1.8.2 Stock level 

The logistics department has a second performance indicator next to the service level; the 

amount of capital in stock at the distribution centre in the Netherlands. It is the total amount of 

money which is allocated to the factory for all the products in stock. The moment the truck 

arrives at the DC, L‟Oréal the Netherlands becomes the owner of the products. Paris sets 

monthly targets under which the capital in stock should end. The targets vary per month to 

include seasonal effects such as sun care products. The stock target influences the service level. 

The lower the stock target is, the higher the probability of an OOS. 

The stock target was realized in the months used in this research and is depicted in figure 1.11. 

The real line (blue) is the amount of stock in inventory at the end of each month. The target 

line(red) was the goal set by the headquarters in Paris. The price paid for the products is called 

the transfer price. It is the amount of money that the factory will get for the products.  
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Figure 1.11 The stock target versus the actual stock at the end of each month 

1.9 The current method of calculating the replenishment order after an OOS 

 

At the moment L‟Oréal uses its own forecasts for the calculation of the expected orders after an 

out-of-stock. The formula for the expected orders is as follows:  

                

 
                                                                                

 
      

                                                                        

The forecast is made by the long term planners and takes the promotions and expected rise or 

falls in the market demand into account. It is not influenced by the out-of-stock because it is 

made two months in advance. 

This method of calculation allows for big promotions to have an impact on the expected orders 

and the performance after the out-of-stock. There is also a probability that the reason for the out-

of-stock has influence on the time to come, if the forecast were already too low. The sales might 

have been less high then last month because of the out-of-stock, with this method the amount of 

demand might be lower than expected to be needed. 
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2. Project Design 

In this chapter the project origin will be discussed, starting with the problem signals as seen by 

L‟Oréal. Thereafter an analysis will be made of the problem, and the problem statement is 

presented. Finally the research questions are presented and explained. 

2.1 Problem definition 

L‟Oréal thinks that the customers behave differently after an out-of-stock then they would 

normally do. This thought is supported by the difficulties L‟Oréal has in determining the 

expected demand after an out-of-stock. There have been signals that this might be caused by a 

change in customer behaviour. This might result in a higher probability of going out-of-stock 

again after an out-of-stock. Out-of-stocks result in a lower service level, whereas the service 

level is one of the main performance indicators of L‟Oréal. Therefore, L‟Oréal seeks a way to 

improve their performance after an OOS. 

The performance of L‟Oréal after an OOS will be analyzed. If the performance after an OOS 

proves to be under average, this would be a reason to examine the retailer‟s reaction after an 

OOS.  

The probability of a random OOS will be compared with the probability of going OOS in the 

month after an OOS has occurred. This could show if there is a greater probability of going OOS 

after an OOS. 

An out-of-stock has passed if a batch of products is produced by the factories. If a dépannage has 

arrived this will only count as the end of an out-of-stock if the amount can fulfil the forecasted 

demand until the first produced batch.  

So first the probability of a random product being OOS at a random moment in time is calculated. 

After that the probability of going OOS in the month after an OOS has passed is calculated. This 

will show the effect of the first OOS on the probability of going OOS again. A month is chosen 

as the time frame, because this includes several order moments which is necessary to determine 

if there is an out-of-stock. A larger stretch of time would be too long to demonstrate the 

probability of a correlation.  

2.2 Analysis of the problem signals 

It is always possible that L‟Oréal goes out-of-stock; they aim to deliver  of the orders in time. 

In order to show the effect of an out-of-stock on the probability of an out-of-stock, the 

probability of an out-of-stock in the month after an out-of-stock will be benchmark. 

First the probability that a random product is out-of-stock in a random month is calculated. After 

that the probability that a product will go out-of-stock while it was out-of-stock the previous 

month will be calculated. This will show the probability of a repeated out-of-stock and this will 

then be compared in section 2.2.3 with the probability of a random out-of-stock. This will give 
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the result about the potential increased probability of a repeated out-of-stock after an out-of-

stock. 

2.2.1 The benchmark / random probability of an OOS. 

The benchmark is the OOS probability of a random product at a random moment in time. This 

will be calculated with the number of out-of-stocks in the past ten months and the number of 

products currently in the L‟Oréal catalogue. The following formula is used: 

                           

 
                   

                                                    
             

 

Total number of OOS:  The number of times the products have been OOS during the ten 

months, if the products went OOS on multiple occasions this is 

also added up. So this includes all OOS‟s that occurred, under one 

of the two reasons that are included in this research, as described in 

section 1.5.2. 

Number of months:  The ten months that were the sample, for this chapter were March 

2009 until December 2009. The time length of ten months was 

chosen because before that there was a different registration 

system at L‟Oréal. The total number of OOS needs to be divided 

by the number of months of the sample, because the probability per 

month is examined. 

Products in the catalogue:  These are the total number of active products in the catalogue, and 

are the same products used to calculate the number of OOS.   

The following data is extracted from the SAP database at L‟Oréal, the data is from a period of 

ten months: 

 The number of products that have been OOS.   =   

 The number of times those products went OOS.  =   

 The number of active products in the catalogue.  =   

 

Using the formula as described above gives the following probability that a random product is 

out-of-stock in a random month. 
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The probability that a random product is OOS, at least once a month during a randomly picked 

month is fifteen percent.  

  

2.2.2 Calculation of the probability of a second OOS within a month. 

The products that have gone OOS have a probability of going OOS again in the month directly 

after the OOS. This has a certain probability which is of interest to the research, because it 

contains the effect of the first OOS on the probability of a new OOS. The time span of one 

month will be taken as the time which contains the potential effect of the first OOS. The 

probability that will be measured is the number of times products, that have been OOS, will go 

OOS again is. 

This will be calculated by the percentage of products that go OOS again in the month after the 

OOS has passed, so the following data is needed: 

 The number of products that go OOS during the sample period.  

 The number of products that go OOS again in the month directly after a month with at 

least one OOS. 

 The OOS that occur in the last month of the sample will be taken out of the data, because 

there is no month after the OOS to check for the second OOS‟s.   

 

The data used in the following formula is extracted from the same data as the probability of a 

random OOS.  

                                                         

 
                                                           

                                                           
             

            

 

This probability is higher than the probability of a random OOS. This shows that the second 

OOS is not just a random OOS, but an event that has higher probability directly after an OOS. 

Therefore it seems useful to examine the retailers demand after an OOS and thereby trying to 

lower the probability of a second OOS.  
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2.2.3 The write offs resulting from second out-of-stocks 

In this section, the size of the recurring out-of-stock is shown in the form of write offs. Every 

month the write offs per SKU that were larger than 10.000€ of sales price of the products were 

taken. This way the biggest out-of-stocks will be examined whether they are recurring out-of-

stocks or new. By showing the amount of write offs from recurring out-of-stock the potential 

increase in service level can be shown. 

The months July – September 2009 were taken as the sample period. From those months, all the 

products with write offs above ten thousand euro (in one month) were taken. For each of the 

products all the write offs were extracted from SAP. This resulted in the following write-offs in 

products and value, as shown in table 2.1. 

 

For each of the forty-four products with write offs during July - September 2009 with a total 

value greater than 10K€ a graph has been made, depicting the stock at L‟Oréal (the Netherlands), 

including stock at the subcontractors. This graph was judged to see if the product had a second 

out-of-stock that was related to the first. In the previous section the probability of a second out-

of-stock was calculated, there the part of the write offs coming from the recurring out-of-stocks 

is calculated. The Out-of-stock needed to have passed and repeated within a month to qualify as 

a recurring out-of-stock. 
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The time between the out-of-stocks is taken into account, and whether they have the same reason 

for being OOS. The results are shown in table 2.2. There is a third category where it was not 

clear if the two out-of-stocks were related. This category was called “doubt” but will be regarded 

as a no, because the possible costs reduction is not certain. 

The calculations show that 65% of the sample was recurring out-of-stocks. Part of these write 

offs could be prevented directly after the first out-of-stock if there was more insight in the 

customer reaction after an out-of-stock, thus preventing a second out-of-stock. In the calculation, 

the first OOS is included, but this is not part of the potential savings. The problem solving starts 

after the first OOS so in this case the first OOS is inevitable.  

From the sample three months, 65% of the out-of-stocks are recurring. For these products 61% 

of their write offs occur after the first out-of-stock. In the sample this would give potential saving 

of   

This gives a possible amount of write offs to be saved of  in the sample time of four 

months. This would be the case if only the fastest moving products would be prevented from 

going out-of-stock. If a solution could be found for all products, the other 55% of the products 

could attribute to more savings. If the second out-of-stock could be prevented for the sample the 

service level would increase with   
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2.3 Problem statement 

 

L‟Oréal is always trying to improve customer service. When a product goes out-of-stock the 

customer service will decrease. As soon as the out-of-stock has passed it is important to deliver 

the customer orders as good as possible. The attention of the customer seems to be primarily on 

products that were recently out-of-stock, partly because their own stocks might be too low.  

The problem is that the probability of going out-of-stock again after an out-of-stock is higher 

than the probability of a random out-of-stock. So the most important moment for good delivery 

has a higher probability of failure. This decrease the performance indicator of L‟Oréal, the 

service level.  

The process for deciding what amount of products is needed immediately after an out-of-stock, 

doesn‟t take into account that the fact that there was an OOS. This might be the reason that the 

probability of an out-of-stock is higher after an out-of-stock.   

 

After an OOS, L‟Oréal performance is lower than at a random moment in time. This is shown by 

the increased probability of going OOS again after an OOS. L‟Oréal can improve the service to 

the retailers as demonstrated in section 2.2.2. This is an opportunity for the L‟Oréal service level. 

The performance after an out-of-stock might be lower because there is little insight in to the 

reactions of the retailers after an out-of-stock. They might be changing their action because of 

the out-of-stock that has occurred at L‟Oréal. 

 

  

The Sub-problem statement is: There is no insight into the retailer‟s reactions after an out-of-

stock. 

The problem statement is: The probability of an out-of-stock in the first month after the end of 

an out-of-stock is (significantly) higher than the probability of an out-of-stock in a random 

month. 
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2.4 Research question 

 

L‟Oréal has no insight in the retailer‟s reactions after an out-of-stock. This decreases the 

accuracy of L‟Oréal‟s actions after an out-of-stock. The actions of the retailer need to be 

anticipated in order to deliver all the ordered products. If the demand can be estimated after an 

out-of-stock this would improve the performance.  

This results in the research questions: 

 

 

One option of the retailer might be to change the order-up-to-level to counter the possibility of a 

second out-of-stock. This could have an effect on future orders, when the retailer might decide to 

change his order-up-to-level back to the pre out-of-stock state.  Therefore an additional research 

question: 

  

  

 What lengths of time will the reactions of the retailers change, and what should 

L‟Oréal do after that period.  

 How could L‟Oréal use that insight into the reaction of the retailer to improve their 

service after an out-of-stock? 

 What is the retailer‟s reaction after an out-of-stock? 
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Figure 3.1 The regulative cycle of van Strien (1997) 

3. Research method for this research 
 

The basic setup of the research is based on the logic of the regulative cycle as proposed by van 

Strien (1997) seen in figure 3.1.  First a short description will be given of the regulative cycle. 

Thereafter the research steps that correspond with the cycle will be discussed briefly and then in 

more detail. In the last section the scope of the research will be presented. 

3.1 The methodology 

 

Van Strien addresses the methodology of professional 

practice. A regulative cycle is proposed, which is 

directed towards the improvement of individual problem-

situations with the help of low-level, problem-directed 

theories. The part of the regulative cycle that corresponds 

with this research is the part between the dashed lines. 

The set of problems is collected and the problem was 

described. Thereafter van Strien suggests that there is a 

diagnosis / analysis. This will be completed with a 

design. These are the four steps of the cycle that will be 

performed in this research and the specific steps will be 

discussed in the next sections.   

The set of problems was described in chapter two. The choice which problem was going to be 

examined was made in chapter two as well as.  

The diagnosis part of the cycle will be conducted in three chapters. Chapter four will be the data 

collection, in chapter five a method of using the data is proposed which will be analysed in this 

step. Then in chapter six the data was used to produce results of the actions of the retailers. 

The design phase takes place in chapter seven, where the data on the out-of-stocks was 

transformed in a strategy for L‟Oréal. The effects of the plan were calculated in chapter seven 

The implementation phase and the evaluation phase are not included in this research. It is 

recommended that this part of the cycle will be performed in future research.  
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3.2 The research steps 

For each of the retailers the inventory control policy will be estimated 

and subsequently used to anticipate the retailer‟s actions after an out-

of-stock. The information that is available from the retailer will be used. 

This consists of three major parts: the products sold to the retailer, the 

products demanded by the retailer and the products sold by the retailer 

to the consumers. All the important changes to the stock level occur 

within these three parts. This information will be used to show how 

this can provide L‟Oréal with information and a strategy to calculate 

the amount of products needed after an out-of-stock.  

The desired result for L‟Oréal is to improve the service level after an 

out-of-stock, possible from  The research will 

examine if it is possible to improve the performance of L‟Oréal by 

changing (the values for) the inventory control policy of L‟Oréal. The 

goal is to improve the values for L‟Oréal‟s parameter in case of an out-

of-stock through the anticipation of the reaction of the retailer.  

The different steps are depicted in figure 3.2, they will be discussed in 

the next sections. 

A typical retailer has thousands of different products in his portfolio. 

This research uses and tests the assumption that the retailer probably 

uses a similar inventory control policy for all of his products. It would 

be time consuming and not profitable to set a different inventory 

control policy for every product.  

The inventory control policy of the retailer will be determined by 

examining single products for their inventory control policy. Through 

examination of the products of  two product ranges, the best fitting 

inventory control policy will be chosen to represent the inventory 

control policy for all products of that retailer. The choice will be based 

on data from the past and restraints placed by L‟Oréal.   

After choosing a policy for the retailer, the possible change in the 

retailer„s choice in parameter values will be estimated. This will be 

done for the two product ranges (Elvive conditioners & Fructis 

shampoos and conditioners, for the seven retailers). Each of the 

retailers will be examined separately for each out-of-stock.  

Through the modelling of the retailers ordering pattern, it can be 

shown what retailers do differently after an out-of-stock. By 

§4.2 Determine the 

inventory control policies 

of the retailers.

§4.2 Estimate the order 

up to points.

§ 5.1 Compare the 

estimated order up to 

points for pre and post out 

of stock state.

§6.3 Repeat the previous 

steps for all out of stocks 

in the sample brands.

§5.2 Determine the length 

of the potential change in 

estimated order up to 

points.

§7.4 Compare the effects 

of this change on the PI’s. 

§7.1 Make a model to 

include the change in 

order up to level of the 

retailer to improve the 

ordering policy of L'Oréal.

§8 Give conclusions and 

recommendatios.

Figure 3.2 research steps 
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comparing this with the pre out-of-stock values, the differences can be estimated.  

These differences will be the basis for the strategy after an out-of-stock. A strategy will be 

chosen for L‟Oréal, for the parameter values for L‟Oréal after an out-of-stock. The effects of the 

proposed strategy of calculating the parameter values for L‟Oréal will be shown, and the 

strategy‟s influence on the performance indicators will be presented. The performance of the 

proposed strategy will be compared using the old values of the performance indicators and the 

change as a result of the new strategy. 

After the analysis of the results of the proposed strategy, conclusions and recommendation  will 

be made.  

 

3.3 Scope of the research 

The research has several assumptions and parts that will not be included in the research. They are 

mentioned in this section. An overview of all assumptions from this research can be found in 

appendix A.  

The scope includes all of the retailers that order standard products from L‟Oréal. The retailers 

that only order in the context of promotions will be left out, they have nothing to do with out-of-

stock of L‟Oréal. The research will focus on two ranges of hair care: Elvive conditioners and 

Fructis shampoo and conditioners. These two product ranges are chosen because of their high 

volume and the known presence of out-of-stocks.  

The retailer will not be contacted about their action after an out-of-stock. This has several 

reasons, for every piece of information the retailer gives L‟Oréal, they want something in return. 

This would also give them more insight in L‟Oréal‟s ability to deliver, even for products that 

were not ordered. This would also not provide a reliable source, because the retailers might give 

information that will work in their advantage and might unnecessarily increase L‟Oréal‟s stocks. 

The action of the retailers will be studied using data available to L‟Oréal. This would also make 

the method applicable on other product ranges in the future without the help of the retailers.  

The assumption is made that the factories will deliver the amount of products ordered to end the 

out-of-stock with the next delivery. This assumption was needed to prevent an extensive search 

for every out-of-stock used in the analysis. There is no way to know what amounts of products 

were intended to be ordered. The short term product manager can see how many products are in 

the inventory of the factory. Therefore will only order at maximum the amount of products 

available at the factory. The amount ordered might therefore not be same amount as might be 

desired by L‟Oréal.  
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L‟Oréal distinguishes eight different types of write offs, two of these write offs result in out-of-

stocks. The other reasons for write offs don‟t cause an out-of-stocks, and don‟t require actions. 

They were incidents that will disappear in short time. They are therefore not useful to a research 

to increase the performance after an out-of-stock. All the data that is used in this research from 

now on, includes only the two type of write offs that result in out-of-stocks, industrial non-

delivery and forecast inaccuracy. 

The make-up products differ in several ways from the rest of the catalogue products. They are 

made in batches for many countries at the same time. Most retailers order them one at a time, and 

other retailers per box of 250. This results in them extremely extraordinary ordering patterns. 

These products also are renewing quicker than the other products. This is why they are left out of 

the search. The model can potentially be adjusted to include make up in a future project.  

  

1
st
 Assumption: If products have arrived at L‟Oréal‟s DC and the stock becomes positive 

again, it‟s assumed that the amounts of products that were ordered to end the out-of-stock 

have all arrived at the DC.  
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4. Data Collection 
The procedure that was used to collect the data will be discussed. This raw data will be analysed 

so that it can be used to examine the retailer‟s reactions. This will be discussed thereafter to show 

the creation of the different data sets.  

4.1 The dataset 

The data that will be used in this thesis was already available for L‟Oréal. It consists of data on 

out-of-stocks from July 2009 to January 2010. 

 Sell-in to the retailer‟s distribution centre 

These are the products that are sent to the retailers from L‟Oréal‟s distribution centre. 

This is the only source of the products available for the retailers. The data contains the 

weekly amounts delivered to the different retailers per SKU with the number of products 

of each SKU, as shown in appendix D. 

This data was extracted from L‟Oréal using the program “Business Warehouse”, the 

program is used next to SAP to make data processing more flexible. 

 

 The sell-out of the retailer 

These are the weekly sales in units per SKU per retailer, all stores are combined per 

retailer. This data has a time delay of one month, and is supplied by an external company 

that guaranties that the amounts reported to be sold are accurate with a reliability of more 

than 95%. This data is normally used to check market shares and the effects of 

promotions. To give an overview of the data a figure is placed in appendix D. 

 

 The write offs 

This concerns the part of the orders that could not be fulfilled by L‟Oréal, they are 

mentioned separately. The whole orders would be the sell-in to the retailer‟s distribution 

centre including the write offs. This is shown as a separated data set, the business 

warehouse system automatically compares the order to the delivered quantities and 

displays the negative difference as the write offs. This is shown in appendix D.  

The research steps will be carried out on Elvive conditioner and Fructis shampoos and 

conditioners for all of the big retailers. This product ranges consists of 10 SKU‟s. The retailers 

have between 6 and 10 of these products in their assortments. The total list of products per 

retailer is shown in appendix E. 

After consulting with L‟Oréal, the test range was extended to include Fructis. Fructis is another 

hair care line, both shampoos and conditioners are included, in total 16 SKU‟s. The exact 

distribution in the stores is shown in appendix E. These two ranges were selected because they 

are major brands and they are carried by most of the retailers.  
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4.2 Analyzing the data 

The data will be analysed in order to show potential reactions of the retailers after an out-of-

stock. To show the potential of the three data sets that were collected within L‟Oréal, they are 

combined in figure 4.1.  

In the thesis the data will be spilt in weeks. An interview with a sales employee at L‟Oréal 

showed that the retailers can order at most twice a week, in this thesis these orders are combined 

into weekly orders in the data. This is necessary because the sell out data are only available as 

weekly data.  

The blue columns show the amount of products sold by the retailer to the consumer. The purple 

bars are the orders that were delivered to the retailer by L‟Oréal. The green bars are the write 

offs, the orders that could not be delivered. These three sets of data points are all the mutations 

that the inventory level of the retailer can have. They can be combined in the red line which 

represents the change of inventory at the retailer.  

Figure 4.1 The changes in inventory of Elvive re-nutrition for Super de Boer.  
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The data contains all the changes to the stock of the retailer. This gives the potential to examine 

the retailer‟s inventory control policy. It can be assumed that together with market demand and 

write offs, the policy of the retailer is responsible for/leads to every change and action. This 

forms the basis of the model used in this thesis. The data is used to show the actions of the 

retailer in pre-out-of-stock circumstances and after an out-of-stock at L‟Oréal. The difference 

between the two behaviours will provide the change in reaction L‟Oréal is interested in. 

 

The data as shown in figure 4.1 will be used to come to a model which examines the changes in 

the ordering patterns of the retailers. The following symbols will be used from now on: 

    = demand rate of the item, in units in period t (t=1,2,…,N) 

   = inventory in units at the end of period t (t=1,2,…N) 

L = lead time 

    = order placed in units in period t (t=1,2,…,N); the sum of    and     

Q = the fixed replenishment order quantity, in units. 

R = review period of the retailer 

S = order-up-to-point  

    = The difference between the pre and post OOS order-up-to-level. 

t = time used as the sample in week ( t=1,2,….,31)  

(From 1 July 2009 until last week of January 2010) 

    = Orders delivered to the retailer in units in period t (t=1,2,…,N); placed as orders in t-1 

   = write offs in units in period t (t=1,2,…,N) 

   = The observation of the order up to point in period t (t=1,2,…,N) 

 

  



                                                                                                                     

Master Thesis of R. N. Limmen, University of Technology Eindhoven for L’ORÉAL                       - 30  - 

4.2.1 The inventory control policy at the retailer 

The inventory at the retailer will be calculated, this will be needed to show the changes after the 

out-of-stock. The formulas will calculate the change in stock, this will be used for every week in 

the data set.  

The exact amount of inventory that is in the retailers stocks is unknown to L‟Oréal, because there 

is no record of the amount of products that were sent to the retailer at the introduction of the 

product. To prevent confusion there will be a starting inventory, this will be the amount of 

product that prevents negative inventories. To counter the missing start inventory an amount will 

be taken, the parameter        will be used as the start inventory of the data set. From a modelling 

point of view, this parameter allows us to adjust the estimated inventory level and by doing 

counterintuitive negative inventories can be prevented in the model. It should be noted that this 

level is purely to bring estimated inventory levels closer to reality. 

Calculate the minimum amount of stock that is at the retailer. This will be done for each of the 

SKU‟s  in the data set, in order to create non negative graphs. 

  
        

  
      

        

                           

Recalculate the inventory with the       , will give the inventory for every week in the data set.  

                

              

4.2.2 Determine the inventory control policy per retailer 

There are several periodic inventory control policy‟s that could be of interest as shown in table 

4.1. They are all periodic review policies, because the retailers are only allowed to order once a 

week. It is therefore not useful to check the inventory continuously. 

(R,Q) Every R time period order Q or 0 

(R,S) Every R time period order up to S 

(R,s,S) Every R time period if s or below, order up to S 

(R,s,n*Q) Every R time period if s or below order multiples of Q until above s. 

Table 4.1 The different popular policies with a periodic review system, (Silver Pyke and Peterson, 1998 page 

236-284) 
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As noted before there can only be ordered in periodic times. Therefore a continuous policy 

would be useless. L‟Oréal recommends an order quantity of one or multiple layers, this will give 

a policy with order quantities of a multiple of Q. The order quantity of a layer is recommended to 

improve order lead time and decrease delivery costs by stacking the pallets. The Q will be 

verified by the results from the calculations in the next section. The products sold by L‟Oréal are 

fast moving, therefore a (R,S,Q) policy would be inefficient. It would take a long time to get the 

inventory level back after an out-of-stock, or a Q so big that the holding costs would be higher 

than needed in a stable state. Therefore it is rational to have an n*Q policy. These points lead up 

to the following assumption. 

 

 

4.2.3 Determine the order quantity and review period per retailer 

Their review period will be extracted from the data for each retailer using all of the products in 

the sample. The R will be expressed as the time from one order till the next order in whole weeks. 

Using the greatest common denominator (gcd) this will show the smallest order review period 

that was used. The results are shown in section 6.1.These products are all transported in the same 

truck and therefore the smallest review period will be used for all products of the retailer. There 

are no extra costs for ordering every week.  The R from every product per retailer will be 

examined to find the gcd, this will be the R for that retailer. Because there are trucks going to the 

retailers every week, the assumption can be made that the retailers have an R of one week.  

 

For the ordering size Q, L‟Oréal gives a recommendation for the size: a pallet layer. This 

improves L‟Oréal‟s handling speed and costs because the pallets can be stacked in the trucks. 

The size of the orders will be divided by the size of a layer to see what percentage of the orders 

Q of a layer is used as their order size. This will be done for each product for each retailer, the 

results are shown in section 6.1. The throughput is for some products higher than a layer per 

week, therefore the Q could be higher than a layer for instance a multiple of a layer. 

 

 

 

3
rd

 Assumption: The retailer will have an R of 1 week. 

2
nd

 Assumption: The retailer will use an (R,S,n*Q) inventory control policy. 
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The variation in Q ordered will show if a (R,s,n* Q) inventory control policy is used or a (R,s,Q). 

L‟Oréal doesn‟t charge setup cost per order, therefore it this would be the only ordering cost the 

best order quantity is a Q as small as possible (Silver, Pyke and Peterson page 275). If at least 

one order is bigger than Q, the Q policy is not possible and it will have to be n*Q. This will be 

determined via the data per retailer.  

Products with a high throughput could have an ordering policy where the minimum order 

quantity could be a pallet. This would be the Q, and a pallet is 5 times a layer so the assumption 

would hold. 

This assumption will be tested by finding the percentage of orders that are a layer or a multiple 

of a layer. A percentage will be obtained for every product in the test range showing the fraction 

of orders that have a Q of a layer, the results are shown in section 6.1.: 

 

 
    

  

                
  

         
               

4.2.4 Estimate the order up to points before and after an out-of-stock per 

product. 

 

The retailer will calculate his orders by using an order-up-to-level and comparing that with his 

inventory position. If the inventory position is below the order-up-to-level, multiples of Q will be 

ordered until the inventory position is above the order up to point again. In this section the order 

up to point will be estimated. This will be done using the orders from the retailer, and the 

inventory position compared to the previous orders. These observations will give a picture of the 

order up to point. 

From the data observations are taken, the points that were the order up to points. This can be 

calculated using the stock height of week n plus the orders for week n+1. This differs when 

viewed from L‟Oréal‟s perspective, the orders are the invoiced product and the write offs. This 

will give observations    between S and S+Q 

                           

                          

                                      

4
th

 Assumption: The retailer uses a Q equal to a layer or to multiples of a layer. 
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The S can‟t be calculated as one point, because the retailer‟s order quantity is always a multiple 

of Q. From this it follows that points that will be found are between S and S+Q. This is logical 

because below S an order is placed and there is never an order that will bring the stock above 

S+Q else one less Q would be sufficient. The following figure 4.2 shows the observed order up 

to points in green. This product was never out-of-stock during the sample, this will be the case 

for the data in the rest of the research. As mentioned before, the bandwidth of the order up to 

point is one Q. This product behaves really stable, naturally this is not the case for all products 

and especially for products that go out-of-stock. The timeline corresponds with the sample data 

of July 2009 to January 2010. 

 

Figure 4.2 The inventory mutations for a product that was not out-of-stock. 

 

The inventory is subject to a stochastic consumer demand, with the ability to buy as small as one 

product. Therefore the estimated order up to point can be any random point between the retailers 

S and S+Q. This leads to an observed order up to point of a discrete uniform distribution of 

[S;S+Q]. Every green point is an order up to point, if there was no order it is still a data point that 

is above order up to point. They will all be used in the research, not just the weeks were an order 

was placed. 
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5 Analysis of the changes in order-up-to-level. 
All the out-of-stocks from the sample ranges will be analysed. This will give results on points as: 

change in order up to point, their significance and the length of the change. The analyses will be 

explained and the results will be presented in chapter 6. 

5.1 Test for a significant change in order up to level. 

The order up to point is of interest to see if it changes after an out-of-stock, this might be of 

influence for the increased probability of a second out-of-stock. The pre out-of-stock distribution 

of the order up to points will be estimated. The same will be done for the post out-of-stock 

distribution and a test will be described that will be used to compare the two distributions.  

A non parametric test will be used in order to test the potential difference between the 

populations, because the distribution is not normal. The test that will be used is the Wilcoxon 

rank-sum test [4] (Montgomery D.C. and Runger G.C): this test uses two independent continuous 

populations   and    with means   and   . The test assumes that the distribution of   and    

have the same shape and spread and differ only (possibly) in their position. The Wilcoxon rank- 

sum test can be used to test this hypothesis: 

         

        

The parameter   will be estimated, this estimation will be called estimated  .  

The   
   will be the  

                                                          

  
         

 
             

This will result in an estimated distribution called   : 

      
 

 
    

 

 
   

In order to get a good indication of the range of the order-up-to level, six weeks will be taken 

prior to the out-of-stock to represent the starting state.  

Per out-of-stock the process will be repeated. The first five observations before the out-of-stock 

will be taken and the first observation in which write offs occur because the OOS arrival was 

unknown. The retailer could not know the out-of-stock would happen, therefore the order was 

placed under the pre out-of-stock circumstances 
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The symbols for post out-of-stocks are recognisable by the addition of an apostrophe. The    will 

be the average of the estimated distribution of  ‟, the post out-of-stock distribution. This will be 

calculated in a similar way but with four time periods after the out-of-stock. This timeframe will 

be less long because the changes in    might fluctuate within a month as seen in the case study of 

the first retailer. The length of the possible increase will be investigated after the rise has been 

examined.  

For the test the estimated order op to point will be used, this will be used in the test on the 

following way.  

All observed order-up-to-point pre and post OOS (            are sorted in ascending order of 

magnitude and assign ranks to them, for 1 until n+n‟. Now if the sample means do not differ, the 

sum can be expected to be nearly equal in the n=n‟ cases. Consequently if the sums ranks differ 

greatly, it can be concluded that the means are not equal and therefore not the same population. 

Let    be the sum of the ranks in the post OOS sample and let: 

   
              

 
                

The null hypothesis is rejected in favour of    if the observed value   is less than or equal to the 

critical value   . The value    will be taken from table 5.1 as seen below, depending on n and 

n‟. 

     4 5 6 

4 10   

5 11 17  

6 12 18 26 

7 13 20 27 

8 14 21 29 

Table 5.1 The values to examine the significance 

This test will show after which out-of-stock there was a significant rise in the observed order-up-

to-level. This will be used to see if there is a pattern by the retailer. Then the difference between 

the averages of the uniform distributions will be the rise. This will be calculated as follows: 

                      

This difference       will be used to calculate the potential extra products that will be ordered 

after an out-of-stock. 
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5.2 The time length of the increase in order-up-to-level 

 

In the previous paragraph a test was described to see if there was a change in the order-up-to-

level. When the change is positive, this will result in extra inventory at the retailer. The retailer 

probably has stock target to reach, so it is rather likely that the increase after the out-of-stock will 

not last forever. It is important for L‟Oréal to anticipate the length of the rise in order-up-to-level, 

because when it ends the demand will decrease temporarily. To prevent increased variability in 

the supply chain the time length of the increase is calculated in this paragraph. 

The length of this time period will be estimated by checking if the estimated order up to points 

after the first four of the post OOS point still falls in the range created by the first four points. 

The moment the observed value falls below the range will be seen as the end of the increased 

length. The observation will be compared to the range to come to a length of the increase. The 

four initial points will be the range, to which the point after that will be bench marked to see if 

the increase is still in place.  

The increase of order-up-to-level of Y could go on for a certain time period. The following steps 

are taken.  

The original range of the four points  is calculated: 

Product Y has a range of     
 

 
     

 

 
   

Compare the observation to the range, this will be done for the fifth observed order up to point 

after the out-of-stock. This will be the first n to be tested. : 

                      
 

 
                                                       

                      
 

 
                                                      

This will be done for as many n until the observed point falls below the range. This will give the 

length of the increase per out-of-stock. 
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6 Results of the tests for significant changes in order-up-to-level. 
The results that will follow are calculated from the data as described in chapters four and five. 

The summary of the results is used for further analysis and is depicted below in section 6.2. In 

this chapter the results are presented on the inventory control policies used by the retailer. There 

after the test results of every out-of-stock are presented, this includes if the change is significant 

or not and the possible length of the change. Then the changes that were significant are tested 

using several possible variables that might influence the magnitude of the rise.  

6.1 Derived inventory control policy and the parameters per retailer 

All orders of the retailers were compared to the amount of products on a layer. This resulted in 

order that were a layer or a multiple of a layer and orders that were not. The results are presented 

in table 6.1.  

Retailer Jumbo SdeB C1000 Etos AH DA ASW Average 

% in layer 97,7% 100,0% 94,3% 89,7% 91,6% 82,7% 97,5% 93,5% 

Table 6.1 The part of the orders that were a multiple of a layer 

 

The order has in 93% of the cases, a size that is a multiple of a layer, this data supports the 

hypothesis that the retailer has an ordering policy using a multiples of the layer size as their Q. 

the number of layers does very among the retailer. The bigger retailers, ASW and AH use a 

pallet as order size for most of their products. Only when the average weekly sell out is lower 

that two layers a week, an order size of a layer is used. The out-of-stocks that were used have the 

following spread between amounts of layer as seen in table 6.2.  

 1 layer 2 layer 3 layer 4 layer 5=pallet 

Fructis 17 4 1 0 4 

Elive 15 0 0 0 2 

Table 6.2 The number of products that have 1 to 5 layers as the order quantity 

All the retailers use an R of one week. The data was examined, and there were no cases of an R 

bigger than one week, all the products which were used were checked. An order frequency of 

two weeks would increase the probability of an out-of-stock unnecessarily, further more there are 

no fixed ordering costs so there is no incentive of ordering only once every two weeks if these 

were the only costs and the stock at the retailer would be higher. 

With the results showing a multiple of Q being a layer and an R of a week, it is shown that the 

retailer will use a (R,S,n*Q) policy.  
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6.2 Tests on every OOS for a significant change in order up to level 

These are the results of the out-of-stocks in the sample period. Table 6.3 shows the results for the 

Fructis products and Table 6.4 contains the Elvive results. The last column shows whether the 

change in order-up-to-level was significantly different from before the out-of-stock. The test was 

used as described in chapter 5. The green cells indicate a significant increase and the red a 

significant decrease. The     is the change between the pre en post OOS estimated order up to 

point. The demand in the fifth column shows the average sell out per week to the consumers of 

the whole sample period. The next column shows the number of weeks of average demand the 

change could cover, the cells for non-significant changes are empty. The eighth column is the 

largest write off in one week in Q‟s during the out-of-stock. For some retailers the write offs 

were deleted from the L‟Oréal system, therefore some of the cells are empty. The deletions took 

place to keep the service level artificially high, to please the retailer upper management. The last 

column shows if the test showed a significant change, the greens are increase in order up to 

points and the red are decreases.  

Retailer
Q in 

units
Delta S

Length 

change in 

weeks

Demand 

in units 

per week

weeks of average 

demand change 

in S

Lenght 

OOS in 

weeks

Largest write 

off in number 

of Q

Is the 

change 

significant?

SdeB 336 4 4,3 yes

SdeB 336 5 5,3 yes

SdeB 360 7 8,4 yes

SdeB 324 8 7,1 yes

Jumbo 336 8 -1,1 yes

Jumbo 336 6 0,9 yes

Jumbo 324 4 no

Jumbo 324 5 no

Jumbo 324 8 23,0 yes

ETOS 336 4 -0,5 yes

ETOS 336 4 5,2 yes

ETOS 336 4 no

ETOS 336 4 -3,3 yes

AH 1344 6 No

AH 1344 4 No

DA 336 5 3,1 yes

DA 336 5 3,6 yes

ASW 1104 4 No

ASW 1104 4 No

Table 6.3 The ov sults for the Fru itioners and shampoos.
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Retailer
Q in 

units
Delta S

Length change 

in weeks

Demand in 

units per 

week

weeks of 

average 

demand 

change in S

Lenght OOS 

in weeks

Largest 

write off in 

number of 

Q

Is the change 

significant?

Jumbo 324 5 2,3 yes

Jumbo 324 4 no 

Jumbo 324 3 3,6 yes

Jumbo 324 5 no 

Jumbo 324 5 no 

Jumbo 324 4 4,2 yes

SdeB 324 8 No

SdeB 324 7 1,4 yes

SdeB 324 4 3,7 Yes

C1000 972 8 No

C1000 324 7 No

C1000 324 4 No

C1000 648 6 -1,8 yes

C1000 648 8 No

ETOS 648 397 36,7 yes 

ETOS 648 197 -5,6 yes 

ETOS 324 43 -31,7 yes

AH 1.620 4 0,7 yes

AH 1.620 7 7,0 yes

AH 1.620 6 no

AH 1.620 4 no

AH 342 8 9,6 yes

ASW 1080 4 No

ASW 1080 4 -4,1 yes

ASW 1080 4 -4,3 yes

ASW 1080 4 -3,6 yes

ASW 1080 4 -2,2 yes

DA 342 4 no

DA 342 4 -2,9 yes

DA 342 4 -3,1 yes

DA 342 4 -3,6 yes

DA 342 8 20,0 yes

Table 6.4 The over lts for the Elvive cond  
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6.3 The overall results and results per retailer 

Next the results are presented per product range and per retailer. The following explanation 

applies for the tables 6.5 and 6.6. The first two columns show the number of significant changes. 

Then the significant changes are divided in two columns, the increases and the decrease in 

estimated order up to point. The last two columns show the percentage significant change and the 

percentage of significant increase. 

  

Significant 

change 

Not 

Significant 

change 

Significant 

increase 

Significant 

decrease 

Significant 

change 

Significant 

increase 

Elvive 20 12 11 9 62,5% 31,3% 

Fructis 12 7 9 3 63,2% 47,4% 

Total 32 19 20 12 62,7% 39,2% 

Table 6.5 The results of the change of order-up-to-level per brand. 

 

  

Significant 

change 

Not 

Significant 

change 

Significant 

increase 

Significant 

decrease 

Significant 

change 

Significant 

increase 

SdeB 6 1 6 0 85,7% 85,7% 

Jumbo 6 5 5 1 54,5% 45,5% 

C1000 1 4 0 1 20,0% 0,0% 

ETOS 6 1 2 4 85,7% 28,6% 

AH 3 4 3 0 42,9% 42,9% 

ASW 4 3 1 3 57,1% 14,3% 

DA 6 1 3 3 85,7% 42,9% 

Table 6.6 The results of the change of order-up-to-level per retailer. 

 

After examinations of the data and the results, it turned out that AS Watson and DA data cannot 

be used. This was not clear before, and only came to show when the data was analysed 

systematically. AS Watson and DA have shown an overall stock reduction, also for products that 

haven‟t been out-of-stock in the sample period. The expected reason for AS Watson is the 

implementation of a new ordering system. This results in better forecasts for AS Watson which 

resulted in a stock reduction, this stock reduction of AS Watson was spread out over the sample 

months. The reason for DA might be that the numbers of stores have been decreasing. This 

would result in less shelf space and therefore less stock and a lower ordering up to point. The 

decreases for both retailers are further explained in appendix B.  

The stock reduction has resulted in the exclusion of AS Watson and DA from further 

calculations and results. The continuous stock reduction made changes in order-up-to-level 

impossible to spot. The results from now on will be obtained for the other retailers, this will 
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affect the usefulness for these two retailers. It‟s recommended that the analysis for this research 

is repeated for AS Watson and DA for a different sample period. 

6.4 The implication for L’Oréal’s inventory control policy 

In this chapter the results from the data calculations are used to examine the effects for L‟Oréal. 

Different variables will be tested for correlation with the increase in order-up-to-level. This will 

be an attempt to find indicators that can predict the size of the increase in order-up-to-level 

The filtered data has shown three different sets of outcome, not significant, significant increase 

and significant decrease, AS Watson and DA is already excluded from the data. The results are 

as follows in table 6.7: 

not 

significant 

significant 

increase 

significant 

decrease 

39% 44% 17% 

Table 6.7 The results of the change of order-up-to-level. 

 

The increase cases almost represent half of the out-of-stock occasions. These effects are 

important because if the amount can be estimated the repeated out-of-stock can be prevented. 

The increased order up to points are the ones that are of interest, because they cause additional 

out-of-stocks. They will be compared and tested to three factors to possibly find systematic 

increases or indicators of the amount of increase to be expected. The three variables will be the 

length of the out-of-stock, the biggest write off in weeks demand and the demand per week.  

In the next part several regression analyses will be made, to test if the different factors have 

effect on the amount of weeks increase in estimated order up to point. This will be done by a 

regression analysis on the significant increase in the results for tables 6.3 & 6.4. The results of 

the regression analysis are shown in appendix K. There was also a Pearson correlation 

coefficient test performed on all factors. 

It can be expected that the longer a product has been out-of-stock, the bigger the increase in 

order-up-to-level will be. This could be because of distrust in the production of this product. It 

makes sense to test this thought to see if it holds. To test this expectation the length of the out-of-

stock will be compared with the increase in order-up-to-level. The length of the out-of-stock was 

not significant in the regression analysis, with the Pearson correlation coefficient a correlation of 

-0,08 was found. This can also be seen in the scatter plot below figure 6.1. There is no positive 

correlation between the time an out-of-stock has lasted and the size of the increase. This is an 

important finding, because it is counterintuitive that the length has no positive effect.  
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Figure 6.1 The length of the out-of-stock plotted against the weeks increase in order-up-to-level. 

 

Next the size of the largest write off is recorded for every out-of-stock used up till now. The size 

of the largest write off during an out-of-stock could give an indication of the possible increase of 

the order-up-to-level. The size of the write off has a 0,35 correlation with the increase in order-

up-to-level from the Pearson test. The regression analysis was not significant. This was plotted in 

figure 6.2. 

Figure 6.2 The size of the write off plotted against the weeks increase in order-up-to-level. 

The write offs don‟t really capture the right image, because a long out-of-stock naturally has a 

bigger write off to replenish the sell out of the retailers to the consumers. Therefore in the next 

scatter plot the replenishment order will be excluded/subtracted from the write offs. By removing 

the weekly average demand times the length of the out-of-stock, the figure represents the 

potential indicator of increase in order-up-to-level better. This is done with historical sell out 

data of the average demand to simulate the operational event. The figure will show the difference 
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between the biggest write off and the needed replacements on the x-axle. This is a potential 

signal of the amount of increase to be expected. If the orders already are bigger than only the 

replenishment of the stocks, an increase can be expected. 

Figure 6.3 The size of the write off minus the average demand during the out-of-stock plotted against the 

weeks increase in order-up-to-level. 

 

Figure 6.3 shows five data points where the largest write off smaller is then the replenishment 

order, and after the out-of-stock they do increase the order-up-to-level. These data point show 

negative signals. The cluster of data points around the fifth week of overshoot are perfect 

predictors of the after out-of-stock increase. There is a 5 weeks overshoot in the write offs and 

after the out-of-stock the increase of the order-up-to-level is also around 5 weeks. The overall 

correlation between the increase of order-up-to-level for significant increase in order-up-to-level 

and the extra demand in the write offs is ,37.  

Figure 6.4 The weeks increase in order-up-to-level plotted against the throughput per week. 
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The last correlation in figure 6.4 was between the weeks increase and the average sell out per 

week for the sample period for 31 weeks. The Pearson correlation was negative 0,23, so the 

higher the throughput the less high the increase in weeks was. The regression analysis was not 

significant. This information is useful because it shows that not only the fast moving products 

should get attention. It might imply that the retailer already has additional stock on the fast 

moving stock therefore the increase was less serious.  

 

The increases after an out-of-stock do not follow a pattern. To be able to get the best indication 

of what amount is necessary to cover the increased demand, the probabilities of each increase are 

shown below in figure 6.5 to come to average increase. The changes are shown below in the first 

column and their probability. The weighted average is sum up to calculated to the number of 

weeks of average increase. 

 

number of weeks # data points probability = # of weeks * probability 

1 3 15,8% 0,16 

2 1 5,3% 0,11 

3 1 5,3% 0,16 

4 5 26,3% 1,05 

5 2 10,5% 0,53 

7 2 10,5% 0,74 

8 1 5,3% 0,42 

10 4 21,1% 2,11 

total 19 average increase 5,26 

Figure 6.5 The probabilities per week of increase in order-up-to-level 

 

This results in average increase of 5,3 weeks if there is an increase in the order-up-to-level. So 

these numbers can only counts for the 44% of the cases. The results from section 6.4 will not be 

used in the next chapter were the strategy is proposed. There were no clear results that were 

useful in a model, just results that will be used in the recommendations to L‟Oréal. They are 

useful for the L‟Oréal employees to remember, when working with out-of-stocks.  

All of the proposed factors had a non significant regression analysis, they will not be used in the 

next chapter. The analysis showed that the potential signals can‟t be used to predict the size of 

the increase in the case of an increase. 
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7 The order policy for after the OOS and the effects. 
Chapter 5 has shown that 44% of the OOS result in an increased order up to point directly after 

the OOS. This results in increased probability of another OOS. Therefore an order policy is 

proposed that will increase L‟Oréal‟s inventory after the OOS. The order policy will be 

explained in section 7.1. The order policy has effect on the performances indicators: average 

yearly inventory and the service level of L‟Oréal. These effects will be explained and calculated 

in section 7.2 and 7.3. In section 7.4, the order policy will be shown with the trade-off between 

the two performance indicators.  

7.1 The new order policy 

For L‟Oréal to be able to handle a potential increases in the demand after an OOS, due to 

increase in order-up-to-levels of the retailers, a onetime extra intake of inventory is proposed. 

The policy will be to order extra stock in multiples of the average sell out to the consumer in one 

week. A new variable W will be introduced, which is the number of weeks of average inventory 

that will be added to the replenishment order of L‟Oréal after an out-of-stock.      is the average 

sell out to the consumers in one week per SKU, taken over the past four months. Four months are 

taken because this is long enough for a stable average, and short enough to capture trends. 

Combined they create formula 7.1, which will be ordered on top of the regular replenishment 

order of L‟Oréal: 

                                                                          

This extra stock will possibly be needed in the first week after the OOS. If it turns out to be 

(partly) unnecessary during this first week, the extra stock will be used to fulfil future demand 

until it is back at zero. If the extra stock was needed, the increase in order will also stop. If it 

turned out to be insufficient, this will be seen as a new out-of-stock, therefore the policy will be 

repeated. The retailer will be waiting for the products after an out-of-stock, therefore at the end 

of an OOS the orders from the retailer to L‟Oréal will be placed immediately.   

 

The seven retailers will be combined to one retailer from now on. For none of the retailers more 

than eight out-of-stocks are available. By combining them to one retailer, there are enough data 

points to calculate the effects of the new policy on the performance indicators.  

The increase in stock at L‟Oréal will affect the two performance indicators: The L‟Oréal DC 

stock level will increase and the service level will also increase. The value of W can be changed 

6
th

 Assumption: There is only one retailer. 

5
th

 Assumption: Products that come in after an out-of-stock are, if ordered by retailer, sent to 

the retailer immediately. 
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to come to a trade-off between the improved service level and the increase in average yearly 

inventory.  

The time length of the change of the order-up-to-level was recorded for every significant change 

as mentioned in section 6.2. The change lasted an average of 5,7 weeks with a minimum of four 

weeks and a maximum of eight. This will be of interest for the potential increase in stock at 

L‟Oréal. The moment that a retailer decides to stop with the increase in safety stock, there will 

be fewer and smaller orders than expected. This has to be remembered by the L‟Oréal personnel 

making the forecasts and ordering the products. If this is not recognised as a decrease of the 

safety stock of the retailer, L‟Oréal could think this was a decrease in consumer sales and lower 

their orders for the month to come. This could cause a bullwhip effect throughout the supply 

chain. This change back to the original order up to point will not be taken into account in the 

model. For the model and further calculations the change in order-up-to-level (ΔS) will be 

assumed to be forever.  

 

7.2 Additional Stock 

In this section the increase in stock will be calculated for the W= 1,...,10. The probabilities of the 

increase in safety stock of the retailer will be used to calculate the effects of the average yearly 

stock. 

 

The additional stock after the out-of-stock is dependent on two factors: W and   , where    is 

the reaction of the retailer with respect to his order-up-to-level. To facilitate computations of the 

effect on the additional stock, it is assumed that L‟Oréal has no stock after the retailers have 

ordered the stock replenishments, in the case that W=zero and   =zero.   

 

 
 

To calculate the effect of the stock increase on the average yearly stock, it is assumed that all 

products have the same average demand and the same transfer price. The transfer price is the 

amount of money paid internally to the L‟Oréal factory as discussed in chapter one.  

 

9
th

 Assumption: All products have the same average weekly demand per week (    ) and 

have the same transfer price. 

8
th

 Assumption: After the replenishment order of L‟Oréal has been delivered to the retailer, 

and there was no increase at L‟Oréal‟s stock and no increase in order-up-to-level, the stock 

of L‟Oréal is exactly zero. 

7
th

 Assumption: Change in order-up-to-level of the retailer will last forever. 
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To model the retailers, it is assumed that there are no changes in the orders of the retailer after 

the replenishment order after an OOS, they will keep ordering     . The only thing they change 

is their order-up-to-level, this will result in a deterministic model.  

 
 

There are four different situations that can occur after an out-of-stock. They have their own 

effects on the increase in stock, therefore all four will be discussed separately.  

    = 0 

    > W 

 0 <    < W 

     < 0 

7.2.1 No change in order-up-to-level of the retailer. 

First the normal situation will be described, this is W=0 at L‟Oréal. The case where there are no 

extra products will be represented by red bars in the figures. Figure 7.1. shows the situation for 

an OOS of three weeks. Therefore there is a replenishment order of three weeks average demand. 

If    = 0, the stock is ordered by the retailer directly after arrival. The replenishment order will 

not have affect on the average stock, because the products are ordered immediately. 

 
Figure 7.1 The stock at L’Oréal’s DC in the current situation, with an OOS of three weeks. 

 

The effect of W=3 will be shown, compared to the normal situation at L‟Oréal. When there is no 

change in   , the stock behaves as shown in figure 7.2. The replenishment order from the factory 
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10
th

 Assumption: Deterministic model, the only uncertainty for L‟Oréal is the order-up-to-

level of the retailer. 
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at the end moment of the OOS has no effect on the stock because those are products that are 

immediately reserved for the retailer as stated in assumption nine. The first week the entire W 

that was ordered is on stock, the next week that will be W minus 1. The triangle illustrates the 

additional stock compared to W=0. A new variable ( stock) will be introduced to express the 

amount of stock that was additionally on stock under the new policy.  stock will be in weeks, 

this will be weeks of extra inventory on a yearly basis.  stock is W high and it takes W weeks 

plus one week to sell this extra stock to the retailer. This will give the following formula for 

 stock: 

                 
 

 
                         

 For W=3:                           
 

 
                 

Figure 7.2 The stock at L’Oréal’s DC in the state when ΔS=0. 

 

7.2.2 The increase in order-up-to-level of the retailer is larger than W. 

 

If the increase in order-up-to-level is larger than the additional increase of L‟Oréal‟s stock, all 

stock is sold at once. Therefore the stock will be zero, however it will continue to be OOS. This 

can be seen in figure 7.3. The extra stock already received by the retailer will not influence their 

behaviour in the future because the demand is assumed to be constant.  
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Figure 7.3 The stock at L’Oréal’s DC in the state when ΔS > W. 

 

7.2.3 The increase in order-up-to-level of the retailer is smaller than W. 

When 0 < ΔS < W, the stock behaves as shown in figure 7.4. The extra stock will be less periods 

in the distribution centre of L‟Oréal. In this case is assumed that ΔS is 1, the first week W-1 was 

on stock or W- ΔS, the next week will be W - 2. The triangle that illustrates the Δstock is W-ΔS 

high and it takes W- ΔS plus one week to end. This will give the following formula: 

             
 

 
                                            

For W=3:                      
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Figure 7.4 The stock at L’Oréal’s DC in the state where ΔS = 1. 

 

7.2.4 The retailer decreases his order-up-to-level. 

If the retailer decreases his order-up-to-level, this will result in an unsold part of the 

replenishment order. This will first have to be sold, and then the increase in stock at L‟Oréal‟s 

DC can be sold.  

The ΔS is negative, this will increase the stock at L‟Oréal more than W. For ΔS = -2 the stock 

movements behaviour is illustrated in figure 7.5. As before the red columns are the stock in the 

situation were W=0. As long as they are still above zero, blue bars W higher as all extra ordered 

products are still here. Thereafter the stock will decrease in the same way as formula 7.1. The 

size of the negative ΔS is equal to the time it will take for the red bars to be sold. Thus that time 

all of W will be on stock. This will give the following formula for the Δstock: 
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Figure 7.5 The stock at L’Oréal’s DC in the state where ΔS = -2. 

 

 

 

From the analysis of the out-of-stocks, a probability for every reaction of the retailer was 

extracted. This will be the basis for the calculation of the increase in stock for every W. For 

every of the fourteen values of ΔS found, the effect on average stock throughout the year is 

calculated and multiplied with its probability to come to an estimated average effect on the stock. 

The results for W =3 are shown in table 7.1. The first column contains the values of ΔS. The 

second column contains the probabilities that this value for ΔS occurred during the period 

measured. The third column uses the formula stated in the last column to calculate the increase in 

stock. The fourth column contains the multiplication of Δstock and the probability of occurring 

ΔS. 
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Calculated for W = 3       

ΔS probability Δstock Prob*Δstock formula  

-6 1% 24 0,34 7.4 

-4 6% 18 1,02 7.4 

-3 4% 15 0,64 7.4 

-2 3% 12 0,34 7.4 

-1 3% 9 0,26 7.4 

0 39% 6 2,34 7.1 

1 7% 3 0,22 7.3 

2 2% 1 0,02 7.3 

3 2% 0 0 7.2 

4 10% 0 0 7.2 

5 5% 0 0 7.2 

7 5% 0 0 7.2 

8 2% 0 0 7.2 

10 10% 0 0 7.2 

    Total 5,18   

Table 7.1 The effects of different values of ΔS on the inventory. 

 

The total sum of the probability multiplied by Δstock, gives the extra inventory in weeks for an 

increase of three weeks average demand, for one OOS. This is 5,18 weeks of average demand 

increase in inventory per out-of-stock. This will be compared to the average number of weeks 

demand in inventory on a yearly basis. 

On a yearly basis, every product goes out-of-stock times as shown in section 2.2.1. This will 

give the effect on the yearly inventory. 

On average there is  weeks of average demand in inventory at L‟Oréal‟s DC, This is 

calculated in appendix F. On a yearly basis this will give a number of week‟s average demand in 

inventory of  weeks average demand. In order to come to the effect of W on the 

yearly inventory, formula 7.4 is used: 

 

                                     

 
                                          

                                         

                                                                      

For W=3:                                                            
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The same calculations have been done for W= 1,...,10. The results are depicted in table 7.2. The 

third row shows the additional capital in stock for the increase in W, based on formula 7.6. The 

average value of the stock of L‟Oréal is 4,3 million, as was calculated in section 1.8.2. The data 

on every ΔS and W can be seen in appendix H.  

                                          

                                                                      

W 1 2 3 4 5 6 7 8 9 10 

% increase in 

yearly stock 
0,7% 1,7% 3,2% 5,0% 7,3% 10,2% 13,5% 17,4% 21,8% 26,8% 

Table 7.2 The effects of the different W on the inventory. 

 

7.3 Service Level 

In the years 2008 and 2009 the service level of L‟Oréal was respectively . The 

goal for both years was . This shows that the required service level was not realized. The 

improvements in service level through the proposed method will be calculated in this section.  

The service level will improve by decreasing the write offs from recurring out-of-stocks. First 

the maximum savings/improvement will be calculated. That will be multiplied by the amount of 

ΔS that was successfully delivered to the retailer using the increase in stock through W. This will 

be repeated for W= 1,...,10, to be able to compare their effects with the increase in stock in the 

next section.  

The part of the write offs that came from recurring out-of-stock was calculated in section 2.2.3 to 

be  of all the write offs. It is assumed that all of these recurring out-of-stocks are due to 

increase of ΔS. Through the delivery of ΔS all of the  of the write offs could be prevented. 

 

To calculate the effect of covering only a part of the increase in ΔS, it is assumed that the part of 

ΔS covered is equal to the part of the write offs that is prevented. The write offs after the second 

out-of-stock could not be collected in the data set. Therefore the exact percentage could not be 

calculated. To calculate the write offs that were prevented, it is assumed that the part of the 

increase that is covered by W is equal to the part of the write offs prevented. 

11
th

 Assumption: The recurring OOS‟s are completely due to an increase in order-up-to-

level of the retailer. 
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It is also assumed that all OOS have the same size write offs. This is necessary to calculate the 

part of the write offs that was prevented. So this data could not be collected. 

 

If all of this 22% of the write offs can be prevented, this would give the maximal savings 

possible with the proposed method. This would lead to the following maximal reduction of write 

offs on a yearly basis.  

                          

                                                           

                                                         

                           

                                

                                             

                                                        

                                 

The part of the maximal increase in service rate that will be captured by the increase in stock at 

L‟Oréal, will be calculated for each of the potential values of W and ΔS. This will be done by 

checking for each possible outcome of ΔS, the part of the write offs that was prevented, with 

their respective probabilities. Formula 7.9 calculates for each W which percentage of    was 

covered. The formula only applies to ΔS larger or equal to 1, because otherwise no write offs 

would occur.  

                                    
 

  
                

As in the previous section the illustrative computations are for W=3. The results for W=3 are 

shown in table 7.3. The first column presents the different values of ΔS, with in the second 

column their probability. The third column is calculated using formula 7.9. The last column is 

the multiplication of the probability of ΔS and the percentage covered. The sum of the last 

column results in the overall percentage of the write offs covered for W=3.  

13
th

 Assumption: All second OOS result in the same number of write offs. 

12
th

 Assumption: The part of the write offs that in the case of an OOS could be prevented if 

ΔS≥1 is     
 

  
   . 
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ΔS Probability of ΔS Percentage covered Prob*coverage

1 17% 100% 17%

2 6% 100% 6%

3 6% 100% 6%

4 22% 75% 17%

5 11% 60% 7%

7 11% 43% 5%

8 6% 38% 2%

10 22% 30% 7%

65%Percentage covered of ΔS for W = 3

Results for W = 3

  
Table 7.3 The effects of the different ΔS on the percentage increase covered. 

 

The previous steps are repeated for W= 1,...,10. The results are shown in table 7.4. In the third 

row the improvement in service level is obtained by using formula 7.10. In the fourth row the 

decrease in write offs in Euros is shown, using formula 7.11. The data on every ΔS and W can be 

seen in appendix I. 

                                       

                                                                          

For W=3:                                                     

                                  

                                                                     

                                         

 

W 1 2 3 4 5 6 7 8 9 10 

Percentage  

covered 34% 50% 65% 77% 84% 88% 93% 96% 98% 100% 

improvement  

in service rate 0,30% 0,45% 0,58% 0,68% 0,74% 0,78% 0,82% 0,85% 0,87% 0,89% 

Decrease in 

write offs in K€ 

Table 7.4 The effects of the different W on the percentage improvement in service rate.   
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7.4 Trade-off between the effects of additional weeks on service level and 

inventory. 

 

The data from the current method of ordering products after an out-of-stock for L‟Oréal could 

not be extracted. This was mainly because the ordering is done by hand and the exact data is not 

recorded. Therefore the service level and stock realized with the proposed policy will be 

compared with the current service level and stock. The effects for increase of the stock after an 

out-of-stock are depicted in table 7.5.  

 

Table7.5 Summary of the effects on service level and stock level of the different W’s. 

 

 

There are substantial savings in write offs possible with the proposed method, with the effect of 

an increase in stock. This is an everlasting battle between these two performance indicators. The 

stocks during of July 2009 until January 2010, have been below their target every month as 

shown in figure 1.11.  

 

 

  

W 

Increase of 

the stock in 

weeks 

average 

demand 

Increase in 

overall stock 

per year in % 

Part of the 

increase 

covered in % 

Improvement 

in service 

level in % 

Extra capital in 

inventory in 

euro’s 

Savings in 

euro’s for the 

write offs 

1 1,1 0,7% 34% 0,30% 

2 2,8 1,7% 50% 0,45% 

3 5,2 3,1% 65% 0,58% 

4 8,2 5,0% 77% 0,68% 

5 12,1 7,3% 84% 0,74% 

6 16,7 10,2% 88% 0,78% 

7 22,2 13,5% 93% 0,82% 

8 28,6 17,4% 96% 0,85% 

9 35,9 21,8% 98% 0,87% 

10 44,1 26,8% 100% 0,89% 
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The stock level target might not always stay the same.  Therefore figures 7.6 and 7.7 are made. 

They give an overview of the change per extra W on the stock and the service level, in figure 7.6. 

This will mean that for the whole year after every out-of-stock W extra weeks of inventory will 

be kept. This extra stock will only stay in inventory for the time directly after the out-of-stock. In 

figure 7.7 the cumulative effects of W are given. L‟Oréal might change the W per product, these 

figures will give a graphic overview of the effects to help with deciding the value of W. 

 

Figure 7.6 The change per extra W, on the stock and the service level 

 

The slope of the red line in figure 7.11 is decreasing significantly after W=4, the effect of extra 

stock is increasing. It seems that increasing W beyond W=5 would be less effective.  

Figure 7.7 The cumulative effect of W on the stock and the service level. 
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7.5 Discussion of the assumptions 

 

The assumptions that were made in the whole research will be discussed on their consequences 

on the results of the increase in service level and the increase in stock. They will be discussed 

one by one. 

The first assumption was needed to define the scope of the research. The assumption was that the 

products that were ordered to end the out-of-stock have all arrived when the out-of-stock ends. 

This assumption leaves the delivery performance of the factories to L‟Oréal‟s distribution centre 

out of scope of this research. That the factories can always deliver the amount ordered after an 

out-of-stock is unrealistic. But the forecasting methods and the processes that lead to the delivery 

of the products from the factory are complex enough to be a (master) research on their own. This 

assumption would decrease the expected increase in service level. The inability of the factories 

to deliver would also decrease the average stock level, because less products were delivered.  

The effects of the second unto the fifth assumption are not large. They assume (R,S,Q*n) & R=1 

& Q is a (multiple) layer. They have no effect on the service level or the inventory calculated in 

chapter 7.  

The sixth assumption was that there is only one retailer. This has a big negative effect on the 

performance, because in the case of all the retailers, their fluctuation in ΔS could dampen the 

effects. The pooled variation would give a same inventory a larger effect on the improvement on 

the service level. 

The seventh assumption was that the change in order-up-to-level will last forever. This is not the 

case in real life, this would mean that the retailers will possible decrease their order-up-to-level 

after a period of time. This will increase the average stock, without changing the service level. 

This will have no great effect if the decrease in order-up-to-level is taken into account by 

L‟Oréal. 

The eighth assumption was there is no safety stock at L‟Oréal‟s DC. This is of course not the 

case for L‟Oréal, this would affect on the increase in service level. The part of the increase in 

order-up-to-level of the retailer that could be covered by W, might also have been covered by the 

safety stock. With the safety stock, the W could cover extra increase in order-up-to-level, this 

would increase the service level. The service level would be decrease and increase, overall the 

effect of this assumption are not high.  

The ninth assumption uses that all product have the same demand per week and the same transfer 

price. This would not affect the service level or the inventory level, because the new policy is 

recommended to be implemented for all products. The overall effect will therefore be the same, 

and its effect can be neglected. 

The tenth assumption was that there was a deterministic model, the order-up-to-level of the 

retailer was the only uncertainty. This has effect on the increase in service level. What could be 

an effect of supplying for instance half of the demand increase, is that the need for the other half 

is less urgent. Through that we expect the service level to improve more. Still there is no clear 

way to know the effect of this assumption, other than to test the policy in the field. 
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The eleventh assumption is that all recurring out-of-stocks are due to an increase in order-up-to-

level of the retailer. This assumption is related to the first assumption, if that assumption is also 

taken out, then this assumption is incorrect. The service level would increase less.  

The twelfth assumption assumes that the part of the write offs that can be prevented is similar to 

the part of the increase that was delivered to the retailer. This gives too optimistic decrease in the 

write offs, because the part that was not delivered might be ordered several times. 

The thirteenth assumptions assumes that all second OOS result in the same number of write offs. 

This is not the case in the real situation, but if all OOS are handled in the same way, then this 

assumption has no effect on the service level or the inventory level.   

 

All of the assumptions have as a result that the data calculated in chapter seven are not a direct 

match with the reality of L‟Oréal. Chapter seven should be used as an illustrative example of the 

effects of the combined assumptions and not as a prefect representation of the reality of L‟Oréal. 

The most important and influential assumptions are the first, sixth and tenth. If all the effect 

discussed in this section are combined, the effect on the service level and inventory level are 

quite evenly matched. It can be assumed that the data in chapter seven is quite accurate. 
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8 Conclusions and recommendations 
This chapter will start with the conclusions from this research. Section two contains the 

recommendation for L‟Oréal. This chapter will end with some small remarks on the research and 

its recommendations. 

8.1 Conclusions 

The examination of the possibilities of using the inventory control policy of the retailer, to 

predict the demand after an out-of-stock, has resulted in new insights in the behaviour of the 

retailers. These insights improve L‟Oréal‟s understanding of the actions of the retailers. 

The research was initiated because of the perceived increased probability of an out-of-stock after 

an out-of-stock. It can be concluded that after 44% of the OOS‟s there is a significant increase in 

order-up-to-level of the retailer.  

There is almost no correlation (-0,08) between the duration of an out-of-stock and the size of the 

increase in order-up-to-level. This result was not significant in the regression analysis. This is 

unexpected, because one might think that the longer the out-of-stock lasted, the more the retailers 

are inclined to distrust L‟Oréal. This could be a reason for a higher increase in order-up-to-level. 

It can be concluded that judging the out-of-stock as a potentially long out-of-stock should not 

change the actions of L‟Oréal. 

There is a non-significant positive correlation of 0,37 between the size of an out-of-stock‟s 

largest write off and the height of the increase in order-up-to-level of the retailer. This is not as 

expected; one might think that the orders from the retailers, the week before the end of the out-

of-stock, will already contain more indication of the increase in order-up-to-level that happens 

the next week. There is no clear signal that shows the increase that is to come. It can be 

concluded that it is important to calculated the needed products and not only use the write offs.  

The throughput of the product and the amount of weeks increase in order-up-to-level, have a 

non-significant negative correlation of 0,23. This implies that no special actions should be placed 

on products with a high throughput, when looking at the size of an increase in order-up-to-level.  

The service level can be improved directly after an out-of-stock. By increase the inventory at 

L‟Oréal DC after an out-of-stock, the service level could increase up to 0,88%. This has effects 

on the yearly average stock, which could increase up to 23%. These two performance indicators 

should be checked when deciding on the increase in stock.  

 

It can be concluded that the modelling of the retailer needs many assumptions, this makes the 

replication of this research difficult. The increase in order up to level of the retailer can always 

be monitored, this alone might give an indication of the actions of the retailers.   
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8.2 Recommendations 

 

There is no clear reason why some out-of-stocks cause some of the retailers to increase their 

order-up-to-level and others not. This could depend on the type of product or the communication 

between the retailer and L‟Oréal. Therefore a standard action for all out-of-stocks would be the 

recommended solution. 

L‟Oréal should use the results from this research to try to improve their performance after an out-

of-stock, by redesigning their ordering process after an out-of-stock. The current process doesn‟t 

take the possibility of a change in order-up-to-level into account. It is recommended that an extra 

amount of products is ordered by L‟Oréal to handle the possible increase in order-up-to-level of 

the retailers. The amount of weeks increase in stock at L‟Oréal‟s DC should be a trade-off 

between its potential to increase L‟Oréal‟s service level and the increase in average amount of 

products in stock. 

As discussed in section 7.4, several assumptions were made to make the calculations for the 

trade-off between the performance indicators. This prevents a hard recommendation of the 

amount of additional stock that should be ordered after an out-of-stock. Given the assumptions, 

the room in the stock target and the experience from this research, the soft recommendation is 

made that L‟Oréal should order four weeks of extra stock after an out-of-stock. 

L‟Oréal should increase the amount of stock with four weeks for the products that have been out-

of-stock, this increase on top of the replenishment order, should be kept for one week and 

thereafter decreased with one week per week. The reason that the recommendation is four weeks, 

is that its increase in stock is less than the room in stock target. The inventory will still be within 

target and the service level will improve. Increasing the stock with more than four weeks would 

increase the average inventory drastically, and it would become more risky because unforeseen 

effects would have a bigger impact. 

This could be done in the following steps/method: 

 Extract the average weekly sell out to the consumer (    ) from the AS Nielsen data. 

 Calculate the needed amount: 

                                               

W is the amount of weeks increase in average demand that is preferred. The recommended four 

weeks of increase in inventory after an out-of-stock will, according to our policy, have an effect 

on the inventory of an average increase of 5,0 % per year in money and units. The service level 

will improve with 0,68% from  
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It is recommended that for the fastest moving products a graph is made monthly that shows the 

data used in this study in a clear picture as shown in figure 4.1. These products have the biggest 

influence on the service level. The figure is not available at the moment in L‟Oréal‟s logistics 

department. All the focus is on the forecasts and how they are performing. The logistics 

department doesn‟t use the sell out data although this gives a good picture of the expected orders 

and how a product is performing. With the new graph, the stock at the retailers can be monitored 

more precisely and this can be used in the allocation of products after an out-of-stock. If the 

stocks of the retailers are kept up to date, this information can also be used in the negotiations 

with retailers about the allocation of products and the overall performance could improve. This 

could also help to spot when the retailers are buying extra in the case of a promotional price and 

selling it at a later time for the normal prices. It is agreed upon that the retailer will not increase 

their stock during the promotion, to sell later at a normal price. The graph would make it possible 

to check these agreements.  

In the last month of the research at L‟Oréal the news came that the inventory of Belgium and the 

Netherlands will be merged. This has implication for the results from this thesis. The analysis did 

not take Belgium into account. Therefore the analysis should be repeated with Belgium data to 

be able to generalise the findings. The communication with the Belgium retailers might be 

different so this should be taken into account.  

At this moment L‟Oréal uses a first ordered, first served policy. The first come first serve rule 

could have an increasing effect on the orders after an out-of-stock. If a retailer is the first to order 

an extremely high amount of product, L‟Oréal will go OOS again, and the other retailers 

(competitors) will have zero or less products. The recommendation is to first allocate the 

products until all the retailers have their inventory back to the order-up-to-level from before the 

out-of-stock. Thereafter possible increases in order-up-to-levels can be delivered. By using the 

average sell out, all the retailers will get the same coverage in weeks, which makes it a fair 

distribution of the available products. The proposed distribution rule makes extreme ordering 

less attractive. There is no possibility of ordering the products that otherwise would have gone to 

the competing retailer. With this incentive taken out of the equation, it is less attractive to order 

more products than needed. 

 

Increasing safety stocks might have an additional effect, the bullwhip effect. By increasing the 

orders placed at the factory and expecting more demand from the retailers, the amount of noise 

surrounding the orders from the retailers to L‟Oréal increases. The bullwhip effect can also occur 

when the retailers decrease their order-up-to-level back to the original level. This should be kept 

in mind by the L‟Oréal short term personnel. The effect can be that the forecasts will start getting 

a lot of variation. This could increase the stocks and that would be unprofitable for L‟Oréal. 
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8.3 Remarks 

The calculations of the effects are simplified by the assumptions. This has an effect on L‟Oréal, 

that they cannot assume that the data from the trade-off is 100% accurate. The method works in 

theory, but the improvements for L‟Oréal might be higher or lower because of the assumptions. 

What‟s missing from this research is a field test of the policy. The policy should be tested in a 

real life situation to see the effects and the possible difficulties. It might have effects on the stock 

that was not foreseen.  

Through the proposed policy the average stock at L‟Oréal‟s DC will increase, and the probability 

of a second out-of-stock will decreases. This has effect on the number of times that the increase 

in stock after an OOS is necessary, which in turn decreases the yearly average stock. This 

number of times OOS is used in the calculations because of the assumption of a deterministic 

model. This would dampen the percentage increase in yearly inventory. 
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Appendixes A - F 

A. The assumptions  

 

 

 

 

 

 

 

 

 

9
th

 Assumption: All products have the same average weekly demand per week(    ) and 

have the same transfer price. 

8
th

 Assumption: After the replenishment order of L‟Oréal has been delivered to the retailer, 

and there was no increase at L‟Oréal‟s stock and no increase in order-up-to-level, the stock 

of L‟Oréal is exactly zero. 

7
th

 Assumption: Change in order-up-to-level of the retailer will last forever. 

6
th

 Assumption: There is only one retailer. 

5
th

 Assumption: Products that come in after an out-of-stock are, if ordered by retailer, sent to 

the retailer immediately. 

4
th

 Assumption: The retailer uses a Q equal to a layer or to multiples of a layer. 

3
rd

 Assumption: The retailer will have an R of 1 week. 

2
nd

 Assumption: The retailer will use an (R,S,n*Q) inventory control policy. 

1
st
 Assumption: If products have arrived at L‟Oréal‟s DC and the stock becomes positive 

again, it‟s assumed that the amounts of products that were ordered to end the out-of-stock 

have all arrived at the DC.  
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13
th

 Assumption: All second OOS result in the same number of write offs. 

12
th

 Assumption: The part of the write offs that in the case of an OOS could be prevented if 

ΔS≥1 is     
 

  
   . 

11
th

 Assumption: The recurring OOS‟s are completely due to an increase in order-up-to-

level of the retailer. 

10
th

 Assumption: Deterministic model, the only uncertainty for L‟Oréal is the order-up-to-

level of the retailer. 
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B. AS Watson and DA’s stock reductions 

This appendix shows the stock at AS Watson and DA through their order-up-to-level. The graphs 

and explanation are to show that there is a significant decrease in stock at both retailers. This 

makes the data invalid for the methods used in the thesis. 

The tables B.1 & B.2 show the difference between the starting stock and the ending stock of the 

sample period of 7 months. Thereafter this decrease in stock is divided by the average sell out to 

show what the decrease is in weeks of sell out. This is also depicted in figure B.1 &B.2. 
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C. The blocked horizon 
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D. Data 

This appendix displays several tables depicting the data as used in the research. This is shown 

because it is useful for the reader to get a clear picture of the available data. Table D1 shows the 

products that were ordered by the retailer. Table D2 shows the amount weekly sold to the 

consumers, this is how the data comes from the external company AS Nielsen. The last table D3 

show the products that were ordered, but L‟Oréal was unable to deliver them the so called write 

offs.  

 

Ta

 

Ta

 

Table D.3 The data on the amounts of products that were write off for Super de Boer. 
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E. The overview of tested sample products per retailer 

Elvive product per retailer SdeB Jumbo C1000 ETOS AH ASW DA 

82000237 Elvive Color-Vive Cond 200ml yes yes yes yes yes yes yes 

82000248 Elvive StralendeGlans Cond 200ml No yes No yes yes yes yes 

82000252 Elvive Anti-Haarbreuk Cond 200ml yes yes yes yes yes yes yes 

82000256 Elvive Highlights Cond 200ml No yes No yes yes yes yes 

82000291 Elvive Nutri-Gloss Cond 200ml yes yes yes yes yes yes yes 

82000295 Elvive Nutri-GlossLight Cond 200ml No yes No yes yes yes yes 

82000313 Elvive Intens-Glad Cond 200ml yes yes No yes yes yes yes 

82000340 ElviveHaarverdikker Cond 200ml No yes No yes yes yes yes 

82000353 Elvive Re-Nutrition Cond 200ml yes yes yes yes yes yes yes 

82000431 Elvive Volume Cond 200ml No yes No yes yes yes yes 

Table E.1 An overview which of the sample products were sold to the consumer at which retailer for Elive. 

 

Fructis product per retailer SdeB Jumbo C1000 ETOS AH ASW DA 

82002558 Fructis Blond Care Conditioner 200ml No yes No yes yes yes yes 

82002561 Fructis Blond Care Shampoo 250ml No yes No yes yes yes yes 

82002573 Fructis Highlights Conditioner 200ml No No No yes yes yes No 

82002574 Fructis Oil Repair Conditioner 200ml No yes No yes yes yes yes 

82002575 Fructis Volume Restruc Conditioner 200ml yes yes No yes yes yes yes 

82002578 Fructis Color Resist Conditioner 200ml No yes No yes yes yes yes 

82002580 Fructis Dry/damaged Conditioner 200ml No No No No yes No yes 

82002582 Fructis Normal Conditioner 200ml No No No No No No yes 

82002623 Fructis Anti-dandruff Shampoo 250ml No yes No yes yes yes yes 

82002628 Fructis Color Resist Shampoo 250ml yes yes No yes yes yes yes 

82002630 Fructis Dry/damaged 2in1 Shampoo 250ml No yes No yes yes yes yes 

82002633 Fructis Highlights Shampoo 250ml No No No yes yes yes yes 

82002642 Fructis Normal Shampoo 250ml yes yes No yes yes yes yes 

82002647 Fructis Oil Repair Shampoo 250ml yes yes No yes yes yes yes 

82002648 Fructis Volume Restruct Cr Shampoo 250ml yes yes No yes yes yes yes 

82002649 Fructis Volume Res XLight Shampoo 250ml No yes No yes yes yes yes 

Table E.2 An overview which of the sample products were sold to the consumer at which retailer Fructis. 
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F. Days stock coverage 

 

In order to show the effect of additional inventory proposed in the new strategy a bench mark is 

needed. This will be the average inventory for the sample products in coverage in days of the 

average demand. The average inventory expressed in day‟s coverage is  

 

 

Table F.1 An overview of the average stock and the average coverage in days for each product in the sample. 
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G The different write offs 

Every morning the short-term planning manager checks the write offs of the previous day, to 

identify the reason for the write offs; L‟Oréal international identifies eight different reasons. The 

different reasons will be described to give an idea of the write offs that were not used in this 

research, the once that cause no out-of-stocks. 

 Industrial Non-delivery:  

The factory cannot deliver/produce the ordered products. The products that are ordered in this 

case were forecasted before the blocked horizon. There might be quality problems with a batch 

or a production line might be out. These problems will be solved with reserve capacity, but it 

might take some weeks before that reserve capacity is available.  

 

 Forecast Inaccuracy: 

The long term planning managers did not forecast enough products before the blocked horizon 

started. The shortage might have been foreseen a month ago, but the factory is not always able to 

cope with short term changes. If the ordered amount changes after the blocked horizon starts, and 

the factory cannot deliver, it‟s a forecast inaccuracy. The forecast inaccuracy could be caused by 

unexpected demand, successful promotions or unexpected promotional strategies.      

 Physical distribution problems: 

The reason includes a lot of different problems, all of which prevent on time delivery: For 

instance the truck had an accident. The factory employees failed to put a pallet in the truck. The 

DC cannot find a pallet. The orders that needed to be prepared were printed before the truck was 

booked into the system; therefore the products were seen as being unavailable to fill the order.  

 Catalogue Synchronization problems: 

The retailer orders products that are not launched thus far, or products that are not in the (running) 

catalogue anymore.  

 Supply planning parameters: 

Sometimes when only a part of the demand can be met, the whole order is seen as a write off. 

The reason behind this is that some customers supply all of their stores with the same amount, so 

either all stores get six products or none get them.  This is often the case with new products or an 

extension of the shelf space. Customers order in bigger batches than the total safety stock at the 

DC, so the amount was forecasted but still at the factory‟s stocks. Usually this is the case with 

promotional orders. 

 Subcontracting: 

The products need to be repacked in a different amount at the subcontractor, this might take 

longer. Any other problem at the subcontractor that causes that the products cannot be delivered 

is included in this reason. 
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 Customs 

One of the factories is outside the 

EU; these products come by boat 

and have to go through customs. 

This occasionally takes more 

than a month. 

 Others:  

This includes all of the problems 

that are not related to one of the 

other reasons, for example an 

employee made an internal order, 

through this unexpectedly 

depleting the stocks.    

The different ratio‟s between the 

reasons of the write offs are 

shown in figure 1.10. The two 

write offs that are out-of-stocks 

are accountable for % of the 

write offs, these are the write offs 

that will be tackle in the research.  

 

 

 

 

 

Figure G.1 The spilt of the different Out-of-stocks in 2009 of all 

consumer products in value. 
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H The results of the increase in stock calculations. 
ΔS probability 1 effect 2 effect 3 effect 4 effect 5 effect 6 effect 7 effect 8 effect 9 effect 10 effect

-6 1,4% 7 0,1 15 0,2 24 0,3 34 0,5 45 0,6 57 0,8 70 1,0 84 1,2 99 1,4 115 1,6

-4 5,7% 5 0,3 11,0 0,6 18,0 1,0 26,0 1,5 35,0 2,0 45,0 2,6 56,0 3,2 68,0 3,9 81,0 4,6 95,0 5,4

-3 4,3% 4 0,2 9,0 0,4 15,0 0,6 22,0 0,9 30,0 1,3 39,0 1,7 49,0 2,1 60,0 2,6 72,0 3,1 85,0 3,6

-2 2,8% 3 0,1 7,0 0,2 12,0 0,3 18,0 0,5 25,0 0,7 33,0 0,9 42,0 1,2 52,0 1,5 63,0 1,8 75,0 2,1

-1 2,8% 2 0,1 5,0 0,1 9,0 0,3 14,0 0,4 20,0 0,6 27,0 0,8 35,0 1,0 44,0 1,2 54,0 1,5 65,0 1,8

0 39,0% 1 0,4 3,0 1,2 6,0 2,3 10,0 3,9 15,0 5,9 21,0 8,2 28,0 10,9 36,0 14,0 45,0 17,6 55,0 21,5

1 7,3% 0 0 1,0 0,1 3,0 0,2 6,0 0,4 10,0 0,7 15,0 1,1 21,0 1,5 28,0 2,1 36,0 2,6 45,0 3,3

2 2,4% 0 0 0 0 1,0 0 3,0 0,1 6,0 0,1 10,0 0,2 15,0 0,4 21,0 0,5 28,0 0,7 36,0 0,9

3 2,4% 0 0 0 0 0 0 1,0 0 3,0 0,1 6,0 0,1 10,0 0,2 15,0 0,4 21,0 0,5 28,0 0,7

4 9,8% 0 0 0 0 0 0 0 0 1,0 0,1 3,0 0,3 6,0 0,6 10,0 1,0 15,0 1,5 21,0 2,1

5 4,9% 0 0 0 0 0 0 0 0 0 0 1,0 0 3,0 0,1 6,0 0,3 10,0 0,5 15,0 0,7

7 4,9% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,0 0,0 3,0 0,1 6,0 0,3

8 2,4% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,0 0,0 3,0 0,1

10 9,8% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,1 weeks 2,8 weeks 5,2 weeks 8,2 weeks 12,1 weeks 16,7 weeks 22,2 weeks 28,6 weeks 35,9 weeks 44,1

0,66% 1,70% 3,15% 5,01% 7,34% 10,18% 13,52% 17,39% 21,82% 26,79%

totaal

% increase in yearly average stock

Table H.1 The results of the stock increase for W=1,...,10, with the different states of increase in order-up-to-level of the retailers. 

I The results of the improvement in service level calculations. 
ΔS probability 1 effect 2 effect 3 effect 4 effect 5 effect 6 effect 7 effect 8 effect 9 effect 10 effect

1 17% 1,0 0,2 1,0 0,2 1,0 0,2 1,0 0,2 1,0 0,2 1,0 0,2 1,0 0,2 1,0 0,2 1,0 0,2 1,0 0,2

2 6% 0,5 0,0 1,0 0,1 1,0 0,1 1,0 0,1 1,0 0,1 1,0 0,1 1,0 0,1 1,0 0,1 1,0 0,1 1,0 0,1

3 6% 0,3 0,0 0,7 0,0 1,0 0,1 1,0 0,1 1,0 0,1 1,0 0,1 1,0 0,1 1,0 0,1 1,0 0,1 1,0 0,1

4 22% 0,3 0,1 0,5 0,1 0,8 0,2 1,0 0,2 1,0 0,2 1,0 0,2 1,0 0,2 1,0 0,2 1,0 0,2 1,0 0,2

5 11% 0,2 0,0 0,4 0,0 0,6 0,1 0,8 0,1 1,0 0,1 1,0 0,1 1,0 0,1 1,0 0,1 1,0 0,1 1,0 0,1

7 11% 0,1 0,0 0,3 0,0 0,4 0,0 0,6 0,1 0,7 0,1 0,9 0,1 1,0 0,1 1,0 0,1 1,0 0,1 1,0 0,1

8 6% 0,1 0,0 0,3 0,0 0,4 0,0 0,5 0,0 0,6 0,0 0,8 0,0 0,9 0,0 1,0 0,1 1,0 0,1 1,0 0,1

10 22% 0,1 0,0 0,2 0,0 0,3 0,1 0,4 0,1 0,5 0,1 0,6 0,1 0,7 0,2 0,8 0,2 0,9 0,2 1,0 0,2

34% 50% 65% 77% 84% 88% 93% 96% 98% 100%

0,30% 0,45% 0,58% 0,68% 0,74% 0,78% 0,82% 0,85% 0,87% 0,89%

Part of the increase covered

percentage service level improved

 Table H.1 The results of the improvements in service level for W=1,...,10, with the different states of increase in order-up-to-level of the retailers. 
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J Sell out during an OOS 

 

The ordering policy of L‟Oréal could include the sell out to the customers. There are no signals 

that the out-of-stock reaches the customer for the average out-of-stock. There are no signs of 

decrease in customer sell out for out-of-stock that last shorter than two months.  

Sell out during the out-of-stock of a product that was long out-of-stock is shown in figure J.1. 

This OOS started at week 30 and had one big batch delivered in wk 45; this didn‟t fill all demand 

so after this batch the OOS resumed until the end of the graph. 

It can be seen that there is rarely demand lost from the consumer. This was seen by comparing 

the sell out to the customer before, during and after an out-of-stock. The stocks at the retailer are 

able to cope with most of the out-of-stock.  

 
Figure J.1 The sell out to the consumers after a lasting out-of-stock starting in week 30. 
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K The regression analysis results 
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L The poster presentation 
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Abbreviations  

AH   Albert Hein a major Dutch supermarket 

ASW   AS Watson, the owner of kruidvat 

CODP   Customer order decoupling point 

DC   Distribution centre of L‟Oréal. 

DCA   Division Cosmetique active 

Dépannage (French for problems) Relabeling products destined for another country, to 

be sold in the Netherlands.  

DHL   Private forwarder 

DPGP   Division product grand public 

DPL   Division Luxury products 

DPP   Division Products Professional 

Flux poussé  Push flow of the product from the factory to the DC. 

Flux tiré  Pull flow of the product from the factory to the DC. 

GMP   Division existing of Garnier, Parfumeur Créateurs, Maybelline. 

GCD   Greatest Common Denominator 

KV   Kruidvat 

MSL   Market Supply Logistics in Paris 

OOS   Out-of-stock 

OAP    Division consists of L‟Oréal Paris. 

PI   Performance indicators of L‟Oréal 

SAP   Enterprise Resource Planning software used by L‟Oréal 

SdeB   The retailer Super de Boer 

Sell in   The weekly amount of products sold from L‟Oréal to the retailers. 

Sell out                        The weekly amount of products sold from the retailers to the consumers.  
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