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I. ABSTRACT  
This study recommends an ordering method for retail stores which do not want, or do not have the 

possibility for an automatic ordering system. The proposed method is an assistant ordering method. 

This means that information to base orders on is provided but that decisions are made by the store 

owners individually. In the recommended method, historical sales data to predict future demand is 

provided. When the inventory is less than this amount an order should be placed. Furthermore, it is 

recommended for store owners to correct the expected demand for out of stocks, correct the 

inventory for perishability and add safety stock to the order. It is important to keep the freedom and 

responsibility in the stores because store owners can add value with their experience and behaviour. 

This method provides more structure in the ordering process and therefore it can lead to a 20-60% 

improvement in the balance between waste and availability.  
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III. MANAGEMENT SUMMARY  
This report is the outcome of a master thesis project performed at SPAR Holding B.V in Waalwijk. The 

process of ordering in stores is analysed. This management summary starts with summarizing the 

problem statement, followed by the literature review, the research design and the conceptual 

design. At the end the results are presented, the optimal performance is discussed and 

recommendations are provided.   

Problem statement 

To achieve the strategic goal of attracting local people to do their fresh groceries at SPAR stores it is 

important to focus on availability. Availability can increase sales because more products can be sold. 

However, availability is interrelated with waste. When aiming for 100 percent availability waste will 

increase. There may be sold more in this situation, but the costs for waste also raise. Therefore, it is 

better to ensure that waste and availability are in balance and that all preferred products of 

customers are available. Therefore, it is recommended to focus on improving revenue by balancing 

waste and availability.  

The current performance on waste and availability is observed to see to what extent waste and 

availability are problem areas within SPAR. There are norms for waste set by the headquarter of 

SPAR. In reality the percentage waste in the perishable product categories is almost three times as 

high as the norm. It is expected that with such high numbers of waste the availability of products in 

stores is satisfying. However, this is not the case.  

LITERATURE REVIEW  

In this research it is important to balance the waste and availability to increase revenue. Literature 

shows that clear goals, transparency and simple procedures for ordering, help to balance waste and 

availability. Because an automatic store ordering system ensures transparency and gives structure to 

the ordering process, this is advised to use. Various inventory models can form the basis for an 

automatic store ordering system.  

The estimated withdrawal aging model is an inventory model and is expected to fit best to the 

characteristics of this research. This model takes among others perishability into account. The 

estimated withdrawal aging model forms the basis for the sell more, waste less tool. With this tool 

valuable results are obtained by filling in a few simple input parameters. The output of this tool 

contains an efficient frontier, which visualizes the accessible level of waste and availability per 

reorder level.  

SPAR is not planning to implement an automatic store ordering system so the impact of human 

behaviour must be included in the analysis. Usually people adapt orders to the mean demand or to 

the most recent order, which can cause non-optimal orders.  

RESEARCH DESIGN  

The problem of SPAR is mainly caused by unstructured approaches for ordering and adapting the 

order to the past order, as seen after analysing the current situation. In the current situation this is 
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possible because on the order entry terminal this order is displayed. After this diagnosis is 

formulated the following research question is stated:  

 ‘What ordering principles & decisions in SPAR stores balance waste and availability best so that store 

performance is improved?’ 

Performance is defined as the revenue from perishable products. Balancing waste and availability can 

help to increase the revenue.  

CONCEPTUAL DESIGN 

Stores with the same ordering procedure are placed in one group so that four groups arise. The mean 

revenue per group is calculated and compared. This analysis resulted in the thought that the best 

results are obtained when basing the new order on historical sales data. The selected stores are also 

judged individually on waste and availability. One store outperforms the others in both waste and 

availability. However, this store receives an extra delivery per week and the quality of both waste 

and availability data is not totally reliable. These factors probably explain part of the difference in 

performance but it is expected that the ordering method of the best store has also a positive impact 

on the result.  

This best store also used historical demand as basis for the next order. The entire method consists of 

the following steps:  

1. Divide products into categories and decide which percentage of safety stock is optimal for 

each category (categorisation);  

2. Retrieve sales data from the last two weeks per product per day every week; 

3. Register the European article number of all empty shelves once per day; 

4. Register the products which will expire during the lead time plus review period; 

5. Calculate the expected demand for the review period plus lead time (mean past demand + 

safety stock + amount to correct out of stocks or expiring products).  

RESULTS 

A simulation is used to test which method gives the best results for waste and availability. It is also 

tested if categorization can increase the performance even more. The results show that using 

historical data leads to the best performance, especially the use of six weeks of historical sales data 

helps to obtain an appropriate prediction for future demand. This does not correspond to the 

findings in the earlier analysis where the results show that two weeks of past demand should be 

used. After all it is recommended to use preferable six weeks of historical data to optimize 

performance. Another result which is obtained is that ordering consistently, in any way, improves the 

balance between waste and available already up to 20%.   

Using historical data of six weeks and incorporating corrections for out of stock and waste is not 

found to work better than just using the mean sales to make a prediction for future demand. Likely 

because by ordering full case packs a safety stock is already included. Therefore it might be better to 

just inform the stores that demand may be higher than it seems when there are a lot of empty 

shelves and that approaching expiration can lead to an unexpected decrease of the inventory, 

instead of making it part of the ordering process.  



7 
 

Also the effect of a variable safety stock percentage is tested for products in different categories. 

There can be gained approximately 5% when categorization is implemented. Therefore it is advised 

to include the categorization in the order process of stores. This means that steps three and four of 

the proposed method can be deleted.  

OPTIMAL PERFORMANCE  

The current situation of SPAR can be improved by implementing the method described before. This is 

probably not the optimal situation. The SMWL tool can approach the optimal performance on waste 

and availability per reorder level. Those optimal values are displayed in a graph called the efficient 

frontier. However, the  current efficient frontier is not fully applicable for the situation of SPAR. The 

tool is therefore adapted to some more specific SPAR characteristics. For example, the review period 

is changed to one because the availability is measured at a random time in the review period. A 

uniform distribution can be used to approach the right moment (0.5 * R). Also the ready rate is used 

instead of the fill rate in the adapted version of the tool because the ready rate can be obtained 

more easy. Instead of better results, these modifications lead to a decrease in performance. The 

efficient frontier became even more unrealistic.  

Therefore, at this time only improvement opportunities can be given to SPAR and it cannot be said 

what the optimal situation would be. 

IMPLEMENTATION 

The data, that is required as is learned from the results, can be downloaded in the form of reports 

from Storeworld. The disadvantages of those reports are that they have to be printed and that the 

items are arranged in alphabetical order. It would be better if the products were ranked according 

the UAP.  

Because of the disadvantages it is suggested to integrate the historical sales data in the order entry 

terminal. As a result, when the barcode of a product is scanned the amount of articles sold in recent 

weeks can be displayed on the screen. To be precise it would be best to display the mean demand 

over the last six weeks of the lead time plus review period. When the person who is ordering sees 

that the current inventory is lower than the displayed number an order can be placed. By seeing this 

reorder level on the display of the order entry terminal the inventory is likely to be adapted to the 

displayed reorder level. With this approach people tend to adapt the order to valuable data so that 

mean anchoring has a positive influence on the quality of the order. Manually a safety stock can be 

added in the new order.  

It is also recommended to facilitate a training for the entrepreneurs to explain this new concept of 

ordering and also to ensure that the influence of out of stocks and expiration dates are known. A 

training is also good to prevent resistance to change.  
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1. INTRODUCTION  
This research is done as a graduation project to finish the study operations management and logistics 

and is performed at Spar Holding B.V. (SPAR). After completion of the literature study and the 

research proposal this is the final part of the graduation project. In this study first the problem of 

SPAR is identified. In order to find a solution for the problem the current situation has been analysed. 

The research mention the consequences of the problem and describe what can happen if the current 

situation is not improving. After analysing the current situation improvement opportunities are 

obtained. The improvement opportunities are found through interviews. The methods found in the 

interviews are tested. The final recommendation for improvement is not necessarily the optimal 

performance. Therefore it is also considered if and how SPAR can move towards the optimal 

performance. The described parts will be successively discussed. This Chapter starts with an 

introduction of the company SPAR and the problem areas. Also, the boundaries of the project are 

described to define the scope. 

1.1 COMPANY DESCRIPTION  
SPAR Netherlands is established by Adriaan van Well in 1932. “DE SPAR” is short for in Dutch; “Door 

Eendrachtig Samenwerken Profiteren Allen Regelmatig” (Spar Holding B.V., 2014). SPAR has as main 

strategy to create a pleasant environment to live, bind the local people and go against the trend of  

the impoverishment of local shops. By focussing on tasteful and easy to cook fresh food and the 

convenience of nearby daily shopping, SPAR is trying to attract the local people to do their fresh 

groceries at SPAR stores. The most common SPAR stores are found in city neighbourhoods with 2,500 

– 5,000 inhabitants or same sized municipalities. Appendix A: Strategy Spar, Figure 13 schematically 

shows the strategy of SPAR. Recent initiatives like SPAR city and university stores have been 

undertaken to enlarge the sales potential and they focus more on passing customers who do not 

particularly live in the area. Last December, SPAR ranked 10th out of 18 supermarkets in the 

Netherlands by Gfk (Gfk, 2015).  

The headquarter (HQ) of SPAR is located in Waalwijk. At this location the only distribution centre 

(DC) is located too. SPAR is one of the thirteen members of the purchasing organization Superunie. 

With more parties there is more power to negotiate with suppliers about the price and other product 

specifications. When Superunie makes an agreement with certain suppliers about products, they 

appear on a list and SPAR can add those items to their assortment. Superunie does not have its own 

warehouse, so the logistics are outsourced and products are delivered at the DC directly from the 

logistic partners of Superunie.  

The DC is divided into three sections, each with a different temperature so that frozen, fresh and 

ambient products can be stored. The products are stored when they arrive in the warehouse and 

picked after the stores have ordered. The process for meat/fish and fruit/vegetables is different 

because stores order these kind of products directly from the supplier. Those products arrive at the 

DC sorted per store and only a cross dock process is needed. When the stored products are picked 

and the cross-dock items are added the order can be transported. Orders are delivered to stores via a 

set week schedule, so all entrepreneurs know when the ordered products are delivered. There are 

normally two blocks for delivery; morning and afternoon deliveries. The entrepreneurs need to order 
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one day in advance, before a fixed deadline which depends on the delivery time. Most stores get 

products three days a week so the review period is two days.   

SPAR works with the franchise concept for all stores. A franchiser is an independent contractor who 

works under the name of a larger group. Store owners are therefore responsible for all store 

processes but also for hiring and contracting staff. Store owners can therefore also be called 

entrepreneurs. Being a franchiser practically means that a SPAR entrepreneur signs an agreement 

with the headquarter so that the store has the right to use the SPAR trademarks and systems. The 

contract says furthermore that it is for example not allowed to order too many products from other 

suppliers and that stores have to pay a certain fee to the holding. Because of this agreement a 

principal-agent construct exists (Schneeweiss, 2003). This means that for example the HQ wants the 

stores to meet their set goals and apply the strategy of SPAR, but entrepreneurs can make their own 

decisions and are responsible for the appearance of the store. The principal-agent construct is based 

on a mutual dependency of two parties.   

1.2 PROBLEM INTRODUCTION SPAR  
To attract local people to do their fresh groceries at SPAR stores, which is an important strategic goal, 

it is important to have fresh products available at all times. For example, when a household needs 

some extra groceries for dinner it is important that SPAR can offer those fresh products combined 

with the additional benefit that SPAR stores are nearby. Fresh products are products whose expiry 

date has not yet passed, preferably still a couple of days are left until expiration. This means that 

products are fresher when they have a longer period left until expiration. The goal of SPAR is to offer 

something extra to the customers, for instance a good service, so that those customers are willing to 

pay some more for the products.  

Most important for SPAR is that customers return to the stores. In order to make sure customers 

return to the store, it is important that they find the needed products. An empty shelf could lead to 

substitution, to postponement of the purchase or to leaving the store without the product. Because 

customers of SPAR often buy products they need immediately, postponement of the purchase 

usually does not occur. When customers are leaving without purchasing the product, they are not 

satisfied and might not come back. On the other hand, if customers find a good alternative to their 

first choice they are satisfied. For every product category the effect of substitution is different. For 

example, if customers want to buy a bread they almost never leave the store without one, even if it 

is not the first choice. In contrast, when customers want to buy baby food, almost everyone leaves 

the store without the product if the first choice is not present. Also for perishable products there is 

almost always substituted in SPAR stores because customers often buy products which they need 

directly. However, when someone is substituting it does not automatically mean that he or she wants 

to come back next time. Therefore it is important to focus on the availability of the desired products 

and not on substitution because the danger is that the store loses customers.  

Focussing on the availability at SPAR stores also affects the amount of waste. It is easy to buy more 

products in order to increase the availability, but this increases the amount of waste too. Due to the 

low turnover (mean demand per day) of most products it is difficult to balance the waste and 

availability for perishable items in the stores. Because waste is expensive entrepreneurs tend to 
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order carefully. This can lead to empty shelves. First, the current performance on waste and 

availability is observed to see to what amount waste and availability are problem areas within SPAR.  

On average the HQ decided to set the norm for waste on 1.7% of the total purchasing value. This 

norm is actively monitored and communicated. As can be seen in Table 1, there are norms for each 

product category. Those percentages are not often mentioned to the SPAR stores, mainly the total 

norm of 1.7% is communicated. 

TABLE 1:  OUTDATING  

Category  Norm 
outdating  

Groceries 0.15% 

Meat/Fish 3.75% 

Fruit/Vegetables  3.25% 

Meats 2.50% 

Cheese 2.00% 

Bread 2.75% 

Frozen products 0.25% 

Dairy products 2.00% 
 

Products are seen as waste when they are sold with a discount, thrown away because of the 

approaching expiration date or when they disappear for no known reason, which is called shrinkage. 

The amount of shrinkage is the difference between the inflow and the outflow of the inventory. From 

the overall 1.7% there is 0.45% reserved for shrinkage and therefore 1.25% for writing off and 

marking down products. The average percentage of real outdating is more than three times as high 

as the norm. The percentages are obtained from 39 SPAR stores and are averages of 2015. The 

numbers do not take shrink into account and even then the outdating is far above the norm.  

Waste has financial consequences because when products are thrown away there is no turnover 

while the purchasing price is already paid. In the literature study of van Bommel (2016) it is also 

mentioned that there is significant social pressure to reduce the waste these days. When a 

supermarket does not focus on reducing waste, there is a chance of bad publicity which may result in 

a decrease in the number of customers.  

It was expected that stores order careful because waste hurts revenue, however, data shows that 

there is still considerable more waste than the norm. The following step is to check what the current 

percentages of availability are in the stores.  

In November 2015 the number of empty shelves were counted in 44 stores. On average almost three 

percent of the shelves were empty. This means that, for example, 28 of the 1000 products were out 

of stock (OOS). Per category the total number of shelves and the empty shelves are counted. This 

results in a percentage OOS per category.  

It is not possible to compare those numbers with norms comparable with the waste numbers 

because there are no set targets for OOS. From Corsten & Gruen (2003) is learned that the mean 

percentage of OOS is 8.3% but this number is found when visiting stores in another sector. SPAR can 

help the stores with providing information about OOS to trigger them to focus also on reducing the 



16 
 

number of empty shelves. Because it is not realistic to strive for zero OOS, it is suggested to divide 

products into different categories. Category A products should always be available, category B 

products should be available less often and the C category should consists of products for which it is 

not that important to be available at all times.  

The consequences of an insufficient percentage on availability are that an entrepreneur lacks 

turnover because a product cannot be sold when it is not there. Besides this missed potential there is 

also a risk customers will not come back because of a lacking service (Corsten & Gruen, 2003). This 

can lead to more financial problems. For the society insufficient availability has consequences 

because the people cannot buy their groceries nearby and SPAR disappears as central social point.  

There appears to be a problem with both waste and availability, so the balance between the two is 

not yet satisfying. As discussed before, to achieve the strategic goal of SPAR there should be focussed 

on availability. Availability can increase sales because more products can be sold. Furthermore, 

customers are satisfied when the desired product is found and therefore they will come back to the 

store so revenue can be stimulated even more. However, as described previously, availability is 

interrelated with waste. When aiming for 100 percent availability waste will increase. There may be 

sold more in this situation, but the costs for waste also raise. Therefore, it is better to ensure that 

waste and availability are in balance and that all preferred products of customers are available so as 

said before there is no need to strive for 100% availability. In this situation costs are not increasing 

but revenue does. Therefore, it is recommended to focus on improving revenue by balancing waste 

and availability.  

In the literature review (Chapter 2) availability (OOS) and waste are further elaborated so that all 

elements of waste and availability are understood. These elements are the consequences, the causes 

and the improvement possibilities. 

1.3 SCOPE  
The aim of this research is to increase revenue by balancing waste and availability. For ambient 

products it is not difficult to find a balance between waste and availability and that is why this project 

is most applicable for perishable items. The expiration date for perishable products is short in 

comparison with other groceries. Products are perishable when they have an expiration date in the 

store of below 30 days. For non-perishable items it is more easy to meet demand without wasting 

much because it is less dangerous to have a big safety stock. That is why the decision is made to 

focus only on improving the revenue for perishable items. There are several perishable product 

categories including; Meat/Fish, Fruit/Vegetables, Meats, Cheese, Bread and Dairy products. 

Products which stay fresh for only one day (newsvendor situation) have to be approached in another 

way than products with an expiration date between two and 30 days. Therefore it is decided to only 

focus on non-newsvendor situations in this research. The category bread is therefore not further 

elaborated on. 

Furthermore it is chosen to focus only on the last part of the supply chain. The whole supply chain 

does influence the availability and waste in stores but it is not possible to review all those processes 

in the chain. All supply chain activities performed before the moment the articles arrive in stores, for 

instance; production, transportation and wholesaling, are not included in the research. The focus is 
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on the store operations. This also results in the assumption that all ordered product will arrive 

complete and on time in the stores.  

Next, the influence of the mutual dependency of the HQ and the stores which is called the principal-

agent problem (introduced in Chapter 1.1) is chosen to be out of scope. This is not further elaborated 

on because both parties do have a common goal to increase revenue so it is expected that they are 

willing to work together.  

To conclude it is important to know that it is assumed that the demand (distribution) is fixed. The 

mean (µ) and standard deviation (σ) of the demand are calculated in the current situation and are 

not going to change due to changes in the environment. The µ is calculated by taking the sum of 

several weeks of sales data per specific day (for example Monday) and divided by the number of 

weeks (so for a year 52). The standard deviation is calculated by taking the square root of the total of 

the added squared differences to the mean demand per weekday for certain weeks divided by the 

number of weeks. Normally it is possible to stimulate those measures when products are promoted 

or the assortment is changed. An improvement in the economic situation could stimulate demand for 

products too but all these possibilities are excluded.  

Now the problem and the scope of the project are known, the concepts of waste and availability can 

be further elaborated on.  
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2. LITERATURE REVIEW  
In order to get a better understanding of the problem areas in literature is searched for relevant 

information about waste and availability. First definitions of OOS, availability and waste are given, 

and second causes are described and remedies are suggested. Next inventory management models 

are evaluated and described and the influence of human decision making is discussed. 

2.1 OUT OF STOCK AND AVAI LABILITY  
When a retail store talks about OOS it means that the retailer cannot meet the demand from 

customers. Practically it means that an OOS is an empty shelf (Appendix B: Out of stock, Figure 14). 

As described in the problem introduction, there is a chance that a customer does not come back if he 

cannot find his preferred product. The likelihood of not returning depends mainly on the product 

category of the OOS.  

The main causes for OOS can be divided into three categories; ordering, replenishment and planning 

practises (Corsten & Gruen, 2003). Those practises are all in-store processes, so the entrepreneur can 

improve those processes to solve the problem. Remedies for OOS can be found in two categories; 

direct and indirect methods (Aastrup & Kotzab, 2009). Direct remedies include methods which 

directly improve the order, replenishment, or planning. Indirect remedies, for example, notify the 

management so that they in its turn can pay more attention to the problematic store processes.  

Also the term availability needs to be introduced. Availability is the direct opposite of OOS and can be 

explained as the percentage of non-empty shelves in a store. There are different methods of 

measuring availability and the two most common methods are the fill rate and the ready rate. The fill 

rate (also named as P2) is the percentage of demand which can directly be satisfied from stock. This 

rate is measured per product. The ready rate (also named as P3) is the percentage of the shelves 

which are empty on a certain moment. This rate can be measured per product category. For stores it 

is easier to obtain a number for the P3 service rate since only the number of empty shelves have to 

be counted. Hence, from now on availability refers to the ready rate per category.  

2.2 WASTE  
Products which are not sold and are still on the shelf when the expiration date is reached can be 

defined as waste. Having waste as a store is expensive and bad for the environment. That is why 

waste has to be avoided. Waste can be systematic or occasional (Eriksson, 2015). Occasional causes 

are for example uncommon mistakes in the supply chain, systematic causes can appear when there 

are problems with shelving or ordering. In this project only systematic causes are elaborated on 

because occasional causes are outside the scope.  

To balance the availability and the waste it is important to create awareness. This can be done by 

offering a training in which the impact of waste and availability on store performance is illustrated. It 

is also recommended to strive for clear and transparent goals and for simple structured procedures 

for ordering (Stanger, Wilding, Yates, & Cotton, 2012). Structured procedures for ordering will help to 

both increase the availability and decrease the waste and is therefore chosen to focus on. By 

introducing a structured way of ordering, the problems can possibly be solved. Inventory models are 

using structured methods to create orders, so in the next Section attention is paid to such models 

and in particular to the sell more, waste less (SMWL) tool. 
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2.3 SELL MORE ,  WASTE LESS TOOL  
When an ASO system is used, there are no decisions made in stores. It is especially important in this 

situation that the inventory is accurately tracked. Such a system without human influences might 

work to increase the revenue. Inventory models are used as input for ASO methods to predict 

demand.  

There are many inventory models, some of which assume that the demand is known, some assume 

that products only have one day before they expire and others assume that products do not have an 

expiration date. These models all have limitations because they cannot accurately approach reality. 

Another model that makes less limiting assumptions and therefore reflects reality better is called the 

Estimated Withdrawal and Aging (EWA) model. This model is used as underlying concept for the 

SMWL tool (Broekmeulen & Donselaar, 2015).  

In this tool, the performance of stores can be reviewed in terms of waste versus availability. The 

input required is the lead time, the review period, the average daily demand, the case pack size and 

the store shelf life (SL) per product. The tool returns expectations for waste and availability which are 

calculated from approximations published in van Donselaar & Broekmeulen (2012) and van 

Donselaar & Broekmeulen (2013). The variance of the demand per day is determined using linear 

regression of results from over 15,000 data points. The relation between the mean and the variance 

can be described by the following formula:  

𝜎 = 0.7𝜇0.777 

EQUATION 1:  POWER LAW GENERAL (RELATION STANDARD DEVIATION AND MEAN) 

This relation is different for each specific situation. SPAR sales data is collected and from this, the 

following relation between the standard deviation and the mean is found for SPAR.  

𝜎 = 0.9𝜇0.67 

EQUATION 2:  POWER LAW SPAR  (RELATION STANDARD DEVIATION AND M EAN) 

This tool also made a number of assumptions. The first assumption is that the grabbing behaviour of 

customers is First-In-First-Out (FIFO). It might be possible that customers prefer a fresher item and 

are going to search for the product with the best expiration date (Broekmeulen & Donselaar, 2009), 

but customers of SPAR are not assumed to do this because most stores mark down product when 

they expire. With a discount people buy rather the oldest product instead of the younger one 

provided that the discount rate is sufficient. Because of that FIFO behaviour is stimulated. In the 

model it is also assumed that there is no week pattern. In most stores there exists a strong week 

effect, with a lot of sales on Friday and Saturday and less on weekdays. The ratio between the 

quietest and the busiest day at SPAR is only 1.36 (Appendix C: Week pattern SPAR, Figure 15). 

According to Mattsson (2010), if the ratio is below 1.7 the week pattern does not need to take into 

account. Also, the week effect has little effect on the waste in stores (Weteling, 2013). Therefore it is 

not a problem that there is no week pattern included. This does not have consequences for the 

output.  

As mentioned before, the output of the tool contains the expected percentage of waste and 

availability under certain demand, case pack size, SL conditions and reorder level. It is possible to 



20 
 

choose a target availability level and see what the corresponding percentage of waste per reorder 

level is. When there is no target availability rate an optimal reorder level can be chosen. Helpful in 

this situation is the efficient frontier (EF) which puts the availability and waste percentages against 

each other in a graph. This EF can be determined per item per store or for a set of item-store 

combinations. The model can also give another output called the fresh case cover (FCC). The way to 

obtain the FCC is further elaborated in Chapter 6.1 where the FCC is used to select products for the 

testing phase.  

In SPAR stores they do not work with an ASO system at the moment and they are also not planning 

to introduce it. They are not implementing this because they work with the franchise concept and 

therefore the store owners are independent. In the future, the HQ wants to facilitate an order advice  

to give direction to the orders (assistant ordering method). A store owner can decide whether he 

wants to follow the advice or adapt it. Therefore human influences on ordering are present and will 

be present when an ordering advice is introduced. The effect of human decision making on the 

performance of the orders is discussed in the next section.  

2.4 EFFECT HUMAN DECISION  MAKING ON PERFORMANCE  
All SPAR entrepreneurs order manually and therefore it is unavoidable that there are human 

influences in the ordering process. Those influences can be positive or negative. In literature in found 

that a manually created order is often adapted to the mean demand or to the most recent order, 

what is called mean anchoring (Bostian, Holt, & Smith, 2008). People are also often scared to take 

too much risk and therefore order too many low profit products and less high profit products 

(Schweitzer & Cachon, 2000). The learning curve of most people is pretty flat too, which means that 

the behaviour does not change quickly. When someone is used to do something in a certain way, it is 

difficult to change this behaviour. Those pitfalls can lead to non-optimal orders, because the orders 

are not based on what is expected to be correct but mostly on what is common. Therefore literature 

suggests that human influences in ordering should be eliminated as much as possible.   

As described above, most of the literature has focused on the negative effect of human influences on 

the quality of the order but people can also add value. For example, store owners  can improve upon 

an ASO when they advance orders from peak days to nonpeak days. By incorporating in-store 

handling costs and sales potential improvement in the order the workload is spread over the week  

and better results can be obtained (Donselaar, Gaur, Woensel, Broekmeulen, & Fransoo, 2010). 

Another proof that the influence of people can have a positive effect on the quality of the order can 

be seen in the power law of SPAR (𝜎 = 0.9𝜇0.67). The power in this case is 0.67 instead of 0.77. This 

means that with the same mean demand, a lower variance is obtained within SPAR. Therefore SPAR 

entrepreneurs estimate the future demand better than in the original situation and the system error 

is smaller.  

It can be concluded that current literature is especially focused on eliminating human influences in 

the order process. However, the possibility that people can add value should also be taken into 

account.  
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3. ANALYSIS CURRENT SITUATION  
As seen in the results of the literature review, the method of ordering has a substantial influence on 

waste and availability. Therefore it is important to find out what the current ordering methods are 

and what the current impact of human behaviour is on the orders. The current methods are found by 

interviewing several store owners. The methods found in stores are compared to the method used in 

the SMWL tool, to see if there are large differences. Those differences could provide more insight 

into the current balance between waste and availability.  

It is not possible to interview all stores so certain criteria are designed for store selection. Data is 

required to determine the scores of stores on certain criteria. Therefore firstly the available data is 

discussed and secondly the store selection criteria are presented. Furthermore the performance 

indicators of this research are explained and finally the current order methods are described and 

compared with the method used in the SMWL tool.  

3.1 DATA COLLECTION  
Data is important to review the current performance of the stores. Therefore, in this Section it is 

described which data is available and how the data can be obtained.  

There are several sources to find data within SPAR. There is a server with information and there are 

also information systems such as Locus, Easyorder, Storeworld and MIS. Product and store 

characteristics can be found on the server in separate documents. In the product document on the 

server for example, the product category, the case pack size and the minimum expiration dates are 

available. In the store document on the server, for example information about the store format and 

the contact information is stated. Locus, the enterprise information management system, contains 

data about the DC inventory. The system registers all the expiration dates of the incoming products 

and when products arrive it creates a bulk- or pick location per product. This system thus knows 

which product is at what location in the warehouse. This makes it possible to request information 

about the expiration dates from the system per product per day from the pick locations. The 

expiration date of a given product on a pick location, is the date for which the product is shipped to 

the store. If dates on the pick location per product are collected for a longer period, a good 

approximation of the expiration date for when the products arrive in the stores can be found. This 

information is required as an input parameter for the SMWL model.  

Stores are using Easyorder, to order products and to register waste. Furthermore stores use 

Storeworld to download reports, including for example reports with the sold volumes per day per 

product. The demand is assumed to equal the sales because the amount of lost sales due to OOS is 

unknown. At the HQ sold- and purchased volumes per store can be retrieved via the management 

information system (MIS).  

For the project it is especially important to have data about waste and availability. In the descriptions 

below information is given about the collection of this data and about the appearance of the reports.  

3.1.1  DAT A  ON  AVAI LABILI TY   

Availability is, as stated, the percentage of non-empty shelves in relation to the total number of 

shelves. Stores do not count the empty shelves regularly so there is not much insight in OOS. 

However, in November the HQ organized an OOS measurement in 44 stores. Also in 2012 the OOS 
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was measured in 66 stores.  An external bureau counted the total number of empty shelves where in 

front of the shelf, a label was present. For every store the number of empty shelves, the number of 

total shelves and the article numbers of the products that were no longer available are listed per 

category. As a result per visited store the ready rate is known.  

3.1.2  DAT A ON  W AS T E  

Each store is responsible for the registration of its own waste. Waste can be registered by scanning 

the products with the Order Entry Terminal (OET). The OET is a digital device which can be compared 

with a big smartphone. A picture of the OET can be found in Figure 1. This device can scan the 

barcode of the article, which can be found on shelf labels, in the order book or on the packaging of 

the article. After collecting all the expired items, every separate article has to be scanned and can be 

thrown away. 

 

FIGURE 1:  ORDER ENTRY TERMINAL (OET) 

When the waste data is registered it can be retrieved from Storeworld. Because stores have to 

register waste themselves, the quality of the data is unknown and will be further examined in 

Chapter 6.1. 

3.1.3  STOR E S ELECTION  CRIT ERI A  

To identify the current methods of ordering, interviews are held with store owners. Because this 

project should be performed in six months it is not possible to visit and analyse all stores. Twelve 

stores are selected. In this Section the criteria for selecting stores are described . First is decided that 

only SPAR stores are included in the selection because most stores are of the type SPAR, and also the 

HQ is mainly focussed on this store type. SPAR stores can again be divided into two different 

concepts; normal SPAR stores and university/city stores. The concept of university and city is quite 

new and there are not many stores in this format. Because this concept is new, there is little data 

available, which makes it difficult to compare performance and draw conclusions. That is why the 

decision is made to select only normal SPAR stores for the analysis. There are 203 normal SPAR 

stores in the Netherlands. Point of sales (POS) data is not retrievable for six stores so 197 stores are 

left to analyse.  

The next criteria is that stores should be open 304 days per year (every day of the year except for 

Sundays and holidays). Furthermore the revenue should be above a certain threshold per week. 

Entering this criteria ensures that stores are comparable and big enough to draw conclusions from. 

Now 134 stores are left to select from. The next criteria is the availability of OOS data. Only 24 stores 

are at least measured two times (2012 & 2015) on availability. In addition to these criteria, stores in a 
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range from low to high (20-30%) revenue share on perishable products are selected, to make sure 

that difference in performance can be linked to possible differences in ordering methods. The twelve 

selected stores with the corresponding revenue share can be found in Table 2.  

TABLE 2:  SELECTED STORES  

Category Store  Revenue share 
perishable items  

1 A 20.90% 

1 B 21.80% 

1 C 23.40% 

1 D 24.00% 

2 E 26.90% 

2 F 27.00% 

2 G 27.20% 

2 H 28.10% 

3 I 29.90% 

3 J 30.90% 

3 K 31.70% 

3 L 33.70% 

 

The twelve stores are divided into three groups as well; good performing stores, bad performing 

stores and average performing stores (Table 2, Column 1). From bad performing stores can be 

derived what the aspects are which cause the lower revenue. Solutions can be found to help these 

stores to increase the revenue. Good performing stores have a relatively high revenue share in 

combination with high total revenue for fresh items. From this category can be learned what the best 

practises are for improving the revenue. Those best practises can be shared with the other stores to 

increase the performance.  

3.2 KEY PERFORMANCE INDICATORS  
The reason to start this research was that SPAR wanted to increase the availability of products 

because this is very important to reach the strategic goal. It is not necessary to strive for 100% 

availability for all products because it could have negative consequences for the amount of waste. 

Therefore it has been suggested to focus on increasing the revenue by balancing waste and 

availability. There is expected that waste influences availability and availability influence revenue. 

These relations are translated into the following hypothesis and are tested so that performance 

indicators can be chosen.  

H1: The amount of waste in stores is positively related with the availability of products; 

H2: The revenue of perishable items is positively related with the availability of products;  

Waste means that in the period until a product expires there was more inventory than demand. 

Because there are too many products in relation to the demand it is expected that the availability is 

high in this situation. The result of this reasoning can be seen in hypothesis one. When a lot of 

products are available and most shelves are full there is more potential to sell more products so it is 
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expected that the revenue increases when the availability is high. This reasoning leads to hypothesis 

two. 

As described before, the waste numbers per store can be retrieved from Easyorder. The hypothesises 

are now tested with the registered percentage of waste, the measured percentage of availability and 

the revenue obtained from MIS per store. The scores are obtained by taking the average of the 

percentages of waste and availability and by taking the average revenue of the stores that belong to 

the same category. Each category consists of four stores (Table 2). Because data from four stores has 

been used in every category, no reliable statistical analysis can be done. Therefore only qualitative 

results are obtained from this comparison.  

The first hypothesis states that when the availability is high, the waste is expected to be high too. The 

corresponding waste in a situation of high availability is lowest (Table 3), so there is no reason to 

believe that hypothesis one is true. The second hypothesis states that when the availability is high 

the revenue is also expected to be high. It turns out that in revenue is in fact highest in the category 

where the availability is also high. This can also be seen in Table 3.  

TABLE 3:  SCORE ON WASTE,  AVAILABILITY AND REVENUE PER STORE CATEGORY 

 %waste %availability Revenue 
perishables € 

Category 1 Medium Low Low 

Category 2 High High Medium  

Category 3 Low High High  

 

It can be concluded that availability has an impact on revenue, as expected. A low availability results 

in a lower revenue. In this comparison waste has not the expected relation with availability. So it is 

good to focus on the relation between the availability and the revenue and to try to increase this. 

From the analysis does not appear that waste affects availability buy waste should not be ignored 

because it has bad consequences for the environment and costs a lot for entrepreneurs.  

3.3 ORDER PRINCIPLES  
In this Section the current ordering methods are reviewed. First the procedure of sending orders is 

explained, then the procedure of the interviews is explained and the found order methods are 

summarized. Finally other relevant findings are discussed and the comparison is made between the 

method from theory and the found methods.   

Each order needs to be send to the HQ by means of the OET. The store owners scans several 

products and when the order is finished it is send. The previous order is displayed on the screen of 

the OET when a new order is created, also the order history from a 21 days ago can be seen (Figure 

2). Each store is free to choose a method to base the order quantity on.  
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FIGURE 2:  SCREEN ON OET  WHEN SCANNING A PRODUCT &  WHEN SELECTING THE ORDER HISTORY  

3.3.1  INT ERVI EW  

As described in Chapter 3.1.3 there are twelve stores selected for an interview. The purpose of the 

interview was to find out the process of ordering and to find out where the store owners and clerks 

base their decisions on. An appointment was made of one hour with every entrepreneur. All stores 

were approached by e-mail and they all reacted positively on the request for an interview, except 

one. Therefore, 11 stores are interviewed. The interviews took place in a period of three weeks, the 

first store was visited the 26th of May and the last store on the 15th of July. A structured interview 

was not appropriate in this situation because it does not give freedom to further explore on the 

answers given. Therefore a semi-structured interview is conducted. In a semi-structured interview 

the sequence of the open questions are known and are the same for all interviews. This gives the 

possibility to further elaborate on the answers and to compare the outcomes of the interviews. The 

STAR (situation, task, action, result) method is used to structure the interview. First questions are 

asked about the situation, then about the goals and motivation, followed by questions about the 

actions performed. It is also important to ask about the perceived obstacles. In the end questions are 

asked about the effect of the action and whether the goal is reached or not. The list of questions 

used is shown in Appendix D: Interview script.  

It was also decided to ask questions about other aspects that could affect the performance indicators 

so that a complete picture of causes for a low revenue can be found. In Appendix E: Additional 

obtained information from interviews, Table 9, the variables are described which might influence the 

performance.  

3.3.2  OR DERI NG MET HODS  USED  IN  STOR ES   

Different ordering methods exist for products with a longer expiration date (like cheese, meats and 

dairy products) and for products with a shorter life span (like fruit/vegetables and meat). When the 

life span of a product is longer there is more time to correct the inventory and it is less harmful to 

keep more products on stock. That is why usually these products are ordered with help of the mean 

sales stated on the shelf label in front of the shelf. Either order up to this amount on the shelf label 

or order till the shelf is full are methods used.  

For the other product categories, this method does not give appropriate results because a more 

accurate method is required to predict demand. Otherwise there is either too much waste or too 

little availability.  
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To order meat and fruit/vegetables the following four used methods are found:  

1. Ordering with the order set  

An example of an order set is stated in Appendix F: Order set, Figure 16. In this order set there are 

four boxes per day to fill in; start inventory, ordered amount (which will be received today), waste 

and sold volume. If an order should be placed, the order book can be used to obtain the order 

volume.  

If the current inventory (start inventory + ordered products) is enough to fulfil the demand of the 

coming days until the next delivery an order does not have to be send. When the inventory is not 

sufficient an order should be placed. The order book gives an idea about standard ordering volumes 

because all the historical orders are written in the order book. Often orders are placed by the same 

person three times a week. If someone else is going to order it is tempting to order the same volume 

as what a colleague did last week, this ensures that there is little fluctuation in the ordered 

quantities. Seeing old orders can also have negative effects on the quality of the new order because 

the same as last week is not always the best for this week.  

2. Ordering with help of past demand from the system 

It is possible to obtain a list with the number of sold products per day from Storeworld. This report is 

called the revenue report per article and can be found in Appendix G: Report with the number of 

items sold per day, Figure 17. In several stores this report is downloaded and is used to make a 

forecast for future demand. It is possible to request demand of any historical period. Therefore the 

order can be adapted to the demand of last week or for example to the demand of the last three 

weeks. When a store gets their deliveries for fresh products Tuesday, Thursday and Saturday 

morning, and is going to order on Wednesday morning, in the order a prediction of demand for the 

Wednesday, Thursday and Friday is needed. It should be ensured that after delivery on Thursday 

there is sufficient stock to fulfil demand until a new delivery is received on Saturday.  

If there are still enough products on stock on Wednesday to fulfil the demand until Saturday morning 

no order has to be placed. When the inventory is not sufficient an order has to be placed. In this case 

the order up to level equals the forecast for the three days demand. It is necessary to order in front 

of the shelf if this method is used because the current stock should be counted.  

3. Ordering with help of the mean week demand stated on the shelf cards  

On the shelf label for each product the average demand per week is available. This number can be 

seen in Figure 3 and is indicated with number 3. With help of this number and the current inventory 

level an order can be placed. Up to (half) the week demand can be ordered. The number on the label 

is output of the system and also includes, for example, the number of sales in promotion weeks, this 

may give a biased view on the sales of a product and therefore is a disadvantage of this method. 

Another disadvantage of this method is that the shelf labels are not digital and are replaced on 

average once per quarter. As a result, there is a chance that outdated data is used to predict future 

demand. A good organization is needed to ensure the information on the card is correct.  
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FIGURE 3:  EXAMPLE SHELF LABEL W ITH MEAN DEMAND (INDICATED WITH NUMBER 3) 

4. Ordering on emotions 

When a store owner or clerk bases an order on feelings, emotion, thoughts or experience, the 

ordering method is neither consistent nor structured. Therefore it is expected that this method is not 

working best. It is also difficult to understand the process of placing an order in this way because 

often the person who orders does not even know what and why he or she is doing it.  

3.3.3  OT HER  FIN DINGS  

In every store also a decision is made to order safety stock or not, and if they do how much safety 

stock needs to be ordered. When a demand prediction is made the amounts to order should ideally 

be completed with a certain amount of safety stock because there is always an uncertainty in the 

prediction. Some stores order a fixed percentage of safety stock and some adapt this percentage to 

the type of product. Except for the choice of a method to predict future demand, there should also 

be made a choice for the amount of safety stock to order.  

In one store is also found that out of stock data is used to make the order even better. In situations in 

which the shelf was empty, nothing  can be sold, so the historical sales data is not always the 

historical demand. The prediction for future demand can be increased for products which were OOS 

recently, so the actual demand of products can be determined.  

Furthermore, as discussed in Chapter 3.3.1, other topics are discussed in the interviews. The scores 

per store for the various variables can be found in Appendix H: Score on extra variables per store, 

Table 10 & Table 11.  

3.3.4  OR DERI NG MET HOD IN  INVEN TOR Y  THEO RY   

The inventory model which in this situation approaches reality best is the SMWL tool as described in 

the literature review. In this section, the method used in the tool to predict future demand is 

explained and compared to the methods used in stores. The differences in methods may provide 

more insight into the possibilities for improvement. First the method of the SMWL tool is explained 

and thereafter the methods are compared.  

The SMWL tool uses the (𝑅, 𝑠, 𝑛𝑄) policy with a perishability extension to predict how much 

inventory is needed. This method is called EWA as introduced in Chapter 2.3. The (𝑅, 𝑠, 𝑛𝑄) method 

is a periodic review policy, so every period the inventory is reviewed.  The inventory is, in the case of 

SPAR, reviewed before an order is placed. The time between two ordering moments is called the 

review period and is denoted by 𝑅. 𝑠 is called the reorder level which can be defined as the 

prediction of the needed demand for the period until the next delivery. When the inventory is 
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reviewed, just before ordering, there is checked whether the inventory is below 𝑠. If the inventory is 

lower than 𝑠, an order should be placed. It is only possible to order a fixed amount of products 

because products are delivered in case packs. The number of products in a case pack is denoted by 

𝑄. A store can therefore only order 𝑄 or a multiple of 𝑄. The number of case packs ordered is 

indicated by 𝑛. The model keep up the stock and adjust inventory when orders are received or when 

there was waste. Furthermore if this model would be used for SPAR, the Inventory on hand (IOH) and 

the Inventory position (IP) are the same because the previous order is always received before the 

next order should be placed (𝐿 ≤ 𝑅). If a store cannot meet demand, it is possible to work with 

backorders. Another option is that the demand is lost. The latter option reflects the situation of SPAR 

because customers do not place an order if a shelf is empty. Different demand distribution can be 

used to approximate the future demand. In the case of SPAR the demand can best be approximated 

by a Poisson distribution because the amount of safety stock is a percentage of the expected 

demand. When a percentage safety stock is used the relation between the mean and the variance is 

fixed, which is also the case with a Poisson distribution.  

When this method is translated into activities which should be performed in stores, the person who 

is going to order should review the inventory every 𝑅 period just before ordering. In the current 

method this is done as well. An order should be placed when the counted inventory is lower than 𝑠. 

In the model, 𝑠 is based on the mean and variance of sales during the lead time plus review period. In 

the current methods where the historical sales data from the system or the average week demand 

stated on the shelf label is used, the reorder level is also based on the historical sales data. When 

demand is predicted by gut feelings or by using the order book, historical data is not used. When 

ordering with the order book, the order is often adjusted to the last order. In the SMWL tool the 

variance is used to correct the prediction of future demand for fluctuations, so in the prediction of 

future demand safety stock is already added. In stores this variance is not calculated. Sometimes 

safety stock is included in the order and sometimes it is not. When a store includes safety stock the 

amount is mostly based on a gut feeling. The different ways of dealing with safety stock cause 

different reorder levels for all methods. In the SMWL tool 𝑛𝑄 is always ordered, which does not 

differ in reality.  

An additional option in the SMWL tool is that the age of perishable products is taken into account. 

You can see over time whether a product is expiring and consequently adjust the inventory. In 

practise it occurs that products are sometimes marked down two days before expiring. When these 

products are discounted before an order is placed, there is updated information of the inventory. 

When a store marks down products after ordering or one day before they expire, it is possible that 

entrepreneurs did not adjust the current inventory level. The similarities are summarized in Table 4 

and are denoted with 𝑥.  

TABLE 4:  SIMILARITIES CURRENT ORDERING METHODS AND SMWL  TOOL 

EWA Order book Past demand 
system 

Past demand shelf card  Feeling  

𝑅 𝑥 𝑥 𝑥 𝑥 
𝑠  ~ ~  

𝑛𝑄 𝑥 𝑥 𝑥 𝑥 
Perishability ? ?  ? ? 
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After the completion of the comparison, it can be concluded that all stores have a good overview of 

the inventory and that they always order 𝑛𝑄. It is unknown at what time stores mark down the 

expiring products, so it is hard to say whether the inventory is adjusted on time for expiring products.  

The biggest difference can be found in the determination of the height of the reorder level 𝑠. The 

methods ordering with the order book and ordering on the basis of gut feelings have completely 

different ways to define the reorder level. The other two methods use average past demand for 

predicting the needed inventory, but are not completely accurate because not all stores include the 

variance of the past demand. Therefore both methods are partly the same as the model, this is in the 

Table 4 indicated with ~. When using the shelf label to order, there is a risk that outdated data is 

used because the shelf labels are not replaced.  

To complete this analysis it has to be noted that in the (𝑅, 𝑠, 𝑛𝑄) method two important assumptions 

are made. It is assumed that customers always buy the first product on the shelf (FIFO) and that 

there exists no week pattern. The first assumption makes it possible for entrepreneurs to make 

better forecasts of future demand than the tool does. This because entrepreneurs can check whether 

the customer actually bought products in FIFO order and if this is not true they still have a realistic 

picture of the inventory while the model in that case assumes wrong inventory characteristics. The 

week pattern in SPAR stores is negligible so it is not expected that entrepreneurs can make a 

difference when they take the little fluctuating week pattern into account.  
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4. DIAGNOSIS  
Literature revealed that the method of ordering can help to balance waste and availability and 

therefore can have a positive influence on revenue. Especially a structured way of ordering has a 

positive influence on performance. In the literature review attention has been paid to the influence 

of human behaviour on manual ordering.  

Through interviews, current methods of ordering were revealed. Those methods are described in 

Chapter 3.3.2 Four different methods have been found. The fact that there are several ways of 

ordering indicates a non-standardized ordering process. Even when within a store a standardized 

method exists, the demand forecasting is not always done consistently. The method for which the 

prediction is based on feelings and experiences is a good example of an inconsistent method. 

Entrepreneurs often base the safety stock on feeling rather than on facts or data, so it differs a lot.  

The reason that there are several ordering methods may be because the HQ enables stores to use 

several tools to order. For example: the order book, information on the shelf label or reports in 

Storeworld. Besides that, in several places barcodes can be found which make it possible to order at 

multiple places.  

Besides that it is possible to order in multiple ways, orders are influenced by the person who places 

these orders. Displaying the previous order on the OET causes people to adapt the order to the 

displayed amount, which is called anchoring. It even is possible to obtain orders from a month ago. If 

the order is always adjusted to be closer to the previous order, the method is kind of a constant 

order policy. In lost sales inventory models with large lead times a constant order policy performs 

nearly optimal (Goldberg, Katz-Rogozhnikov, Lu, Sharma, & Squillante, 2014). The lead time in SPAR 

stores is one day so the consequences of a constant order policy are therefore not conductive for the 

performance of the stores in this situation. Another trigger for anchoring is the mean demand per 

week on the shelf label. If ordering is done in front of a shelf, the person who orders is seduced to 

order the difference of the average demand for the coming period and the inventory instead of the 

difference between the expected demand and the inventory. Particularly when the information on 

the shelf label is outdated the quality of the order can be low.  

In the current situation, the problem of SPAR is mainly caused by unstructured and inconsistent 

methods of ordering together with anchoring. Mean anchoring and anchoring to the past order are 

accidently triggered. The ordering process has not been changed for a while and therefore it is 

expected that the performance remains the same when the stores continue to order as they do now. 

Although, there is a chance that more customers are not coming back to the store as the availability 

remains low. It is therefore best to improve the current order methods so that the revenue is 

stimulated. In the next Chapter the research question is formulated which can help to achieve this 

goal.  

 

  



31 
 

5. RESEARCH ASSIGNMENT  
After the problem is introduced and the current situation is analysed, the project can be structured 

by introducing the research question (RQ). The research question for design is stated and some sub 

research questions are described to help answering the RQ.  

Literature shows that ordering principles and decisions can restore the balance between waste and 

availability, which can positively influence the revenue. The existing ordering methods show that 

there is no established method for ordering and that human behavior affects the quality of the order. 

To find a solution to solve the problems the following RQ is formulated: 

What ordering principles & decisions in SPAR stores balance waste and availability best so that 

store performance is improved? 

In Chapter 3.2 it is suggested to use revenue as performance indicator. Revenue is important to the 

stores and the HQ and can be stimulated by increasing the availability. It is important that waste and 

availability are balanced to ensure a stable result. To guide the project and deliver a complete answer 

to the research question four sub questions are formulated: 

1. What effects do the current order methods have on performance?  

2. What order method can SPAR use best to increase performance?    

3. What could be the best possible result for SPAR according to the SMWL tool?  
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6. OPPORTUNITIES FOR IMPROVEMENT  
In this Section is examined which of the methods found in the interviews has the highest potential 

for improvement. First the performance of the four methods is reviewed in terms of revenue. Second 

per store the performance on waste and availability is provided and the best practise is defined. Also 

the additional information gathered in the interviews is evaluated to see if there are other variables 

that can contribute to increase revenue. After this is done, a suggestion is given for the method with 

the highest improvement opportunity.  

6.1 RELATION CURRENT ORDERING METHODS AND PERFORMANCE  
In Figure 4 the relation between the turnover of the various ordering methods is given. This analysis 

is based on the findings from only 11 interviews. The results can therefore not be analysed 

quantitatively. However, Figure 4 gives an idea of the performance per method.  

 

FIGURE 4:  REVENUE PER METHOD  

When the prediction for future demand is based on past demand from the shelf label or if a 

prediction is made by using just the gut feeling of the person ordering, the lowest revenue is 

achieved. When using the order book the performance is partially increased and when the prediction 

is based on historical data the performance is best. 

To get a more detailed view on the relation between the used method and the performance, data of 

the separate stores on waste and availability is collected and reviewed. It is expected that the stores 

that base their order on historical sales data are performing better with regard to waste and 

availability.  

6.2 EVALUATION PERFORMANC E STORES  
By analysing the stores separately the expectation of the best method found in the previous section 

can be tested. First is explained how the performance on waste and availability is found per store and 

then the results are described and checked for reliability.  
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The scope describes that the focus is only on perishable products. Products are perishable when they 

have an expiration date below 30 days. In this project only products are selected with UAP category 

A too. SPAR has products in the category A to E and in descending order the products become less 

common. UAP category A products are used in all SPAR stores, so it is decided to only include those 

products in the analysis. After this check 356 products remain and after a check on completeness 305 

products are left to analyse. One year sales and waste data is collected for those products. The total 

number of products thrown away is divided by the number of products sold. This resulted in a 

percentage waste.  

The OOS rate can be found by counting the number of empty shelves and divide this by the total 

number of shelves. The availability rate is one minus the OOS rate. The shelves are counted twice, in 

2012 and 2015. The two measurements resulted in an average availability rate. The relation between 

waste and availability per store can be found in Figure 5. The graph shows that there is a big 

difference in the performance of the various stores. 

 

FIGURE 5:  PERFORMANCE ON WASTE AND AVAILABILITY PER SELECTED STORE 

It is also important to check the reliability of the outcome. To start, there are only two measurement 

available from which the OOS rate is derived. Therefore this percentage is not reliable. If only one 

measurement is done, this can be seen as the lower bound. The lowest recorded availability rate can 

therefore be seen as the lower bound in Figure 6. The highest measure is indicated by the triangle 

and there is assumed that the upper bound is the highest measure added with the difference 

between the two measures. 

There are no stores that can reach the 100 percent availability, which is also rare in practise. Some 

stores have scored almost the same in the two measures, therefore the range of those stores are 

smaller. For some other stores, the range is very wide and therefore it is not possible to predict the 

actual percentage availability without performing additional measurements.  
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FIGURE 6:  RANGE AVAILABILITY PER  STORE 

Furthermore, the quality of the recorded waste cannot be guaranteed as well. Waste data of a year is 

collected, which is enough to get valuable results from but stores have to register the waste 

themselves. By carrying out a simulation for some products, it can be monitored whether all of the 

waste was registered. In the simulation a safety stock of 0 is used. This reflects the lower bound of 

waste. The registered waste should therefore be higher than this amount.  

The simulations can best be performed per product. Therefore eight representative products were 

selected. It is already explained why only UAP category A products are relevant. The fresh case cover 

(FCC) is calculated for the remaining 305 UAP category A products. The FCC is output of the SMWL 

tool of Broekmeulen & van Donselaar (2015) and provides information on the probability of waste 

per product. A simple formula can be used to get a value for the FCC (Equation 3). In words the FCC is 

the case pack size (𝑄) divided by the average demand (µ) during SL (𝑚).  

𝐹𝐶𝐶 =
𝑄

𝑚µ
 

EQUATION 3:  FRESH CASE COVER  

If the FCC is greater than 1 it is not possible to sell the volume of a case pack in the SL. This means 

that there is always waste for this product. If the FCC is in between 0.7 and 1, then there is still a 

great risk of waste for this product after the SL due to variability in demand. In both situations, the 

percentage waste cannot be decreased by improving store operations because stores cannot affect 

the case pack size or the SL of a product. If the FCC is in between 0.3 and 0.7 there is a high 

probability that all products from the case pack can be sold in the SL. If the FCC is in between those 

boundaries and still waste occurs, stores can improve their performance on waste by improving store 

operations. If the FCC is smaller than 0.3, normally there is never a problem in respect to waste, 

which means that no waste occurs at all. The FCC has been calculated for all 305 items and the 

number of products in the different classes are stated in Table 5. For the simulation it is best to 

choose products from the second category because the amount of waste for these products can be 
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reduced when activities in stores, such as ordering, are properly performed. There are 168 products 

left, from which eight were chosen.  

TABLE 5:FCC  OUTPUT PER CATEGORY  

Criteria Number products 

FCC < 0.3 89 

0.3 < FCC < 0.7 168 

FCC > 0.7 48 
 

The eight products were chosen from different product groups, with different demand volumes and 

different shelve lives in order to have a representative selection. The selected products can be found 

in Table 6. No items were selected from the Fruit/Veg group because not all expiration dates could 

be requested from the supplier. Because the data was not complete, this group is left out of 

consideration.  

TABLE 6:  SELECTED PRODUCTS  

Art.nr. Description Department FCC 

8890102 RUNDVLSSLAATJE Meats 0.33 

5620465 RODE KOOL MET HACHEE Meats 0.33 

1041592 FILET AM NATUREL Meats 0.33 

8115605 KIP-SATE SALADE Meats 0.33 

5307511 DUBBELVLA CHOCOLADE/VANILLE Dairy products 0.59 

5853168 AARDBEIVLA Dairy products 0.70 

5287081 HALFVOLLE MELK Dairy products 0.41 

5324513 KWARK  AARDBEI Dairy products 0.61 

 

The amount of waste has been found by performing a simulation. The reality is imitated by using the 

historical volumes bought from the DC and the historical volumes sold to the customers. It is 

assumed that the start inventory was 0.5 times the mean week demand. The number of products 

waste found in the simulation and from scanning are both divided by the number of sold products 

per year per store. The relation between the simulated and the registered waste can be found in 

Figure 7.  

In this figure a problem can be seen in recording the waste because the simulated waste is 

theoretically the lower bound. it is not possible that the registered waste is less than the lower 

bound.  
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FIGURE 7:  DIFFERENCE BETWEEN SIMULATED AND REGISTER ED WASTE 

There are several possibilities that could explain the difference in registered waste and simulated 

waste. It is possible that store owners or clerks have thrown away products without scanning them 

but it is also possible that items are stolen or used by staff without registering the use. Those missing 

products are called shrink. The official definition explains that shrink is the difference between the 

recorded value of stock in the inventory system and the real inventory (Kohne & Pekeur, 2014).  

By visualizing the incoming (sold products from the DC) and outgoing (sold product to the customer 

and waste) products the amount of shrinkage can be detected. In the case of Spar a difference in the 

incoming and outgoing product flow exists. For six out of eight selected products, there are more 

purchased than sold plus discarded products. The average percentage shrink is determined from this 

analysis but this cannot explain the difference between the recorded and simulated loss because the 

percentage shrink is less than the difference between the registered and simulated volumes 

reviewed in Figure 7. It seems therefore that there are more troubles, such as with registering the 

purchased and sales volumes.   

It is decided to establish a possible range for waste too. The lower bound is chosen to be the 

registered waste, the triangle indicated the simulated waste (the theoretical lower bound) and the 

upper bound is chosen to be the difference between the simulated and registered waste added to 

the simulated waste. the confidence intervals can be seen in Figure 8.  
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FIGURE 8:  RANGE WASTE PER STORE  

It is noteworthy that store I is both the best performing store on waste and availability and has a very 

tight range twice. The balance between waste and availability is therefore optimal in this store. 

However, this store has an advantage in comparison with the other stores. Store I namely has on 

extra delivery per week. This makes the prediction for future demand easier and thus it is also easier 

obtain more revenue.   

Because store I performs much better than the other stores, it is expected that also the ordering 

method influenced the performance in a positive way. Store I uses historical sales data of the past 

two weeks to predict future demand, which corresponds to the best designated method as Figure 4 

shows. Furthermore this store counts at least one time per day the empty shelves. This OOS 

information can be used to fine-tune the order up to level. Furthermore in this store categorization is 

used. A higher safety stock is ordered for fast-moving products than for slow-movers. Last, this store 

marks down all products two days in advance, so there is a complete picture of the current stock 

before ordering.  

The method of store I should be tested because the situation of this store is not fully comparable 

with the other stores. If it appears that the increased revenue is not only caused by an extra delivery, 

this method can be used as an example for the other stores.  

6.3 RESULTS CORRELATION ANALYSIS  
In the interviews more topics are discussed that could affect the waste and availability. These finding 

are discussed next and may be able to generate more ideas for an optimal order method. Eleven 

stores are visited so only 11 data points exists for each variable (Appendix H: Score on extra variables 

per store, Table 10 & Table 11). Eleven data points is not enough to perform a reliable regression 

analysis because the R-square, which is normally used to evaluate the performance of the model, 

fluctuates a lot when the sample size is small. This makes it difficult to draw valid conclusions from. 

Therefore it is decided to perform a correlation analysis. The significant correlations are shown in 

Table 7. In this analysis waste and availability have no significant relation with revenue (Appendix I: 

Correlations waste & availability on revenue, Table 12).  
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TABLE 7:  OUTPUT STATISTICAL PACKAGE FOR THE SOCIAL SCIENCES (SPSS),  CORRELATION ANALYSIS  

Sig. (2-tailed) Waste Revenue OOS 

Focus 0.014 0.917 0.576 

Knowledge_about_performance 0.438 0.394 0.019 

Number_receiving_days 0.086 0.001 0.265 

Charity 0.711 0.671 0.002 

Categorization_product 0.086 0.001 0.265 

 

Both the number of receiving days as categorization have significant results with revenue (Table 7). 

As discussed before store I is the only store with an extra delivery but this store is also the only one 

which use the concept of categorization. Unfortunately it is not possible for any other store to get an 

additional delivery, on the other hand it is possible for each store to introduce categorization.  

For some products it is very important that they are always available to customers, for other 

products there are many substitutes and it is therefore less important to strive for a high service 

level. Categorization ensures that a distinction can be made between these different products. 

Products can be divided into three categories as described in the article of Teunter, Babai & Syntetos 

(2009). First, there is suggested to arranged the products in order from high to low sales volumes. 

The upper 20% are labelled A, the middle 30% are labelled B and the last 50% will be labelled C. For 

each category a different percentage safety stock is used in order to achieve the goals per category. 

However, the classification of products can also be based on other criteria like the FCC introduced in 

the previous section. As explained, for products with a FCC below 0.3 it is easy to ensure full 

availability and for products with a FCC above 0.7 it is almost impossible. Therefore, it can be chosen 

to provide products with a FCC below 0.3 with label A, products with a FCC above 0.7 with label C 

and the others with label B.  

The products with a higher demand also tend to have a low FCC. Therefore, for many products it 

does not matter whether the classification was made based on FCC or sold volume. If products have 

a large case pack or a short shelf life it is more likely to end up in another (lower) category. The result 

may be that less safety stock is ordered for good selling products, which causes a decreasing 

availability rate. These products may be valuable to the customer and therefore there exists a risk 

that a store will lose customers. Furthermore, it is already possible to request a standard report from 

Storeworld where all products sold are ranked in order of sales volume. Therefore, it is 

recommended to divide products into category based on sales volumes as suggested in the article of 

Teunter et al. (2009).  

Besides the effect of the number of delivery days and categorization on revenue, focusing on 

availability has a significant effect on waste. This is easily explained because a larger focus on 

availability leads to more products being ordered to ensure full shelves. Consequently there is a 

bigger chance products are left over.  There are also two variables that have a significant effect with 

OOS. When stores actively monitor the performance it results in fewer empty shelves, probably 

because the stores realize what OOS means and what the consequences are of having empty shelves. 

Also giving food to charity has a significant negative effect on the number of empty shelves. 

Sometimes entrepreneurs give away products as they are almost expired or sell those products for a 

very low price to customers who do not have much to spend.  Those entrepreneurs are likely socially 
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concerned and therefore focussed on not wasting food. They may buy unconsciously less products 

because they do not want to throw anything away.  

The main lessons learned from the correlation analysis are that it is important to understand the 

performance of the store in order to actively reduce the number of empty shelves and that it is 

important to realize that focussing on availability has an effect on the percentage of waste in the 

store.  Furthermore categorization is assumed to be a good concept to increase revenue. 

6.4 SUGGESTIONS TO REDESI GN THE CURRENT ORDERING METHODS  
After this analysis, the answers can be given to sub-questions one and two. The first question was 

about the effect of different ordering methods on the performance of stores. It can be seen in Figure 

4 that using a different method of ordering will affect the revenue. The most promising way to 

predict future demand is to base it on historical sales data. This result is supported by the 

performance of store I, which uses this method as well. This store scores below the norm for waste 

and has an desirable availability rate. It should be mentioned that this stores gets one extra delivery 

per week which can partly explain the good performance. With all knowledge obtained it can be 

concluded that the most promising way of ordering is similar to the method of this store. The best 

method for ordering (sub-question two) is therefore:  

1. Divide products into three categories and decide the percentage safety stock for each 

category once per season;  

2. Retrieve sales data from the system from the previous two weeks every week; 

3. Register the barcodes of all empty shelves once per day; 

4. Mark down the products that are going to expire in the coming two days; 

5. Calculate the expected demand for the review period plus lead time 

take the mean demand over the past two week + safety stock + if needed products to correct 

for OOS’ or expiring products 
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7. EVALUATION  
In this Chapter it is tested whether the suggested way of ordering gives the best results. A simulation 

is conducted to see what the number of OOS and the amount of waste is in each method. In the 

simulation all the found methods are tested and results are obtained. First, the simulation 

environment is described and, second the results are discussed.   

7.1 SIMULATION ENVIRONMEN T  
The purpose of this simulation is to determine the amount of waste and the number of OOS per 

product for the different ordering methods. The results are compared and the best method is 

recommended for implementation.  

There is used a sample path simulation, which means that existing historical sales data is used. It is 

also possible to simulate the sales data. The sales data in the sample path simulation is more reliable 

because the uncertainty in the forecast do not have to be taken into account. The initial assumed 

stock is one week average demand with a shelf life of one week. The inventory is updated by adding 

the purchases and subtracting the sales. The expiration dates of the incoming products are recorded 

so that the future waste is known. Sales data from a random store with the same characteristics as 

the selected stores is used (SPAR format, at least 304 days per year open, revenue per week above 

€25,000 and two OOS measurements). Furthermore, a warm-up period is used to correct for the 

assumed start inventory. The start date of the simulation is therefore 1-10-2014 and the end date 31-

12-2015. Since it is assumed that no promotions take place, the sales data in the historical promotion 

weeks is replaced by the average number of products sold in normal weeks per day. The selected 

store orders perishable items on Tuesday, Thursday and Saturday and therefore receives them on 

Monday, Wednesday and Friday.  

It is expected that the method used in store I works best. To test this all found methods are 

simulated and the results are compared. The tested situations are explained below.  

1) Order with the order set 

An example of the order set is stated in Appendix F: Order set, Figure 16. Whilst ordering with the 

order set, data of last week is necessary for completing the order set for this week. Therefore the 

quantities ordered in the first week are used as the starting situation for the simulation. If the stock 

on Tuesday is higher than the cumulative demand of last week Tuesday, Wednesday and Thursday no 

order should be placed. When the inventory is lower than the last week sales an order should be 

placed. The order size can only be (a multiple of) the case pack size and therefore it is calculated how 

many products are needed to fulfil the expected demand and the order size is rounded up to (a 

multiple of) the case pack size.  

2) Order with help of the mean week demand on the shelf label 

a) Complement the shelf until it can cover 0.5 times the mean week demand 

b) Complement the shelf until it can cover the mean week demand 

The HQ  advised to replace the shelf labels at least once per quartile. This means that the same data 

is used for three months. As preparation for the simulation first the demand is calculated per week 

for each quartile. The mean demand from 1-1-2015 till 1-4-2015 is calculated by taking the average 
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of sales in the three months before (1-10-2014 – 31-12-2014). For each quartile the average is 

calculated in the same way. The sales peaks in promotion weeks are included in the calculation of the 

average week demand because this is what happened in reality. If the inventory on Tuesday is more 

than the (half) week demand no action is taken. If the inventory is below half the week demand then 

an order must be placed until the (half) week demand is reached.  

3) Order with help of the mean day demand from the system  

a) For the past two weeks 

b) For the past four weeks 

c) For the past six weeks 

The expected daily demand is calculated by taking the moving average of two, four or six weeks. If a 

moving average of six weeks is used, the simulation can start at 17-11-2014 because the first six 

weeks are required to calculate the expected demand. Quantities ordered in the first six weeks are 

therefore fixed. If the moving average is used, the expected average demand can be a fraction, 

therefore when necessary those fractions are rounded up.  

4) Order with help of the mean day demand form the system including adjustments due to future 

waste and out of stocks  

a) For the past two weeks 

b) For the past four weeks 

c) For the past six weeks  

If the expirations dates are checked before ordering, the age of the inventory can be incorporated in 

the new order. Just before ordering it is checked how many products will expire in the coming two 

days. The number of products which satisfy this condition can be subtracted from the current 

inventory and therefore the inventory position decreases. To correct for future waste more is 

ordered. Another added feature in this simulation is the correction for OOS. If the shelf was empty 

last week, the demand forecast is increased with half the day demand because it is not known at 

what time the last product was sold. An uniform distribution can be used to approximate the number 

of lost sales.  

5) Current situation  

The performance of the selected store for the simulation has been measured too. These results are 

used as a base scenario. In this simulation the original sales and ordered quantities are used.  

Besides the purpose to find OOS and waste numbers for different ordering principles, it is possible to 

test whether categorization provides better results. For every order method different safety stock 

strategies are tested. Only in the method in which the prediction is based on the average week 

demand on the shelf label no categorization is applied because it would cause too much safety stock. 

If the week demand is ordered, there is already created safety stock because it is possible to order 

three times a week.  

To test if categorization provides better results, it is checked whether a stable or variable percentage 

safety stock yields better results. To test if categorization will cause better performances in terms of 

waste and availability, first product categories have to be made. In Chapter 6.3 the method of 
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classifying products into categories is explained. Category A contains products with the highest 

turnover and C with the lowest. In Table 8, Column 3 the category of the selected products is given.  

TABLE 8:  PRODUCT CATEGORY OF T HE SELECTED PRODUCTS  

Art.nr. Description Category 

1041592 FILET AM NATUREL A 

5307511 DUBBELVLA CHOCOLADE/VANILLE A 

5287081 HALFVOLLE MELK A 

8890102 RUNDVLSSLAATJE B 

8115605 KIP-SATE SALADE B 

5620465 RODE KOOL MET HACHEE C 

5853168 AARDBEIVLA C 

5324513 KWARK  AARDBEI C 

 

A safety stock of 20 ,40, 60, 80 and 100% is added to the forecast for demand. 100% is assumed to be 

the maximum safety stock because the shelf space and the space in the backroom are limited in 

SPAR stores. Due to categorization it is possible that products in different categories have been given 

a different percentage safety stock, in the situation without categorization all products have the 

same percentage safety stock.  

For products in the A category it is, as discussed, more harmful to be OOS and it is not necessary to 

throw away products from the C category. Therefore the assumption is made that it is twice as bad 

to have empty shelves in category A than in the other categories and it is twice as bad to have waste 

in category C than in the other categories. This is done to prevent that conclusions are drawn which 

are not incorporating the characteristics of the different categories.   

The results of the simulation are described in the next Section.  

7.2 SIMULATION RESULTS  
First, the results of the four methods are discussed. In this situation all products got the same 

percentage safety stock and the percentage with the best result in terms of the amount of waste and 

availability is chosen. This percentage of safety stock is not necessarily the same for every method.  

The results of the different methods (1-4) are compared with the base situation (5). The assumed 

weighting of OOS and waste for the various categories is included in the results. The total 

improvement opportunity can be found in Figure 9.  

As Figure 9 shows, ordering with the order book is the method with the lowest improvement 

opportunity. However, the improvement opportunity is still 20%. The situation where the prediction 

is based on two weeks historical data provides additional improvement opportunity of 20% and if 

there is ordered from the shelf labels another 30% can be improved. The best results are obtained 

when using four weeks and successively six weeks historical data. It seems that it helps to use more 

weeks historical sales data to predict the future demand because the order set is using just one week 

historical demand data while the best method is using six weeks.  
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FIGURE 9:  TOTAL IMPROVEMENT OPPORTUNITY FOR THE DIFFERENT ORDER METHODS 

Furthermore this analysis shows that taking expiration dates and empty shelves into account do not 

provide much improvement compared to the method which uses only historical demand from the 

system. An explanation for this may be that the case pack already includes a safety stock and 

therefore it does not have much effect to do extra effort to correct for waste and OOS.   

Because all methods score better than the base result this outcome is again an indication that using a 

consistent method already improves the balance between waste and availability.  

Furthermore, a test is also performed in which it was possible to use different percentages of safety 

stock per category. Again, the outcome with the best total performance per method is chosen. This 

means that the percentage per category is selected for which the sum of the number of OOS and the 

amount of waste was lowest. The result without categorization and this outcome (with 

categorization) can be found in Figure 10.  

Using different percentages of safety stock for each category can increase the performance even 

more. The improvement possibility is for every method around 5% except for the best method. This 

method already performs very well, therefore the improvement opportunity might be somewhat 

lower.   

 

0%

10%

20%

30%

40%

50%

60%

70%

1 4a 3a 2b 2a 3b 4b 4c 3c

P
o

te
n

ti
al

 im
p

ro
ve

m
e

n
t 

%
 

Method 

Improvement opportunity order 
methods  

Total



44 
 

 

FIGURE 10:  IMPROVEMENT OPPORTUNITY WHEN ALLOWING FOR  DIFFERENT PERCENTAGES OF SAFETY STOCK PER PRODUCT 

CATEGORY 

The simulation provides insight into the performance of various ordering methods. Also this analysis 

shows that basing the forecast for future demand on historical data works best.  The prediction can 

be based on several weeks past demand. The simulation shows that it is best to use the longest 

possible window to base the prediction on, the best practise of SPAR in contrast uses only two weeks 

data. Furthermore, the simulation shows that taking into account the dates on stock and out of 

stocks will not deliver the desired result, probably because the case pack size already ensures safety 

stock. No additional adjustments based on OOS or waste are necessary. The performance without 

these adjustments is approximately equal. The introduction of categorization on the other hand, 

results in a 5% improvement in results.  

Therefore the proposed best method for SPAR is:  

1. Divide products into three categories and decide the percentage safety stock for each 

category once per season;  

2. Retrieve sales data from the system from the previous six weeks every week; 

3. Calculate the expected demand for the review period plus lead time 

take the mean demand over the past two week + safety stock  
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8. THEORETICAL OPTIMAL PERFORMANCE  
The current situation of SPAR can be improved by implementing the method described in Chapter 

7.2. This is probably not the optimal situation. This Chapter attempts to approach the optimum 

situation for SPAR. The SMWL tool can probably approach the optimal situation. Therefore first the 

results of the tool for SPAR are evaluated. Second the distance between the current performance of 

the stores and the results of the tool is displayed so it can be seen what the improvement potential 

is.  

With the evaluation of the SMWL tool it can be examined whether the theory can contribute to 

achieving the optimal performance. The tool can provide two types of output. First, per reorder level 

the associated costs and percentage availability can be found. This is illustrated in a graph called cost 

trade off. The included cost parameters are the costs for lost sales and the order costs. Also the 

amount of substitution and the margin are taken into account. The other output option is the EF. The 

EF shows the best practise for SPAR in terms of waste and availability. Both graphs require also the 

following input parameters: the lead time, the review period, the average daily demand, the case 

pack size and the SL per product. The lead time for all SPAR stores is two days and the review period 

is one day. It is assumed that the average demand per day per product is equal to the sold volumes 

per day per product. This assumption is made because the amount of lost sales is not known. POS 

data can be retrieved for every store as described in Chapter 3.1. To find the mean demand per day, 

a year demand data is collected. Subsequently the sum of all days is divided by the number of days 

that the store was open. Furthermore the case pack size of each product is of a standard size and the 

SL is calculated as described in Chapter 3.1.  

For this analysis the EF is used as preferred output from the tool because it is not clear whether the 

costs included in the cost trade-off graph are complete. It is for example possible that there are costs 

because people substitute to other products or that extra customers are lost due to negative 

marketing. Also, it is difficult to value lost customers.  

The EF for SPAR in total is stated in Figure 11. The graph also shows other situations. The EF can be 

lowered if the review period falls to one day (𝑅 = 1), if the case pack size will be reduced to one 

(Unpack) or if the SL is increased with one day (𝑆𝐿 + 1).  In these situations higher performance can 

be achieved. When all these changes are implemented, the best performance is achieved. The 

implementation of the new situation does not influence the store processes and therefore it falls 

outside the scope.  
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FIGURE 11:  EFFICIENT FRONTIER SPAR 

However, the  EF  is not yet fully applicable for the situation of SPAR. Therefore the tool is analysed 

for the situation of SPAR and adjusted if necessary. To start, an assumption of the tool is that the 

availability is measured just before a new order arrives, but in practice the number of empty shelves 

is measured at a random point in the review period. This random moment in time within the interval 

𝑅 can be approached by an uniform distribution. This means that the chance the shelf is reviewed 

will become  
1

2
𝑅. Because 𝑅 = 2 in the tool it is more appropriate to use 

1

2
∙ 2 = 1 = 𝑅 as input 

parameter. The changed outcomes might shift the EF down.  

In the SMWL tool the fill rate (P2) is used as measure for the availability while the literature review 

explains that the ready rate (P3) is more convenient to use. If the ready rate is now used to obtain 

the percentage of availability, the EF can shift slightly.  

It is also possible to assume a maximum sales amount. This makes sense for SPAR because the shelve 

space and the space in the backroom are limited. This method provides a short tail of the 

distribution. Still the same variance exists but the tail of the distribution is shorter, so the shape of 

the distribution can slightly change. The EF is therefore expected to change.  

In the tool now the P3 instead of the P2 service level is used and the review period is adjusted to 

one. Because P3 is an aggregate service level, one product group is chosen to create a new EF for. 

Four types of packaged lettuce were selected for the evaluation. For different service levels the 

corresponding waste is calculated by solving the LP-problem stated in Appendix J: LP-problem to 

create EF with P3 service level. The newly found EF can be seen in Figure 12.  
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FIGURE 12:  EFFICIENT FRONTIER WITH ADAPTED OUTPUT  

By these adjustments to better match the EF to the current situation of SPAR the result is 

deteriorated. It seems that all the stores would already order much better than optimal. This seems 

to be wrong. Therefore, it is difficult to give an answer on the third sub research question and there 

can be concluded that more research is needed to obtain the best possible performance for SPAR. 

Therefore, at this time only improvement opportunities can be given to SPAR and it cannot be said 

what the optimal situation would be.  
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9. IMPLEMENTATION  
The recommendation for SPAR stores includes a new ordering method based on historical demand. It 

is important that the HQ of SPAR provides an easy way to retrieve and use historical demand data for 

ordering.  

The required data is already available and can be accessed via Storeworld. A report with the mean 

demand per day can be found in Appendix G: Report with the number of items sold per day, Figure 

17. Currently it is only possible to retrieve the cumulative demand over a certain period of time. 

When a store wants to know what the average demand was on a certain weekday over a period of 6 

weeks, they have to divide the cumulative demand by 6 to get the actual average demand for that 

weekday during the selected period. This has to be calculated manually. It is also possible to request 

a report where the average demand per week is displayed over a certain period. In this report it is 

not possible to retrieve the demand per day. An example of this report can be found in Appendix K: 

Report with the number of items sold per week, Figure 18.  

To predict demand accurately it is recommended to use sales data per product per day, which is not 

possible yet. Furthermore, it is not user and environmental-friendly to print the reports every week. 

Using the paper reports while ordering can provide an inefficient process because the products are 

not in the same order as the UAP.  

Those inefficiencies can be solved by providing a report which contains the average sold volume per 

product per day over a certain period. It would be optimal when the products are ranked in the same 

sequence as in the UAP. When an optimal report may be requested, the problem of printing this 

report every week still persists. Therefore a better option is to integrate the report with the existing 

OET. The OET is now used to register waste and to place orders. It is also possible to see the past 

placed orders in the OET. The number displayed may entice people to order the same number of 

products as previous orders, which is called anchoring. This usually has a negative influence on the 

quality of the order. If the OET is connected with the POS data this negative effect may turn in a 

positive effect.  

If the OET and the POS data are linked, the OET can display the reorder level when scanning a 

product. With the POS data the expected demand for the lead time plus review period can be 

calculated. The number can be used by the person who is going to order. This person counts the 

stock on the shelf and in the backroom. If the inventory is greater than the displayed number nothing 

has to be done. If the inventory is not sufficient the stock can be filled until the reorder level is 

reached. Because store owners see the required inventory according to historical data instead of the 

past ordered amount, they will anchor to this valuable information instead of anchoring to the wrong 

information.  

In the suggested reorder level displayed on the OET, no safety stock is taken into account. This is 

done deliberately because it is important that the entrepreneur can lift the order process to a higher 

level himself and has to take responsibility for his own success. This freedom increases the 

involvement of the entrepreneurs so their full attention is on reducing waste and increasing 

availability. It is important for entrepreneurs to realize that paying attention to the ordering process 

can have a positive effect on their performance, therefore it is important to provide a training where 
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the importance of ordering is explained. In the training one can also explain how the data can be 

used in the correct way. The new functionalities of the OET and the importance of adding safety 

stock can be explained as well. To emphasize the responsibility and interdependence of the stores, 

they can decide independently what percentage or what number of products are going to be ordered 

as safety stock per category, which stimulates active involvement.  

During the training the process of dividing products into categories can be explained. To help 

entrepreneurs do this another report can be retrieved from Storeworld.  This report is called the top 

flop report and can be found in Appendix L: Report categorization, Figure 19. The top 20% of the list 

can be labelled with A, the next 30% with B and the remaining 50% with C. Now for every category a 

safety stock can be determined and applied when ordering.  

Because there is introduced something new, entrepreneurs can feel resistance to the changing order 

method. Resistance to change may occur when there is a change in processes which are not initiated 

by the entrepreneur himself. In this case, the resistance is not expected to be large because the 

ordering process itself is not really changed. Furthermore, when the person owns the process the 

resistance will be lower (Watson, 2013). This is the case for SPAR entrepreneurs because they have 

to bear the consequences for their actions. Another aspect which can decrease the chance of 

resistance is when the changed process feels like problem (Watson, 2013). In the training session the 

availability problem and the consequences of a low availability rate are addressed so that the 

entrepreneurs realize that low availability has negative consequences. In conclusion, there is no need 

to seriously take resistance into account.   
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10. CONCLUSION  
First the research question formulated in the research assignment is answered. Secondly 

recommendations are given, including, practical contributions for SPAR.  

10.1 ANSWER TO RESEARCH QU ESTION  
In the conclusion an answer to the RQ is formulated. Therefore the RQ is repeated;  

What ordering principles & decisions in SPAR stores balance waste and availability best so that store 

performance is stimulated?  

The goal of the research is to improve the performance of stores and the HQ in terms of revenue on 

perishable items. Waste and availability should be balanced to make this. In the diagnosis is stated 

that the current ordering methods are not structured and are not carried out consistently. Besides 

that, human behaviour influences the quality of the orders. When a structured method is 

consistently used for ordering for one year, the performance will already be 20% better than the 

original situation. It can be concluded that when the entrepreneur is consistent in ordering and uses 

a structured method the performance improves.  

There is evidence that it indeed works to have a fixed principle or method for ordering. There is 

explained what the best method is to balance waste and availability. First of all it is important to 

retrieve historical sales data from the system to predict the demand for the coming period. The 

results of the simulation shows that when a store wants to achieve the best performance a moving 

average demand per weekday over a period of six weeks should be retrieved. When using fewer 

weeks the prediction is less accurate and when using the week demand on the shelf label the 

information is often outdated, which therefore does not give the best prediction either. Second, 

safety stock can influence the quality of the order. It is important to add a percentage of safety stock 

to the predicted demand. To obtain the best results the percentage safety stock should be adapted 

to the product characteristics. Products can be divided into several categories and for every category 

the best safety stock percentage can be chosen. Third, different mark down strategies can influence 

the performance. If a store does not mark down products or does it after ordering, expiring products 

can be missed. If products expire during the lead time plus review period it is too late to correct the 

inventory because the order is already placed. Therefore the number of empty shelves increases. If 

the inventory is reviewed before ordering, this problem does not exist.   

If historical demand data is used consistently to predict future demand and the right decisions are 

made in terms of safety stock and mark down strategy, the results can improve with 60% compared 

to the original outcome.  

10.2 RECOMMENDATIONS  
After the RQ  is answered, the remaining recommendations are described.  

The registered waste is seen to be less than results from a simulation without safety stock 

considerations. Therefore it is expected that the actual waste is above the recorded number. The 

incorrect recording of waste can partly explain the difference. The non-registered number of 

products is also called shrink. The other part of the difference can be explained by errors in 

purchasing and sales data. Insight in the current performance is important to improve results. It is 
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therefore necessary to ensure that the inflow and outflow of products is registered as accurate as 

possible. Therefore the first recommendation is to pay attention to correctly registering the inflow 

and outflow of products.  

The next recommendation is related to (the communication of) the norms for waste. The HQ should 

be aware that the current norms are challenging. However, they are achievable as seen in the best 

practise, so the HQ does not necessarily have to increase the norms. Though, one should realise that 

it is not obvious for stores to meet the standards. Furthermore the HQ mostly communicates the 

total norm of 1.7%, while it would be better to clearly communicate the norms for each category so 

that problem areas can be detected quickly. It is more practical for stores to know that the norm for 

meat is 3.75% because if they have more waste in this category it means that the focus should be on 

this group. For the same reason it is recommended to introduce an OOS norm or commitment. When 

an entrepreneur scores good in terms of waste in a category but in the same category many empty 

shelves are found, nevertheless actions should be taken. In conclusion the norms for waste and 

availability should be communicated, and this can best be done per category.  

Meanwhile, it is known that the way of ordering has an influence on waste and availability. Because 

SPAR stores order manually, human behaviour influences the way of ordering. It is recommended 

that the HQ should not make too much information available which can tempt people to place a non-

optimal order. People tend to adapt the order to the mean demand or to the past order. At the 

moment, in the OET it is shown what the last order for a product is. This might seduces the person 

who is going to order to place an order which is adjusted to this number. It is important when 

providing information, that it is valuable information so that anchoring leads to better performance 

instead of worse performance.  

The best method of ordering is described in Chapter 7.2, this method is not yet ready for 

implementation at SPAR and therefore some extra recommendations are given to help SPAR to 

implement the suggested method.  

All the required data to make a correct order is present but is not user-friendly yet. There are manual 

adjustments required to reports from Storeworld before they can be used. Therefore it is 

recommended to slightly change the output of Storeworld, so that a report can be obtained with the 

average sold volumes per product per day.  To improve efficiency, it would be good to organize the 

products in order of the UAP.  

SPAR could possibly go one step further and digitalize the suggested process. The POS data could be 

integrated with the OET. The system could calculate the expected demand until the next delivery 

every day. If the product is scanned this calculated number could be displayed and the person who 

orders could use this number as reorder level. When the current inventory is below the reorder level 

an order could be placed. If the calculated reorder level is displayed on the OET, the negative effect 

of mean anchoring will disappear. In this method the influence of perishability and out of stocks still 

needs to be taken into account, as well as the absence of a safety stock in the calculation of the 

reorder level.  

To inform the stores about the influence of ordering on waste and availability, it is suggested to 

provide a training/information session. First there should be spend some time to explain what the 
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effects of waste and availability are for stores. Secondly the effect of ordering on both concepts can 

be explained. It is important to provide the store owners with a clear work instruction so they can 

immediately take action when they come back into the stores.  
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11. LIMITATIONS AND FUTURE RESEARCH  
In this thesis all the analysis were done with help of data. This data was collected in the stores and 

therefore there was a high dependency on the registering of data in the stores. For example, the 

responsibility of the store is to register waste and keep track of the sales. It is possible that waste is 

not being scanned but also that the cashier manually enters the price for a product and sell it. 

Without tracking the ingoing and outflowing products accurately the data is already biased. This 

makes it hard to work with it and to obtain valuable results.  

Because limited time was available for this research, only 11 stores were selected to visit and 

analyse. With data from a small number of stores, there is no complete picture of the performance of 

SPAR. A best practise is found but perhaps more stores, which are not interviewed, have good 

methods to order too. Another disadvantage of just selecting a small number of stores is that there is 

no regression analysis performed because there were too few data points. It would be good to 

gather more information from more stores in the future to test the outcomes of this research. 

SPAR stores are in comparison to other Dutch retailers small and they have a low turnover. It would 

for this project be better if the SMWL model was already adapted to the situation of SPAR, so that 

the optimal performance can be achieved.  

For future research, it is good to focus on the positive effect of human decision making in ordering. It 

is interesting to know what positive effects the human mind can have but also how existing 

constructs of human behavioural theory can be used to enforced better results. Mean anchoring for 

example can help to increase performance. Therefore, more information is required and research 

can be done to investigate what the positive effect of manual ordering is. Further, there can be 

examined what can be gained when mean anchoring is used to manipulate people in the good 

direction. The literature can be supplemented by benefits of manual ordering.  

To conclude, for SPAR it is good to investigate what the effect of more deliveries per week will be 

because as shown in the correlation analysis there is expected that increasing the number of 

deliveries per week has a positive influence on revenue. Increasing the number of deliveries will have 

consequences for DC activities and also for transportation. It can be examined whether the costs 

outweigh the benefits in terms of revenue in stores.   
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APPENDIX A:  STRATEGY SPAR  
 

 

FIGURE 13:  STRATEGY SPAR 
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APPENDIX B:  OUT OF STOCK  
 

 

FIGURE 14:  EMPTY SHELF  
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APPENDIX C:  WEEK PATTERN SPAR 
 

 

FIGURE 15:  PERCENTAGE OF WEEK SALES PER DAY OF THE WEEK  
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APPENDIX D:  INTERVIEW SCRIPT   
 

1. Introductie 

* 10 voor beschikbaarheid  

* Relatie beschikbaarheid en bederf 

* De invloed van bestellen op deze relatie  

2. Doelstellingen 

Q1: heb je zelf doelstellingen wat betreft OSA en waste?  

Q2: heb je inzicht in de prestaties nu?  

Q3: wat is de groep binnen vers welke het moeilijkst te bestellen is?  

3. Huidige bestelmethode algemeen 

Q4: wie bestelt er hier in de winkels altijd de verse producten? 

Q5: op welke momenten bestel je?  

Q6: hoe beslis je of je wel of niet van een bepaald product gaat bestellen?  

Q7: hoe beslis je de hoeveelheid producten die je gaat bestellen van een bepaalde product?  

(random, zelfde vorige week, moving average, exponential smoothing)  

4. huidige bestelmethode per productgroep 

Q8: Ken je THT, de gemiddelde vraag en de inhoud van een SE van elk product?  

Q9: (Hoe) Houd je rekening met elk van deze eigenschappen? 

Q10: Werk je met verschillende targets voor productgroepen van fast vs. slow movers?  

5. Verbetermogelijkheden beschikbaarheid categorie niveau  

Q11: zie je het zitten om als er bijvoorbeeld van één soort soepgroente nog erg veel voorraad is, de rest niet bij 

te bestellen? De klant heeft zo altijd soepgroente, maar wellicht niet degene die die voorkeur heeft.  

Q12: wat vind je van een wisselassortiment en wat denk je dat de klant hiervan vind? De slechter lopende 

smaken van een bepaalde productgroep bestel je om en om zodat je niet van beide producten over houd en de 

consument toch altijd keuzes heeft tussen de gangbare smaken en de meer speciale.  

Q13: denk je dat het invloed heeft als producten eerder afgeprijsd of weggegooid worden in verband met de 

datum? Op deze manier staan versere producten vooraan in het schap en kan de vraag stijgen.  

Q14: wat zou je advies zijn wat betreft afprijzingsstrategie?  

6. Afsluiting  

Q15: hoe zou je de beschikbaarheid kunnen verhogen zonder de derving ook te verhogen?  
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APPENDIX E:  ADDITIONAL OBTAINED INFORMATION FROM 

INTERVIEWS  
 

TABLE 9:  VARIABLES OBTAINED FROM INTERVIEWS 

Variable Description  Scale 

Distance_competitor Distance to the closest supermarket Car, Bike, Walking 
distance 

Competitor_price Price level of the closest supermarket Expensive, Normal, 
Budget, All 

Focus Focus on waste or availability Waste, Availability 

Knowledge_about_performance Is it normal to review the performance (at least 
once a week) 

Yes, No 

Assortment Adapt new UAP immediately, after a while or 
never 

Directly, After some 
time, Not at all 

Transportation_schedule Morning or afternoon deliveries  Morning, Afternoon 

Receiving_days Delivering on Mo,We,Fr or Tu, Th, Sa (Mo,We,Fr), (Tu,Th,Sa) 

Number_receiving_days The amount of days the store receives fresh 
products  

1-7 

Ordering_method See Chapter 3.3.2 Base on demand (6,4,2 
weeks, shelf label), 
Order book, Order 
history, No method  

Substitution Is the order adapted to inventory substitutes  Yes, No 

Markdown_strategy Markdown today for today, tomorrow or not at 
all  

Same day, Day before, 
No markdown 

Charity Is there going any food to charity  Yes, No 

Satisfaction_Spar Is the entrepreneur involved with the 
organisation of Spar 

Highly involved, 
Involved, Not involved  

Number_staff Number of employees working on regular 
weekday 

1-10 

Who_orders Do the owner always order, the same other 
person or a random employee 

Entrepreneur, Another 
staff member, Random  

Categorisation_product Are products divided into product categories 
and is the safety stock adapted to those 
categories  

Yes, No 

Waste %waste per sold item 1-100 

Revenue Revenue€ per year 300,000 – 1,100,000 

OOS %availability  1-100 
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APPENDIX F:  ORDER SET  
 

 

FIGURE 16:  EXAMPLE ORDER SET FRUIT/VEG  &  MEAT  
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APPENDIX G:  REPORT WITH THE NUMBER OF ITEMS SOLD PER DAY  
 

 

FIGURE 17:  REPORT REVENUE PER ARTICLE 

 

  



APPENDIX H:  SCORE ON EXTRA VARIABLES PER STORE  
 

TABLE 10:  SCORE PER STORE ON FIRST NINE VARIABLES  

StoreID Distance_c
ompetitor 

Competitor_
price 

Focus Knowledge_a
bout_perform
ance 

Assortment Transportation
_scedule 

Receiving_days Number_rec
eiving_days 

Ordering_method 

1244 Car All Waste No Remidiate Morning Tu,Th,Sa 4 No method 

2399 Car All Waste Yes No adaptions Morning Tu,Th,Sa 5 Base on demand (2) 

6408 Car All Waste Yes Remidiate Morning Mo,We,Fr 4 Order book 

7307 Car All 0 No No adaptions Afternoon Tu,Th,Sa 4 No method 

8311 Car All Waste Yes Remidiate Morning Tu,Th,Sa 4 Order book 

31690 Car All Availability Yes 0 Morning Tu,Th,Sa 4 Order book 

31798 Car All Availability Yes No adaptions Afternoon Tu,Th,Sa 4 Base on demand (1) 

33154 Bike All Waste Yes Remidiate Afternoon Mo,We,Fr 4 Base on demand 61) 

71188 Bike All Waste Yes Remidiate Morning Tu,Th,Sa 4 Base on demand (label) 

80845 Car All Waste Yes Remidiate Morning Mo,We,Fr 4 No method 

5495 Car All Waste Yes Select product 
immediately 

Morning Mo,We,Fr 4 Order book  
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TABLE 11:  SCORE PER STORE ON THE SECOND TEN VARIABLES 

StoreID Charity Satisfaction
_Spar 

Number_staff Who_orders Categorisation_
product 

Waste Revenue OOS Substition Markdown_
strategy 

1244 No Not involved 2 Entrepreneur No 5 $452,558.60 8,7 Yes Same day 

2399 No Involved 5 Random Yes 1,4 $1,042,705.09 3,1 Yes Day before 

6408 No Involved 4 Always same other person No 3,8 $344,696.64 6,5 No Day before 

7307 Yes Not involved 3 Always same other person No 4,6 $429,385.32 14,9 Yes Same day 

8311 No Highly 
involved 

4 Always same other person No 4,3 $679,525.96 5,1 0 Day before 

31690 No Involved 3 Random No 11,8 $608,854.05 4,5 No Day before 

31798 No Highly 
involved 

3 Always same other person No 10,4 $493,404.10 6 Yes No strategy 

33154 No Involved 3 Always same other person No 7,1 $363,925.28 4,8 Yes No strategy 

71188 Yes Not involved 3 Always same other person No 7,6 $483,232.45 9 Yes Same day 

80845 No Involved 3 Entrepreneur No 5,8 $570,160.93 3,8 Yes Same day 

5495 Yes Highly 
involved 

2 Entrepreneur No 8,9 $615,708.77 10,1 Yes Day before 

  



APPENDIX I:  CORRELATIONS WASTE &  AVAILABILITY ON REVENUE  
 

TABLE 12:  CORRELATIONS WASTE, REVENUE, AVAILABILITY  

Correlations 

 Waste Revenue OOS 

Waste Pearson Correlation 1 -,304 ,012 

Sig. (2-tailed)  ,364 ,973 

N 11 11 11 

Revenue Pearson Correlation -,304 1 -,425 

Sig. (2-tailed) ,364  ,193 

N 11 11 11 

OOS Pearson Correlation ,012 -,425 1 

Sig. (2-tailed) ,973 ,193  

N 11 11 11 

 

  



66 
 

APPENDIX J:  LP-PROBLEM TO CREATE EF  WITH P3  SERVICE LEVEL  
 

Variables:  

𝑖 = 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 

𝑗 = 𝑟𝑒𝑜𝑟𝑑𝑒𝑟 𝑙𝑒𝑣𝑒𝑙 

𝛾𝑖,𝑗 = 𝑃3
𝐷𝑖𝑠𝑐𝑟𝑒𝑡𝑒  

𝛾∗ = 𝑡𝑎𝑟𝑔𝑒𝑡 𝑃3
𝐷𝑖𝑠𝑐𝑟𝑒𝑡𝑒 𝑙𝑒𝑣𝑒𝑙 𝑖𝑛 𝑟𝑎𝑛𝑔𝑒 0.85 –  1  

𝑧𝑖,𝑗 = 𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑜𝑢𝑡𝑑𝑎𝑡𝑖𝑛𝑔 𝑓𝑜𝑟 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑖 𝑎𝑛𝑑 𝑟𝑒𝑜𝑟𝑑𝑒𝑟 𝑙𝑒𝑣𝑒𝑙 𝑗  

Decision variable:  

𝑥𝑖,𝑗 = 𝑇ℎ𝑒 𝑐𝑜𝑚𝑏𝑖𝑛𝑎𝑡𝑖𝑜𝑛 𝑖, 𝑗 𝑖𝑠 𝑐ℎ𝑜𝑠𝑒𝑛 𝑜𝑟 𝑛𝑜𝑡 

Objective is to minimize: 

1

𝑁
∑ ∑ 𝑧𝑖,𝑗 ∙ 𝑥𝑖,𝑗

𝑗𝑖

 

With the following boundary conditions: 

∀𝑖: ∑ 𝑥𝑖,𝑗 = 1

𝑗

 

1

𝑁
∑ ∑ 𝛾

𝑖,𝑗
∙

𝑗

𝑥𝑖,𝑗

𝑖

≥ 𝛾∗ 
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APPENDIX K:  REPORT WITH THE NUMBER OF ITEMS SOLD PER 

WEEK  
 

 

FIGURE 18:  REPORT SALES PER PRODUCT PER WEEK  
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APPENDIX L:  REPORT CATEGORIZATION  
 

 

FIGURE 19:  REPORT PRODUCTS ON DESCENDING ORDER FROM HIGH TO LOW REVENUE  

 

 


