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Foreword 

Fast moving consumer goods retailing is a highly competitive market. European 

retailers are continuously aiming to improve customer loyalty by offering good 

service. At the same time, they are struggling to reduce costs in order to stay 

competitive. One technology that promises to decrease the number of out-of-stocks 

while simultaneously reducing store handling costs is automatic store replenishment 

(ASR). At the heart of ASR systems lies software that automatically places an order 

to replenish stocks. Many European grocery retailers have started to implement such 

decision support systems. 

Surprisingly, although several retailers have automated their order process in the last 

few years, there is almost no academic source examining this topic at the level of the 

store. It is worth noting that other technologies In retail, such as RFID (Radio 

Frequency Identification) and the introduction of the barcode, have received far 

greater attention from the public and from researchers. Furthermore, while the topic 

of extent and root-causes of retail out-of-stock has received substantial interest over 

the course of the last years, the question to what extent existing and new practices 

remedy OOS is largely unanswered. In particular, there is a debate whether ASR 

improve or worsen OOS. Therefore, Dr. Alfred Angerer has well chosen a topic of 

both managerial and academic relevance. 

Although there are many success stories from practitioners describing the enormous 

advantages of introducing automatic store replenishment systems there has been 

limited empirical proof of this. To the best of my knowledge no conceptual framework 

exits that can help practitioners to choose an adequate automatic replenishment 

system. In order to develop such a model research on relationship between 

replenishment performance (e.g. OOS rate, inventory levels) and contextual 

variables (such as store and product characteristics) is required. Finally, it is not clear 

how retailers have to adapt its organization and processes to best support the 

chosen ASR system. 

Dr. Angerer confidently identifies and covers several research gaps and manages to 

give answers to this research gaps by a skilful combination of quantitative and 

qualitative research methodologies. In a first part an exhaustive data set of a 

European retailer is examined. With this data analysis the performance of 

replenishment system before and after the introduction of ASR systems is compared. 
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Dr. Angerer is able to statistically prove and quantify the positive impact of such 

systems on inventory levels and out-of-stock rates. In the second part, several case 

studies illustrate how ASR systems are implemented In practice. The given 

recommendations on store processes help retailers to benefit most from automatic 

replenishment systems. 

Overall, this thesis makes an important contribution to the field of retail operations -

in practice and theory. I personally wish Dr. Angerer's work wide attention in both 

academic and practitioner circles. 

Prof. Dr. Daniel Corsten 
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Abstract 

European fast moving consumer goods retailers face a mature market with low 

margins and high competition. To improve their situation, retailers are looking for 

technologies and concepts to increase consumer satisfaction while at the same time 

reducing costs. One technology that promises to increase the availability of the 

products on the shelf while simultaneously reducing store handling costs is automatic 

store replenishment (ASR). At the heart of ASR systems lies software that 

automatically places an order to replenish stocks of a certain product. A majority of 

European grocery retailers have implemented such decision support systems. Yet 

research in this area is practically non-existent. Therefore, this thesis aims to 

investigate the impact of this technology on retail, taking into account financial, 

organizational and personnel aspects. 

To answer this main research question, a quantitative and a qualitative methodology 

was chosen. First of all, based on theoretical sources and more than 50 interviews, a 

descriptive model and an ASR classification system is developed. Next, an 

explanatory model is developed with a view to enabling identification of the 

characteristics of products, stores and replenishment systems that influence the 

replenishment performance of retail stores. To be able to test the hypothesis derived 

from this explanatory model, exhaustive data from a grocery retailer is examined. 

The quantitative analysis clearly shows that even simple automatic replenishment 

systems are able to dramatically reduce the average shelf out-of-stock rate and at 

the same time lower inventory level. In addition, a major advantage of automatic 

systems over manual ones is that they show constant results, independently of 

product characteristics. Yet the analysis also shows that badly-parameterised 

automatic systems will fail to deliver the desired results. In order to better understand 

how ASR systems are best implemented in practice, four major grocery retailers are 

analysed in detail. These case studies illustrate the necessary technological and 

organizational changes and highlight the influence of ASR systems on the working 

behaviour of employees. 

Overall, this thesis makes contributions to both practice and theory. On the one 

hand, the results presented are a first stepping stone towards the creation of a basic 

theory of ASR systems. A descriptive model enables further researchers to make 

differentiated statements on the impact of ASR based on the classification 

developed. Another contribution is the explanatory model which tests existing and 

demonstrates new relationships hypothesised in inventory and operations 

management research. On the other hand, practitioners receive an overview of the 
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existent systems by which they may automate store replenishment. The 

determination of ASR benefits and necessary requirements help them to make a 

cost-benefit analysis. In addition, the several implications of the automation of their 

replenishment system for the organization and for human working patterns are 

illustrated. Practical recommendations on store processes help retailers to benefit 

most from automatic replenishment systems. And finally, a decision tree helps 

practitioners to identify the best-suited ASR system for each product category. 



1. Introduction 

1. Introduction 

Grocery retailing is a highly competitive market (e.g. Keh and Park 1997). European 

retailers are continuously aiming to improve customer loyalty by offering good 

service. At the same time, they are struggling to reduce costs in order to stay 

competitive. The effort to achieve customer service excellence has only been partly 

successful, as the low average product shelf availability rates of 92-95% (Gmen, 

Corsten et al. 2002; Roland Berger 2003b) and a sunk store loyalty underline. The 

major part of retailer costs are personnel costs, and in particular it is the operations 

In the store that require intensive staff dedication (Broekmeulen, van Donselaar et al. 

2004a). The German retailer Globus has calculated that the logistics costs of the last 

50 meters in the store, i.e. from the backroom to the shelf, are three times as 

expensive as the first 250 kilometres from the producer to the store gate (Shalla 

2005). A technique that promises to reduce the out-of-stock (OOS) rate by 

simultaneously reducing the store handling costs are so-called automatic store 

replenishment (ASR) systems, the main research subject of this thesis. 

This chapter provides an introduction to the business challenges faced by retailers 

and the valuable role of logistics in retail, followed by a short introduction to ASR 

systems. Later, research deficits in the literature are identified and the research 

questions of this thesis are derived. Finally, an overview of the structure of this 

research study is given. 

1.1. Logistics Contribution to Retail Excellence 

The major market developments that make retail challenging started in the 1990s 

and still are prevalent today, namely high cost pressure, shorter innovation cycles, 

increasing consumer expectations and globalization (Baumgarten and Wolf 1993; 

Lee 2001). The common response of retailers has been a so-called quantity strategy: 

They introduced more product variants, invested in new channels of distribution, 

diversified store formats and expanded into new countries. However, the benefits 

harvested from such a strategy seem to have come to an end, as the market has 

become saturated. The fraction of private consumption that flows into food and near-

food retail has decreased continuously in the last two decades. In Germany, for 

example, it sank from 44.2% in 1990 to 29.3% in 2004 (Korber 2003), and this trend 

is typical for many developed countries. Nevertheless, a small group of retailers was 

able to defy this trend and outperformed the market. As a study by Accenture (2000) 

reports, approximately one-third of 63 examined retailers outperformed the other 

two-thirds by far and showed a yearly revenue increase of at least 10% coupled with 
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a higher-than-average Increase In stock price. According to the study, this group had 

developed the right strategy by focusing their Investments In areas where the most 

efficiency potentials were located. 

One of the areas with such potential Is without doubt logistics, as effective and 

efficient logistics Is the fundamental to successful retailing. Hans Joachim Korber 

(2003), CEO of Metro AG, describes logistics as "the physical accomplishment of the 

concern strategy." 

Figure 1 depicts the great Importance of logistics for retail and various industry 

sectors under the aspects "differentiation" (I.e. logistics as a marketing tool) and 

"rationalisation" (i.e. logistics as a method of saving costs). 

Figure 1: The importance of logistics for different industries^ 

The importance of logistics for the retail sector Is based on the nature of the products 

sold. Most consumer goods, for example dally food Items, are relatively cheap and 

the consumer generally buys without lengthy quality or price comparisons. 

Nevertheless, the Importance of logistics In other sectors Is Increasing as well, as 

Pfohl (2004) stresses. 

^ Source: Kowalski (1992). 
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A precise estimation of the logistics costs is rather difficult. Pfohl compared studies 

measuring the logistics costs as a percentage of turnover. The large differences in 

the results can often be explained by geographical differences between countries 

and their infrastructure levels. Yet even within a single country like Germany, there 

are several studies with significantly divergent figures. This Is the result of the varying 

definition of logistics costs. One of the most cited studies is that by Baumgarten and 

Thoms (2002). They estimate the retailers' logistics costs at up to 27% of total costs 

(see Figure 2). 

26.7% 

Figure 2: Percentage of logistics costs on total costs by industry (in %) 

Even if other researchers have clearly lower estimations (e.g. Klaus 2003), there is a 

common agreement that there exists a large savings potential. Two studies from the 

year 1999 estimate the savings potentials at about 12-25% (Baumgarten and Wolf 

1993; European Logistics Association and A.T. Kearney 1999). 

In order to achieve these savings, new advanced logistics-technology is employed. 

But logistics should never be reduced to its cost-reducing effect, as logistics 

concepts can also be utilized to improve service and consequently increase sales 

(Angerer and Corsten 2004). The next section deals with one of the most important 

measures used to quantify customer-service levels: the on-shelf availability rate.^ 

1.2. Excellence in Store Operations 

A high availability rate of products on the shelves is of utmost importance for 

retailers. All the efforts made to improve the supply chain are futile if, in the end, the 

consumer is unable to buy the product because it is not available on the shelf. There 

Source: Baumgarten and Thoms (2002). 

^ The on-shelf availability rate is the percentage of products that are available for purchasing on the store's 

shelves at a particular moment in time. 
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exist studies that show that out-of-stocks (OOS) in stores are the most frequently 

mentioned cause of frustration for dissatisfied customers in retail (Sterns, Unger et 

al. 1981). Interviews with practitioners confirm the importance of high shelf 

availability: 

"The three criteria that decide the success of a product are the right price, 

the right forms of advertisement and high on-shelf availability. (...) In 

particular, if there is a promotion, there is nothing more important than 

having the goods on the shelfl"^ 

Obviously, the impact of an OOS depends on the reaction of the customer: 

"The reaction of customers [on OOS] differs a great deal. If the customer 

buys a different brand, we are happy. If he or she does not buy anything at 

all, then we are not content. And if the customer buys the product in a 

competitor's store, that is a catastrophe! Seventy percent of customers 

change to the competition for good if they experience repeated OOS; and 

that is a complete catastrophe!'^ 

Furthermore, there is a strategic component to high shelf availability, as it ensures an 

advantage in increasingly competitive markets: 

"If we want to compete with new aggressive retailers such as LIDL which are 

planning to enter the Swiss market, we have to increase the turnover per 

square meter. For that, we need to increase the on-shelf availability (...) to 

make our stores more interesting for customers.'^ 

The importance of a high availability is underlined by the research of Dr6ze, Hoch et 

al. (1994) among others. They show that the total amount of money spent on any 

store visit is an elastic quantity and is highly dependent on product presentation and 

quantity on the shelf. Although the on-shelf availability rate plays such an Important 

role in the business of retailers, it seems that only a minority of European grocery 

retailers systematically measures this important KPI (key performance indicator). A 

case study of 12 leading European grocery retailers has shown that only four 

companies have established a process for daily availability check (Sm^ros, Angerer 

et al. 2004a). Only one retailer had implemented an electronic-based system for 

automatic checks. The magnitude of the OOS problem still appears not to have been 

identified by many retailers. They tend to derive the availability rate in their stores 

"* Source: Arthur Mathys, Director Logistics, Denner, 04.08.2003. 

^ Source: Wolfgang MShr, Director IT, Spar Switzerland, 16.02.2004. 

® Source: Wolfgang Mahr, Director IT, Spar Switzerland, 16.02.2004. 


