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Abstract 

This thesis develops a method to optimize the inventory-related performance of a VMI 

(Vendor Managed Inventory) in retailing environments, for two successive products with 

overlapping lifecycles, under stock-dependent demand. The study refers to existing 

research in different fields, such as inventory policies and VMIs, retailing of substitutable 

products, stock-dependent demands and product lifecycle management. However, no 

study encompassing all these research streams could be found, and thus an abductive 

approach is developed, aiming at building new theory. The thesis draws upon a case 

study at Sony Germany, which has started an ambitious VMI initiative with the largest 

retailer of consumer electronics products in Germany. First, stock and sales data 

available, along with insights collected among employees, is used to understand the key 

profit-drivers when lifecycles of the two products overlap, and a set of indicators is 

propounded to measure them. The pattern of sales in relation to inventories of the two 

products is studied, and results in the validation of the stock-dependent demand 

assumption, with demand following a Poisson distribution of parameter λ [on-hand 

stock]. Demand for the new product is also found to be negatively affected by stock 

levels of the old product, in an exponential way. Second, a model is built and a scenario-

based simulation embedding the patterns previously established is performed to 

evaluate different strategies to steer the stock levels in the VMI. Scenarios are evaluated 

against the proposed set of indicators, but no scenario is found to over perform 

consistently the others. Nevertheless interesting patterns emerge and it is possible to 

relate the performance observed to specificities of scenarios and product contexts. Using 

the patterns identified, a set of guidelines is suggested, along with proposals for practical 

implementation. 

Key Words: Vendor Managed Inventory (VMI), Cannibalization, Stock-dependent 

demand, Consumer electronics industry, Retailing. 
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Research background & objectives 

This section familiarizes the reader with the general background of the thesis: the new 

marketing and supply chain challenges in dynamic industries such as consumer 

electronics. Then it is explained how the problem addressed emerged and the research 

question is posed. The purpose and the delimitations of the thesis are clearly stated. 

Finally the outline of the thesis is introduced. 

Background 

The consumer electronics industry is famous for concentrating a large number of 

common challenges faced today by global manufacturing corporations. Competition has 

become increasingly fierce, as companies were starting to introduce innovative products 

at a faster rate. A study by the Japanese government outlined that the consumer 

electronics business was the one where lifecycles had shortened the most: -40% in 

average between 2002 and 2007, to compare to -7% for automobiles. New entrants from 

emerging countries came up with cheaper products, shifting the focus of customers 

towards price-sensitive decisions. It has resulted in drastic changes in product 

lifecycle management, more uncertainty about the success of a product, and 

eroded the profit margin that used to be comfortable in the past. In this move, 

companies such as Sony, the Japanese electronics giant, switched from an offensive 

growth approach to a more defensive profit optimization approach. In other words, 

maintaining a strong market share at any cost is no longer seen as a promise of success 

in the future.  

The changes in the consumer electronics market have had large impacts on the 

production flow. The pressure on costs has accentuated the phenomenon of 

manufacturing in countries with cheap labor, mainly in Southeast Asia. The competition 

on resources is also decisive for critical components, such as TV panels. The massive 

investments (increased fourfold between the fourth and tenth generation of LCD panels) 

required to produce them have encouraged the creation of few large manufacturing 

facilities sharing their capacity between competitors. The same phenomenon was 

observed for semiconductors. Meaningful from a cost point of view, creating oligopolies 

has however made the production flow more complex, generated new critical bottlenecks 

and eventually more uncertainty and shortage risks. This resulted in longer and more 

uncertain lead-times. 
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These factors have shed light onto the supply chain as a critical success factor, from the 

manufacturing facilities to the end consumers. The drivers discussed above characterize 

a high uncertainty for both supply and demand, which in the framework developed by 

Lee (2002) indicates that an agile supply chain strategy (responsive to demand and 

hedging against risks in supply) is advised. 

 

Figure 1 Matching Supply Chain strategies with Supply and Demand environment, from Lee (2002) 

Problem 

―Agility‖ gives a general direction to follow for supply chain decisions, but every situation 

has to be examined differently. In practice, it is also not common to be able to manage 

and take decisions freely about the end-to-end flow. Rather managers optimize the part 

of the flow under their control, accepting the upstream and downstream boundaries as 

constraints. This has been recognized as one of the main factors creating disturbances 

and inefficiencies in the supply chain, something called ―Bullwhip Effect‖ (Lee et al, 

1997). To counter this drawback, one solution is to set up collaborative programs 

between partners in the supply chain (Coyle et al, 1999), transforming the boundaries of 

―management units‖ so that flexibility can flow throughout the supply chain. 

A classical collaborative approach is called VMI (Vendor Managed Inventory), whereby 

the vendor collects sales and stock data from the customer and optimizes the level of 

inventories by managing its deliveries to reach a pre-agreed availability rate of products 

(There are a lot of different types of VMI agreements with different parameters, but this 

quick definition is enough yet to understand the concept). VMI initiatives have 

demonstrated very good results in different environments, including retailing, where 

retailers are particularly interested in delegating further responsibility to the vendor 

(Disney et al, 2003). Turning this around, vendors are also interested when the retailers 
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have little supply chain competence, which jeopardizes their access to the final 

customer. 

VMI programs have been found very successful in terms of cost and service level. Lee 

(2002) showed also that VMI has a positive contribution for fighting the Bullwhip Effect. 

But VMI is first designed for relatively stable environment (demand is bounded, product 

mix is stable…). In the consumer electronics industry, as explained before, product 

lifecycles are drastically shortened and introduction and removal phases together can 

represent the same amount of time or profit as the steady phase. In this context, 

managing successfully the introduction and withdrawal of a product in VMI is critical to 

ensure that a positive profit is generated over the complete lifecycle.  

The question raised in this study is thus: 

- How to adjust a VMI in a competitive retailing environment in order to 

optimize inventory-related performance, when replacing an old product by a 

new one? 

Instead of starting from a product and optimize decisions to be made over the complete 

lifecycle of one product, the research question orients the study towards the decisions to 

be made over a portion of it, but for two interrelated products. This approach has the 

advantage of taking into account the dynamic effects between the old and the new 

products, such as cannibalization. Furthermore, this is thought to better support 

managers, who have often to make shorter-term and reactive decisions, from a large 

amount of inputs. 

This thesis draws upon a case study at Sony Germany, which has started years ago a 

VMI initiative with the biggest retailer of consumer electronics product in Germany. Over 

the years the program has expanded to other customers and other product categories. 

The author has been daily at the company during a phase of removal of old products and 

introduction of new ones, and has been able to experience the problems and questions 

encountered. Sony Germany financed this study and several members of the staff 

dedicated time to see a positive outcome, therefore the research has been somehow 

impregnated by their culture and ways of working. However, during the study it has been 

paid attention to keep the methodologies general enough in order to be able to make at 

the end a scientific contribution to the body of knowledge, and not only solve Sony 

Germany’s specific problems. 

The general research question is preceded by several sub-questions, guided by the 

experience and qualitative understanding of the challenges provided by Sony’s 
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employees at the time the study was started. Answering in a first phase these sub-

questions will pave the way to bringing answers to the general research question. First of 

all, it was necessary to understand the key profit drivers during the transition phase, and 

having a way to measure them. The first sub-question is also trivial: 

- What are the drivers of profit when product lifecycles are overlapping, and 

what indicators is it possible to set in order to control them? 

Second, several employees suspected and subsequently reported that the actual levels 

of stock at stores did influence the behavior of buyers and end-customers, and through 

them the end-sales. Hence, another sub-question is the following: 

- How to identify a stock-dependent demand and how to characterize it? 

Eventually the intent of taking into account the dynamic effects between the two 

overlapping products is an originality of this study. Hence the last sub-question: 

- What is the nature of dynamic effects between overlapping products and 

how to model it? 

Purpose 

The purpose of the study is to recommend a set of guidelines, to be used by managers, 

to adjust maximum inventory levels (main setting of a VMI) for the product being 

replaced and the new one, during the period in which the transition occurs. The 

guidelines must improve inventory-related performance during the period considered.  

Delimitations 

The VMI program of Sony Germany is the main source of observations for this study. 

The program covers the following product lines: laptops, portable audio devices, 

televisions, digital cameras and camcorders, home audio equipment. The complete stock 

and sales data set covers all stores of one retailer, which accounts in total for 45% of the 

German market. The study was performed during the period January-May 2012, and the 

data set covered the period September 2011-May 2012.  

The author was mostly in contact with three product categories: televisions, digital 

cameras and home audio equipment. This is hence no surprise that these will be used 

as the main source of data for the study. However, insights from other categories will be 

also added when possible. 
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Outline of the thesis 

Chapter 1: Research background & objectives 

This first chapter introduces the reader with the current supply chain challenges faced in 

dynamic industries that shaped the problem discussed in the thesis. The specific 

purpose and the delimitations imposed to the study are explained, along with the outline 

of the thesis to ease the reading and understanding of the document. 

Chapter 2: Methodology 

In this chapter the research method chosen to conduct the thesis is developed. The 

attempt is to explain the different possibilities and give reasons for the approach chosen. 

The research choices are detailed, namely the method to select relevant data, collect it, 

analyze it, and draw conclusions.  

Chapter 3: Literature Review 

The research about supply chain has been prolific in the recent years, so this part aims 

first at giving a wide understanding of the main topics discussed today and where is 

located the research question discussed in this thesis. Theoretical concepts in marketing 

and retailing are also presented. 

Chapter 4: Case Study 

The case study aims at giving the unique opportunity to the reader to penetrate in a 

major organization that is trying to set up a VMI, see the operational challenges 

encountered and how they are resolved. The data collection process at the company is 

explained. From the analysis of data are derived answers to the three research sub-

questions: the main profit drivers and their measurements, the characterization of stock-

dependent demand and a model for cannibalization. 

Chapter 5: Simulation 

The simulation chapter marshals all the outcomes of the case study to create a model 

representing the transition of products under VMI. The model is applied to a simulation of 

the transition of 34 products (17 predecessors, 17 successors) in 320 stores over a 21 

weeks period. Simulation results are assessed and conclusions derived.  
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Chapter 6: Summary of research results and openings 

This last chapter first summarizes the work performed and outlines the intermediate 

results. Then the main research question is answered under the form of guidelines 

addressed to managers. Limitations and managerial implications are highlighted, and 

future research directions are suggested. 
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Research Methodology 

The purpose of this section is to clarify the main choices made about the way to conduct 

this research. The different options are exposed, weighted, and decisions are explained. 

Finally, a detailed research plan is introduced to the reader. 

Research Paradigm 

In an attempt to clarify the notion and use of research paradigms, McKenzie et al (2006) 

explain: 

The theoretical framework, as distinct from a theory, is sometimes referred to as the 

paradigm (Mertens, 2005; Bogdan & Biklen, 1998) and influences the way knowledge is 

studied and interpreted. It is the choice of paradigm that sets down the intent, 

motivation and expectations for the research. Without nominating a paradigm as the 

first step, there is no basis for subsequent choices regarding methodology, methods, 

literature or research design. 

This establishes clearly that choosing a research paradigm has to be done before 

anything else: the options are thus explored below and the author’s choice is justified. 

Positivism & Interpretivism 

There are numerous research paradigms, which apply better to different fields. 

Positivism and interpretivism are maybe the most common ones in Business Research, 

and it is worth explaining here in what they consist and differ. 

POSITIVISM INTERPRETIVISM 

  

Reality is objective and found 

Truth is one 

Discourse is structured and transparent, 
reflecting reality 

Reality is subjective and constructed 

Truth is many 

Discourse is dialogic and creates reality 

Typical questions 

What is true? 
What can we know? 

What is heuristic? 
What can we understand? 

researcher subject researcher subject 
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If this research paradigm were a sport, it would be 

GOLF (boring, individual, fastidious, 
exacting) 

TENNIS (interactive, interdependent, 
labor intensive) 

The researchers in this paradigm would drink 

Scotch on the rocks (conventional, “hard” 
liquor for “hard science”, hegemonic) 

Californian white wine (natural, 
convivial, social, interactive) 

Table 1: Positivism and Interpretivism. Adapted from Lather (2006) 

As shown in Table 1, Lather (2006) makes a clear distinction between the positivist and 

interpretivist paradigms on two dimensions: the ―ontological assumption‖, that is, the 

approach to reality, and the epistemological assumption, or in other words how the 

researcher interacts with the subject. 

Whereas positivists claim there is one single truth, interpretivists rather believe that there 

are as many truths as researchers, and that they interfere with each other. 

Author’s choice: interpretivism 

For the purpose of this study, interpretivism appears as the right paradigm to follow. 

Indeed it is well adapted when the research is based on a case study, which is the 

opportunity to have a qualitative interaction with the subject research. In a fundamental 

way, a case study is also subjective, since it draws upon the approach of something 

being done by someone and not by everyone, and because it is about understanding 

what is done and not knowing a truth. 

Also, the limited scope of product categories covered limits the conclusions of the study, 

and it would be dangerous to claim the results found here are applicable as such to other 

products. It is also worth pointing out that the very specific market environment in 

Germany plays an important role in understanding the problem, and the same study in 

other environments should show different outcomes. 

Research Method 

Induction, deduction & abduction 

The second step after choosing the research paradigm is to decide how collect and use 

data in order to create valuable knowledge. The decision here is therefore about how to 

move between theoretical and empirical constructions and results. 

Induction is the method by which the researcher starts the study by collecting empirical 

data. Then by analyzing the results, patterns can be found, conclusions can be drawn so 

as to confirm or create theoretical knowledge. Induction lies by nature in observations of 
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the real world, and reality can interpreted in many ways. So it is important that in this 

method that the researcher does not have bias (nor be too subjective in the interpretation 

of the results) and does not analyze or see the data through the prism of a known theory. 

This would be following a different research method. 

Deduction is a second method, starting on the contrary from theory, and attempting to 

look for empirical evidence in the real world. After reviewing extensively the literature 

about the topic at stake, the deductive researcher makes one or more hypotheses 

(predictions of empirical results according to the theory) and, by setting up 

experimentations designed to this purpose, confirms or invalidates the theory. Deduction 

is very well adapted when the goal is to find some real ground to a theory, but it has a 

major drawback: by following strictly this method and focus on their theories and 

hypotheses, researchers may miss some interesting facts coming out the observation of 

reality. 

Abduction is the last research method, which consist simply in combining the induction 

and deduction. The researcher moves between theoretical knowledge and empirical 

observations. Figure 2 summarizes the three research methods. 

 

Figure 2 Deduction, induction and abduction, three ways to link theoretical and empirical 

Author’s choice: induction or abduction? 

Kovács (2005) points out in a study of existing literature about business logistics that 

although it is a science deeply grounded in reality, most research has focused so far on 

deductive approaches. He notes a lack of inductive and abductive research, and call on 

researchers to adopt abductive methods.  

In this study the behavior of a VMI is explored in circumstances of replacing an old 

model by its successor in a dynamic industry. This sounds very inductive, especially as it 

is a very specific case and no appropriate theory was found in the literature. But as the 
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study encompasses logistics, retailing and marketing topics, theories from different 

research streams will be necessary to guide and carry out the research.  

The case study investigated is the starting point of the research, but insights from proven 

theories have been used to simplify experimentations, by enabling some meaningful 

shortcuts. The research method is thus abduction. 

Research material 

Qualitative versus quantitative 

There are different ways of treating the study material, depending of the meaning the 

researcher wants to give: more subjective or more objective. It is usually described as a 

continuum ranging between fully qualitative and fully quantitative, as shown in Figure 3. 

 

Figure 3 Qualitative and quantitative research as a continuum, as opposed to a binary choice 

In a qualitative approach, the researcher explores thoroughly the problem posed and is 

more interested in understanding the different ways of seeing and attacking it, than 

―simply‖ defining a frame and giving a result. The approach gives thus preference to a 

subjective treatment of information, and this is no surprise that the material for such 

research is usually not so much numerical. Speaking with key players, identifying the 

underlying factors, understanding what drives people’s views is the focus of the 

qualitative research. As a consequence, results of the study will not be easily applicable 

to other situations, but they enjoy a high validity for the case being examined. 

On the contrary the researcher following a quantitative approach will attempt to collect as 

much data as possible and treat it in the most objective manner. Quantitative studies are 

especially good when trying to find out patterns across different situations in multiple 

environments. They use numbers as a common and objective language, but translating 

reality into numbers remains always imperfect. The results of the study have a broad 

acceptance, but lack of validity for each case individually, because the quantitative study 

fails in representing the specificity of all situations.  

Continuum of approaches QuantitativeQualitative
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Author’s choice 

In this study an extensive use of data is required. Namely, the stock and sell-out data of 

380 superstores will be investigated and serve as basis for simulations. But the sample 

is limited to one vendor-retailer relationship and lacks the objectivity of a multi-industry 

study. Furthermore the author endeavored to investigate and highlight the specificities of 

the situation by adding many qualitative insights that give more validity to the results. 

Being part of the project team during five months was a chance and a favored position to 

observe from the inside, but also a fair commitment to deliver results highly valuable for 

the company hosting the case study. 

Implementation of the research 

 

Figure 4 Summary of key decisions about research methodology 

Figure 4 presents in a nutshell the author’s choices developed in the last sections. The 

organization of the study has been planned as follows: 

Getting into the context 

The research started with the introduction to the project team and other stakeholders 

involved in implementing the VMI solution. While doing this tour, the author paid attention 

to collecting informally opinions and impressions about the project. In order to get 

familiar with the environment of the study, internal reports were read thoroughly, mainly 

about the company within its industry, the market, the retailing environment, and insights 

about end-customer motivations. The second step was to get familiar with the current 

process, and the process to be implemented (which was being discussed). Maps of the 

process and sub-processes were established to identify action points relevant for the 

study. Also the numerical data environment was explored in order to check validity of 

data (how well the reality of business at store was represented in the data) and ensure 

availability for the study. 

This first phase laid the foundations for the study: obstacles to avoid or overcome were 

made evident, and interest points to aim at were identified.  

Interpretivism
Abduction
but more inductive

Quantitative with

key qualitative insights

POS data 380 

stores: sell in/out, stock

Interviews with

Sony employees

APPROACH >> METHOD >> MATERIAL >> DATA SOURCE
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Looking for theoretical guidance 

The literature review was carried out to look in the existing knowledge similar cases and 

research, with two objectives. The first goal was to see which theories could support the 

research work by giving theoretical ground. The second attempt was to identify gaps in 

the existing research literature in order to orient the study in a way to maximize 

contribution to knowledge in the field.   

Investigating the case study 

During the case study, a dialog was established between qualitative views expressed by 

employees and results from analyses of data. As a general guideline, qualitative data 

was first collected among employees to orient the initial analysis of data. Then the 

results were presented to them, in order to confirm or infirm their opinion and possible 

underlying factors explaining deviations discussed. Finally quantitative data was 

analyzed again through the prism of feedbacks collected, in order to create an accepted 

theory. These guidelines were used to find answers to the three sub-research questions. 

Simulating the VMI 

A model linking all newly accepted theories was created, and first applied on the real set 

of data, to validate the model. Then alternative scenarios were proposed, based on 

existing literature on inventory policies and marketing tactics, and adapted to the case 

study. The simulation scope was decided (products, period, stores) in order to stay within 

the boundaries of the theories coming from the case study. Then simulation was run 

several times on the scope with all scenarios, and averaged results were compared. 

Underlying factors affecting results, such as cannibalization or stability of supply, were 

used to explain the performances observed. 

Drawing final conclusions 

The last phase answers the research questions raised in introduction, drawing upon the 

results of the case study and the simulation. 
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Literature Review 

This section aims at giving the reader an understanding of the framework in which this 

thesis is anchored. It starts with a general presentation of the concept of Supply chain, 

narrowing down to distribution, and then inventory management and VMI initiatives. 

Besides, elementary description of the existing research about stock-dependent 

demands and interfering products is given, and some relevant marketing strategies for 

the product life cycle management are introduced. 

Inventory policies research as part of SCM research 

To the origins 

When the supply chain concept is introduced to newly enrolled students for the first time, 

it is sometimes through a city with points of interests and flows of pedestrians and traffic, 

or the human body with organs and muscles connected and commanded by blood and 

nerve systems, and more often the military campaign (Kovács, 2008). The latter is easier 

to understand, because it gives immediately body to main supply chain concepts: the 

point of consumption or end-customer (the front line) facing uncertainty (war is hard to 

predict, no plan survives contact with the enemy as Helmuth von Moltke said), various 

points of productions for the supply (i.e. ammunitions or food), and the moving of the 

supply between those points (logistics flow). The newly enrolled student gets also 

straight away that an intelligent organization has to plan and manage all this: that is 

when supply chain management comes up. 

This metaphor will be interesting to recall when reading through the next chapters of this 

document: this thesis is exactly a study about how to optimize a system in a period 

where plans do not survive long. 

Rise and conceptualization of Supply chain 

Supply chain as a discipline has emerged in the 1980’s, and the term has come in a 

widespread use in the 1990’s. The activities performed under the supply chain name 

were not new, but the new consideration for these deserved a new name (Hugos, 2006). 

Supply chain is a discipline that stays deeply influenced by practitioners. As a result 

many professional organizations are centered on supply chain, and the definition of the 

concept of supply chain management has had to evolve over time. The last definition 

(2010) from the CSCPM (Council of Supply Chain Management Professionals) is the 

following: 
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“Supply chain management is an integrating function with primary responsibility for 

linking major business functions and business processes within and across companies 

into a cohesive and high- performing business model. It includes all of the logistics 

management activities, as well as manufacturing operations, and it drives coordination 

of processes and activities with and across marketing, sales, product design, finance, and 

information technology. ” 

As seen in the definition above, supply chain management is accepted today as a 

complex function centered on operations, but with a transversal access to other business 

functions. It emphasizes also that supply chain is not only about logistics, even though 

the two notions are commonly mixed up and the two terms used one for the other. 

Distribution 

Distribution is that part of the supply chain managing the processes enabling the opening 

of a channel between the manufacturer of the final product and the end customers 

(Perego, 2011). There is a distinction between two kinds of channels: the trade one on 

one side, and the logistics one on the other side. 

The trade channels concerns the structures and resources used to transfer the property 

from the manufacturer to the final customers. To do so, it requires functional 

intermediaries or full intermediaries, such as wholesalers. The logistics channel stems 

from the trade channels and deals with the physical flow of products and the information 

flows associated. The main areas of activities can be summarized as followed, with the 

typical questions to be answered: 

 Flow optimization: Where to locate warehouses, which transportation means is 

better? 

 Product mixing: which products go into which channel? 

 Customer service: what service level must be achieved and at which cost? 

 Inventory policies: where to locate the stock, how high it should be, and how 

often it should be replenished? 

The study is located in the ―Inventory policies‖ area, and the next section details the 

already existing and prolific literature on the topic. 

 



 Adjusting VMI settings for overlapping successive models, with stock-dependent 
demand and cannibalization: A case study in consumer electronics retailing in 

Germany 

 

26 

 

Review of inventory policies 

The objective of inventory policies is to ―minimize the total cost while satisfying the 

demand‖ (Khouja and Goyal, 2008). This formulation of the problem sounds very 

mathematical, and it is not a surprise that research on this topic has been intensive. 

There are a lot of different inventory models. Emmet and Granville (2007) cluster them in 

two categories depending on the type of inventory review: continuous or periodic. In 

periodic review the inventory level of a product is reviewed at defined time intervals 

(every day, every week, every month…) and depending on its value a quantity is ordered 

to replenish the inventory to a satisfying level. In continuous review the stock is tracked 

by a system and as soon as it passes a predefined threshold, a standard order is 

generated with a predefined quantity. 

Many models have been developed to tailor inventory policies to situations faced in the 

industry. The next section describes some of them. 

Common variables for inventory models 

When reading through the existing literature about inventory models, it appears most 

inventory models refer to a similar set of parameters/variables. However they are tailored 

to specific situations. The list below gives a quick overview of the parameter/variables 

 Demand: constant, variable, seasonal, stochastic, deterministic, stock-dependent, 

price-dependent. 

 Ordering cost: fixed, quantity-dependent. 

 Product cost: fixed, quantity-dependent, stochastic, described by function. 

 Holding cost: linear, function modeling reality (deterioration rate, obsolescence), 

statistical component. 

 Lead Time: fixed, stochastic. 

Some models relax the demand constraint and instead search for a global cost 

optimization, embedding a cost of not satisfying demand. The following pages familiarize 

the reader with some basic models, also called heuristics, found in the literature or used 

by practitioners. Assessments and opinions of these heuristics found while searching the 

existing literature are also given. Indeed as Jeunet et al. (2000) state in a comparative 

study of inventory models, ―a technique behaving well in some contexts may perform 

poorly in some situations. In particular no heuristic can be cost-effective in any context.‖ 

Therefore, it is worth use the research already performed to gain valuable insights for the 

study that follows. 
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Review of inventory models 

Economic Order Quantity (EOQ) 

Intent  Order always a fixed quantity (EOQ) that minimizes both inventory-holding 

cost and ordering cost 

Model Considering a demand forecast under the form of quantities per period Di, a 

fixed lead-time t, a safety stock level SS, a time-dependant stock holding 

cost I(t)=I.t, and a fixed ordering cost C, the formula below gives the quantity 

ordered per period Qi. 

                             
   

 
          

     

 
            

Opinions A very local optimization that generates disruptions upstream in the supply 

chain, which has eventually a boomerang effect on cost and service level for 

the entity using EOQ (Lee, 1997) 

 Often considered as the best rule for retailers selling items with independent 

demand as it balances their two main sources of costs (Lau et al., 2008) 

 Cost-ineffective and unstable when demand variability increases (Jeunet et 

al., 2000) 

Lot-for-lot (L4L) or Order-Up-To policy 

Intent  Order every time the exact quantity needed in the next period so as the stock 

level matches exactly the planned demand 

Model Considering a demand forecast under the form of quantities per period Di, 

and a fixed lead-time t, the formula below gives the quantity ordered per 

period Qi. 

              

Opinions Good for perishable products (Subramaniam, 2009) 

Periods Of Supply (POS) 

Intent  Order at fixed time intervals the exact quantity needed until the next order so 

as the stock level matches exactly the planned demand in the interval 

Model Considering a demand forecast under the form of quantities per period Di, a 

fixed lead-time t, and a period interval p, the formula below gives the quantity 

ordered per period Qi. 
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Periodic Order Quantity (POQ) Mix of POS & EOQ 

Intent  Order at optimized time intervals the exact quantity needed until the next 

order so as the stock level matches exactly the planned demand in the 

interval 

Model Considering a demand forecast under the form of quantities per period Di, a 

fixed lead-time k, a safety stock level SS, a time-dependant stock holding 

cost I(t)=I.t, and a fixed ordering cost C, the formula below gives the quantity 

ordered per period Qi. 

                   
   

 
    

   

   
          

       
              

Opinions A heuristics which remains stable when facing uncertain demand, but create 

additional costs (Jeunet et al., 2000) 

 More advantageous for the vendor than for the buyer in terms of Service 

Level and Cost (Lau et al., 2008) 

Least Unit Cost (LUC) 

Intent  Order at optimized time intervals the exact quantity needed until the next 

order so as the stock level matches exactly the planned demand in the 

interval, at a minimum cost per unit 

Model Considering a demand forecast under the form of quantities per period Di, a 

fixed lead-time k, a safety stock level SS, a time-dependant stock holding 

cost I(t)=I.t, and a fixed ordering cost C, the formula below gives the quantity 

ordered per period Qi. 

                          
        
    

                           
               

  
   

   
  
   

 

Opinions When demand stability increases, it remains stable but costs do increase 

(Jeunet et al., 2000) 

Silver Meal Algorithm 
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Intent  Order at optimized time intervals the exact quantity needed until the next 

order so as the stock level matches exactly the planned demand in the 

interval, at a minimum cost per time period 

Model Considering a demand forecast under the form of quantities per period Di, a 

fixed lead-time k, a safety stock level SS, a time-dependant stock holding 

cost I(t)=I.t, and a fixed ordering cost C, the formula below gives the quantity 

ordered per period Qi. 

                          
        
    

                          
               

  
   

      
 

Opinions A robust algorithm (does not create much instability) with costs increasing 

slowly with demand variability (Jeunet et al., 2000) 

Yield more benefits to the supplier than for the retailer (Lau et al., 2008) 

Minimum Demand Technique (MINS) 

Attempt  Lumps the requirements from the minimum-demand period into a previous 

period because placing orders at minimum-demand periods results in higher 

inventory costs than ordering plans which avoid such occurrences 

Model complex algorithm  

Opinions Reacts well to demand variability by following demand pattern, yield stable 

costs but create instability towards the upstream (Jeunet et al., 2000) 

Technique for order placement and sizing (TOPS) 

Attempt  A four pass-procedure which is summarized as follows:  

(1) A first IPPA pass  

(2) New insertion between existing orders  

(3) A second IPPA pass  

(4) Possible shifting of orders to earlier periods 

Model complex algorithm 

Opinions A complex algorithm which is near-optimal in terms of costs and adapting 

well to variable demands, but generating instability (Jeunet et al., 2000) 

Many opinions in the benchmark of inventory models above come from Jeunet and 

Jonard (2000), who carried out a comparative analysis (through simulations) to evaluate 

the robustness of the models, that is, how well they work in unstable environments. In 
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practice this is often the case when the demand is uncertain. Their conclusion is 

interesting:  

The simulation results clearly show an inverse relationship between cost-effectiveness 

and instability. Therefore, managers should take into account these two `opposite’ 

dimensions in their decision process, under quite unforeseeable environments. 

The Joint Replenishment Problem 

In practice, and first of all in the retailing sector, a flow between a vendor and a buyer 

concerns more than one product. The inventory policies described so far focused on one 

product, but when some more come into the picture, the inventory model has to change: 

many inventory models deal with multi-products environments (Erenguc & Aksoy, 1990). 

This has been formalized in a standard problem, the Joint Replenishment Problem 

(JRP). The costs are of two natures:  

1. An ordering cost, incurred whenever an order has to be generated and delivered.  

a. The major ordering cost remains independent of the number of different 

products ordered 

b. The minor ordering cost is linked to how many and which products are 

ordered 

2. A holding cost, time-dependent, which corresponds to the costs of keeping 

product units in stock (financial cost, warehousing cost, obsolescence cost…) 

The JRP problem is NP-Hard (Arkin, Joneja, & Roundy, 1989), which means, in the 

operation research jargon, that there is no easily computable solution. Thus the problem 

is approached with relaxing assumptions and treated with heuristics and meta-heuristics. 

Relaxing assumptions have to be tailored to each and every problem, which explain why 

these initiatives are often the consequence of collaboration with a company on a real 

industrial problem. This study is also about the joint replenishment of two products (the 

predecessor and the successor), but lessons learnt from the literature about the JRP 

could not be applied, because the focus is not on the potential savings on ordering costs 

but much more on the dynamic effects occurring between the two products. 

The Newsvendor Model, a common figure behind many inventory decision 

models 

The Newsvendor (also Newsboy) Model bears this name because it refers to the daily 

challenge faced by newsvendors. Every day they have to decide the quantity of 

newspaper they buy based on the demand they foresee, and the quantity they cannot 
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sold is lost at the end of the day, or sold at a salvage value (in the case of newspaper, to 

be recycled). Cachon and Kök (2007) generalize the problem for the industry in these 

terms: ―The newsvendor model is designed to decide how much of a product to order 

when the product is to be sold over a short selling season with stochastic demand and 

there are no additional opportunities to replenish inventory.‖ 

A lot of industry problems can fall into this generalization, providing that some relaxing 

assumptions are taken. The newsvendor model has been used in different areas 

relevant for this study: optimization of inventory decisions in spot markets (Lee and 

Whang, 2002), management of decentralized inventories (Cachon 2003), or planning of 

the assortment in retailing (e.g., Van Ryzin and Mahajan 1999). One key assumption of 

the newsvendor model, the fact that the merchandise can be sold at a salvage value at 

the end of the selling period, is often under questioning and many researches aim at 

adapting it to different business realities. Cachon and Kök (2007) replaced the salvage 

value by a clearance-pricing model, closer to the reality. 

This could also be interesting for this study, because the shortening lifecycles could 

correspond to ―short selling seasons‖. Unfortunately, there are opportunities to replenish 

inventory, which differs from the base assumption of the newsvendor problem. 

Integrated Supply Chains 

Integrated supply chains 

The last section introduced inventory models and typical problems that happened in one 

vendor-buyer relationship, taking into account the main variables. But by solving 

problems or optimizing locally, one creates more problems for the partners located 

further upstream in the supply chain; this is the famous Bullwhip Effect (Lee, 1997). This 

is where the idea of the integrated supply chain, where decisions overcome traditional 

boundaries, appears. This is a challenge, but the outcomes in case of success are 

attractive enough for a company to seize the chance, and for researchers to investigate 

the field. As Pohlen and Goldsby (2003) state: 

The idea of the entire supply chain acting in a coordinated, synchronous fashion to 

achieve higher levels of customer service for end customers at a lower total supply chain 

cost is inherently attractive. The desired outcomes not only enhance customer loyalty 

and margins, but also ensure the very survival of the firm and its supply chain partners in 

increasingly competitive markets. However, rendering the levels of cooperation and 
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coordination necessary among multiple parties to garner these benefits has proven 

anything but simple. 

This study focuses on products with short product lifecycles, for which the deteriorating 

rate, or obsolescence, is a threat. In a supply chain of such products, members face 

different deteriorating rates and usually make self-centered decisions on their inventory 

policies which may hurt other members and the overall cost of supply chain (Wang et al, 

2010). But by developing coordinated strategies and inventory policies across different 

stages of a supply chain, it is possible to overcome this obstacle. 

On Pull 

Until this paragraph, all inventory models discussed had in common to be based on 

forecasting to generate then series of orders, the two decisions being: 

 When to place the order (when the quantity should be delivered) 

 How to size the order (how much to deliver) 

Different variables were taken into account, adapted to multiple realities, or sometimes 

neglected; some assumptions were relaxed or on the contrary given some refinements. 

But in the end everything relied on a demand forecast. 

A different philosophy, basing deliveries on actual demand, and commonly called ―Pull‖ 

(as opposed to ―Push‖) tries to achieve the same results. First developed to an industrial 

scale by Toyota under the famous concept of ―Kanbans‖, pull strategies foster reactivity 

to demand against attempt to forecast the exact quantity to produce. But it is rarely 

possible to follow a total pull strategy because upstream processes have to be batched 

for business reasons. Chung (2008) explains for example that when manufacturing some 

components for the electronics industry, large batches have to be manufactured at once; 

otherwise it is not sustainable economically. This leads to the notion of decoupling point, 

a point where demand is ―real‖ but supply works on forecast. Chung describes the 

decoupling point as a push-pull boundary, and demonstrates the benefits of having this 

task performed by the distribution function (between manufacturer and retailers).  

Towards a management perspective, the Automatic Replenishment 

Programs (ARPs) 

ARPs, or Automatic Replenishment Programs, derive from the ―Pull‖ philosophy and 

benefit from the progress of automation in the last decades. Myers et al. (2000) reviewed 

the reason behinds the emergence of ARPs and the outcomes. They underline:  
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ARPs represent a radical departure from traditional inventory restocking practices, that 

is, historically as much inventory as possible has been pushed forward within the channel 

with a primary goal of stocking retailing locations in anticipation of customer demand. 

Traditional push systems are becoming more rare as retailers resist inventory “loading”. 

Instead, they frequently expect responsive restocking on a customized basis, that is, 

replenish exactly what was sold at the customer level. 

From a managerial perspective, they highlight the necessity of a strong commitment from 

the management, because those programs (for the reasons mentioned above) are 

change programs: they can easily fail because of internal sabotage (Myers et al, 2000). 

Some more aspects come into the picture. Nannery (1994) points out that ARPs 

represent a radical shift in the buyer-seller relationships: the re-purchase of a product is 

automatic. Furthermore sellers and buyers are exchanging sensible data (prices and 

long-term forecasts), which raise some confidentiality issues (Fiorito et al., 1995). This 

makes evident that ARP initiatives have to be taken from a holistic point of view. Myers 

et al. identified three families of factors influencing the effectiveness of an ARP program: 

Transaction specific factors, strategic factors and organizational factors. They 

summarized them in the framework below:  

 

Figure 5 A conceptual framework of ARP effectiveness, from Nannery (1994) 

Vendor Managed Inventory (VMI) 

VMI is a sub-category of initiatives within the Automatic Replenishment Programs 

described above (Pohlen and Goldsby, 2003). The VMI emphasizes the responsibility 
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that is incumbent upon the vendor of managing inventories in place of its customer, often 

a retailer, with benefits spanning much more than the latest stage of the supply chain. As 

introduces Kuk (2003): 

In a VMI partnership, the suppliers generate orders for the customers based on the 

actual warehouse withdrawal at the customer distribution centers, and product usage 

and consumption at customer stores. [...] The replenishment decisions made by the 

supplier are then more likely to be accurate and the orders generated for the customers 

are more likely to meet the true demand in the marketplace. The reliance on 

consumption information effectively minimizes the so-called bullwhip effect [...]. It is 

generally accepted that VMI can result in lower incidences of stock-out situations and 

hence an increase in the levels of customer services, and cost reduction due to an 

increase in inventory turns and a decrease in the levels of safety stock. 

What a VMI partnership is or should be is not a perfectly agreed concept in the literature, 

but the following ingredients and processes are usually part of it: 

 An EDI (Electronic Data Interface) though which the vendor receives on a regular 

basis POS (Points of Sales) data including past Stock and Sales data. 

 A reactive logistic process triggered by orders automatically generated in the 

system of the vendor, which replenish missing quantities at customer's locations. 

 A vendor process managing the optimal level of inventory at customer's locations. 

In a more detailed analysis about possible design configurations for a VMI, Elvander et 

al. (2007) created the framework of Figure 6, shown with one specific configuration. 

Pohlen and Goldsby (2003) summarized the benefits of VMI initiatives in the view of 

helping manager sell it to their top management and supply chain partners: 

 Increased retail sales 

 Lower supply chain costs 

 Sharply decreased general and administrative costs 

 Enforced mindset shift in the sales force: no more push encouraged 

 Increased visibility 
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As elementary key factors for success, they highlight the importance of information 

technology (EDI, automatic order generation) and trust between the partners, as in a 

general case of ARPs. Research on VMI has become more important in the recent years 

as more positive examples of applications in the industry appeared. For instance, 

through the use of VMI, Procter & Gamble increased inventory turnover by 30% with 

Wal-Mart (Buzzel and Ortmeyer, 1995), lowering supply chain costs. VMIs also helped 

Barilla to increase visibility and retail sales to reach 33% of market share in Europe 

(Hammond, 2003). 

Figure 6 Framework of possible design configuration from Elvander et al. (2007) 
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As seen in the short introduction on VMIs by Kuk (2004), VMIs are also seen as a good 

barrier against the Bullwhip Effect. Disney and Towill (2003) showed that VMIs proved to 

be much more stable to sudden change in demand, such as those generated by price 

variation, than other serially linked supply chains. They explain it by the elimination of a 

layer of decision-making and the drastic reduction of delays in the flow of information, 

two benefits granted when working under a VMI.  

However, after the initial craze for VMIs in the 1990s, many VMI implementation failures 

were reported and some companies even stopped VMI programs because of negative 

results. It is the case of Spartan Stores, because of the non-adaptation of VMI to product 

promotions (Simchi-Levi et al., 2003). Also, Kmart did the same, because the forecast 

ability of vendors was not as good as expected (Fiddis, 1997). 

As a result, a new stream in the VMI literature appeared, aiming to understand benefits 

and success factors for VMIs, and specificities that could be encountered in different 

industries. Dong et al. (2006), in a study about environmental determinants of VMI 

adoption, identify competitiveness of the supplier's market and buyer-supplier 

cooperation as two factors positively associated with VMI adoption, while operational 

uncertainty is negatively associated. Mishra and Raghunathan (2004) also claimed that 

retailers see VMI as a way to increase competition between suppliers, and enjoy higher 

stock levels at stores when letting vendors manage the inventory. Kim (2008) revisited 

these conclusions explaining that it did not hold in general, and that transfer of holding 

cost was the main incentives for retailers to transfer management of stock levels to the 

vendor. Claasen et al. (2008) highlighted improved customer service levels and supply 

chain control as main benefits, while costs reductions came third on their list, to a lesser 

extent. This short review outlines the discussion about the nature of VMI benefits is still 

going on. 

A limitation often pointed out about VMIs is the lack of participation of the 

retailer/customer in the inventory decisions (Sari, 2008). The vendor works from Point-of-

Sales data, but miss a lot of reality of the field (as mentioned, promotions for instance): a 

different family of solutions, the CPFR processes (Collaborative Planning, Forecasting 

and Replenishment) addresses this issue. CPFR involves the customer, from which a 

collaborative input is required to adjust the forecast and the planning so as to keep a 

stock level that matches future demand (even when it fluctuates greatly due to promotion 

or sharp seasonality). 

Kuk (2004) investigated the benefits of VMIs in the consumer electronics industry, 

arguing that initial successes observed in the garment and grocery-retailing industries 
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might not be possible to generalize to others, and found that high level of employee-

involvement and logistics integration were determinants to the realization of the potential 

of a VMI, while the size of the organization was not. Yu et al. (2010) studied the 

possibilities to optimize a VMI for a vendor-manufacturer of dairy products, when both 

raw materials and finished goods are deteriorating, but at different rates. This resembles 

somehow to the consumer electronics industry, where prices and costs deteriorates at 

different rates. 

Characterizing demand: stock-dependence and substitution 

Stock-dependent demands 

Accepting that decisions made at one point in the supply chain influence the behavior of 

the whole chain (Lau et al., 2008), with potential repercussions for the decision maker is 

a well-explored direction in supply chain related literature. Sajadieh et al. (2010) 

proposed a model for the cases where demand itself is influenced by the inventory policy 

chosen. They demonstrate such cases exist, for example when the amount of product on 

shelf at a retailer influence customer’s perception of the product, and develop a model to 

respond to the situation. They find evidence that coordination between partners leads to 

a better inventory policy, positively influencing demand, and thus yielding more sales for 

both partners. 

Stock-dependent demand is often modeled with a deterministic demand function of the 

type D(t)=a.I(t)+b (Baker and Urban, 1988). This form assumes that demand can 

increase indefinitely, which is a strong assumption in the case of expensive consumer 

electronics products.  

Substitution between products 

Dynamic effect between comparable products has also been researched, and the 

phenomenon is called substitution. In a substitution mode there is usually a standard 

product and a set of variant products. In case one is out of stock, the customer might opt 

for the comparable product, and a ratio of such customers is defined in the model. 

Substitution can be one-way or two-ways, depending on the behavior of customers. 

Stavrulaki (2010) studied inventory decisions for substitutable products with stock-

dependent demand, revealing that taking both factors into account can yield significant 

benefits. 
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These models are interesting, but they focus on the effects when one of the products is 

out-of-stock, but not when both of them are in stock. This, also called cannibalization, is 

poorly researched. 

Insights from the marketing world 

This research is at the crossroads of supply chain, topic on which literature has been 

well reviewed in the last parts, and marketing. This part presents the main marketing 

concepts found in the literature that will be useful for the study. 

The Product Lifecycle  

Often referred to as PLC, the Product Lifecycle is a widely accepted concept for 

presenting the life of a product, introduced by Philip Kotler in 1965. The Figure 7 is a 

representation of a typical product lifecycle, showing the course of sales and profits over 

product’s lifetime, going through five stages: development, introduction, growth, maturity 

and decline.  

 

Figure 7 A typical product lifecycle, adapted from P. Kotler, Principles of Marketing, 5th Ed. (2008) 

The total profit generated over a complete lifecycle is the sum of areas X and Y in Figure 

7. Cumulative profit is first negative because of the massive investments needed to 

develop (R&D), launch (marketing expense) and introduce the product (load distribution 

channels) (Wood, 2010). Bowersox et al. (1999) point out that the R&D costs are often 

exceeded by the costs incurred to support introduction. Then profits start being positive 

during the growth and maturity stages of the product life, and fall off again as sales are 

dropping towards the end of life of the product (Kotler, 2008). Profits can also fall 
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negative again if the end of life is not well managed. Figure 7 highlight the challenge of 

generating a positive profit over the complete lifecycle, that is, ensuring the area Y 

exceeds the area X. This challenge is getting more tough as lifecycle are shortening, 

reducing the length of the area Y. 

Supply Chain strategies to support the PLC 

The literature bridging the gap between marketing and supply chain studies primarily the 

means by which supply chain can support a successful diffusion of new product (Amini et 

al., 2010; Bowersox et al., 1999; Lehtonen et al., 2005). Bowersox et al. underline the 

fact that product success can be measured on mainly two dimensions: technical and 

financial. Technical success has to do with the acceptance of the product by customer, 

whereas financial success happens when profit generated over the lifecycle are sufficient 

to cover start-up costs.  

 

Figure 8 Response-based logistics applications of lean launch from Bowersox et. al (1999) 

Bowersox et al. develop an alternative launch technique, not based on approximate 

forecasts and anticipatory logistics (push), but leveraging the progresses made in 

response-based logistics to react quickly to market’s behavior to the new product and 

foster the most successful product versions. Inspired by the lean philosophy, they called 

the technique ―lean launch‖. They explain the use of new supply chain methods can 

influence positively the financial success of the product, minimizing losses when the 

product is not a technical success, and deliver full benefits when it is. 

Lehtonen et al. (2005), in their study of areal supply chain of grocery products, do not 

support the claims of the Lean Launch approach. They highlight in their conclusions the 
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fact that having access to the points-of-sales data, that is a direct view on customer 

demand, does not help in every case the manufacturer to synchronize its output rate to 

the market. They acknowledge however that logistics solution such as VMIs yields 

positive benefits through taking out the distributor step, usually generator of bullwhip 

effect. 

Push-Pull strategies effect on the marketing side 

If supply chain decisions must support marketing orientation to make it effective, the 

interconnection of the two functions is often more profound than often thought. In their 

investigation on channel push and customer pull effects, Chiou et al. (2009) show 

evidence that retailers loyalty toward a vendor comes directly from vendor’s push efforts 

and indirectly from pull effect from end customers. In other words, a vendor must play on 

both sides to build durability of the relationship with the retailer: continue to invest directly 

at the retailer (push quantities, ensure presence and visibility, and do channel 

marketing), and also towards end consumers (invest in end consumer marketing to 

create appeal increasing the pull effect). 

The already cited paper by Sajadieh et al. (2010) also demonstrates that supply chain 

decisions have a marketing effect: demand at retailer is directly linked to quantities 

available on shelves. It covers a reality observed by practitioners: retailers tend to orient 

the consumers visiting their stores towards the product they have the most inventory of, 

and not the one that best suit their needs. 

Conclusions from the literature review 

The literature review has made evident that research on supply chain is prolific, as it has 

emerged in the last decades as a very transversal discipline interacting with every 

function of the modern enterprise. Therefore, research fields tend to be more and more 

at the crossroads of supply chain and other disciplines, and literature makes an 

extensive use of case studies in pioneering companies. 

The development of new supply chain philosophies, encouraging pull flows as part of 

lean manufacturing, has found yet applications more downstream in the supply chain, 

such as replenishment systems between manufacturers and retailers, sometimes taking 

the distributor out of the equation. Response-based systems for retailers such as VMIs 

encountered broad success in the garment and grocery industry, but implementation 

failures have lead researcher to study environmental determinants, for example in the 

consumer electronics business. 
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No research has been found that would link VMIs with stock-dependent demand for two 

successive products with overlapping lifecycles. In addition topics such as 

cannibalization are poorly researched and no relevant theory applicable to the study 

could be found. On the marketing side, themes close to product introduction have been 

researched, but product removal not. Pull strategies, are seen as a way to mitigate risks 

and better respond to final customer demand, but the benefits of push strategies on 

retailer's loyalty to a vendor are also outlined. 

 

Figure 9 localizing the research within the existing research streams 

In conclusion, the author sees a need in the VMI literature for more research on practical 

implementation of VMIs into new fields, such as the consumer electronics business, 

where determinants are different. Among others, an extreme dynamicity of the 

environment (launch and removal of products), a stock-dependent demand, and 

interferences between products being replenished are factors that are worth being 

investigated. 
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Case Study 

First, the data collection procedure is introduced. Second, a general presentation of 

Sony Germany and the German market of consumer electronics products aims at 

providing the reader with a broad understanding of the environment in which the study 

was performed. Then, a detailed explanation of the existing sales processes and of the 

new projected ones is given, so as to make clear which the drivers in the hands of 

management are.  This section also includes the study of sales patterns, based on 

interviews and data analyses. A conclusion summarizes the main findings and gives 

some first answers required before continuing with the simulation. 

Data Collection procedure 

The data used for this analysis has been collected from different families of sources: 

internal reports, interviews with employees and data received from the retailers. The 

Figure 10 matches data sources and main purposes.  

 

Figure 10 Overview of data sources and purposes 

The three paragraphs below detail the process to collect data for the three sources: 

when the source has been used, for which purpose 

Internal Reports 

Internal reports have been used from the very beginning of the study to get familiarized 

with the environment of Sony Germany and understand the specificities of supply chain 

in the consumer electronics industry. 
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Date  Document Used for 

08.01.2012 Sony’s presentation for newcomers General Sony presentation 

16.01.2012 Diagnostic report Market and German end 

customer insights 

20.02.2012 Training on consumer electronics related 

supply chain issues 

Profit drivers, supply chain 

trends in CE industry 

24.02.2012 Process Library - Sales Existing processes definition 

14.03.2012 New process Handbook New processes definition 

15.03.2012 Status Report - Learnings from VMI 

project 

Logic for decisions made 

and observations on stock 

and sales patterns 

Two additional external sources were used to collect information about the German 

market: the corporate website of the MSH Group (Philosophy of MSH, 2012) and the 

report of the German agency for foreign investment (MacDougall, 2011). Details are 

produced in the bibliography. 

Interviews with employees 

The interviews were used to deepen and update the analysis of information found in the 

internal reports. 

Date  Employee Used for 

Weekly from 

05.01.2012 onwards 

Project manager for back-office 

processes 

Processes 

Back and forth on analysis 

of data 

Monthly from 

05.01.2012 onwards 

Project manager for front-line 

processes 

Collection of inputs from the 

sales force 

20.03.2012 Product Manager television Profit drivers, supply chain 

trends in CE industry 
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Stock & sales data 

The extensive access to store stock and sales data has been very important in this 

study. The author wants to underline that such a large and free access is not so 

common, and it must be considered a chance having been given the opportunity to work 

with the data. 

 

Figure 11 Data collection of stock and sales data: from real events to data selected for the study 

Data is coming from two categories of sources: the European Sony Warehouse and a 

large number of stores (Points-of-Sale). 

Point-of-Sale (POS) data 

The POS data covered the complete scope of stores of the MSH group (will be 

introduced with more details further), that is 380 stores. All relevant Sony products 

(~500) are included, and for each of them, POS data is available. For stock levels, the 

data consists of weekly pictures of stock levels taken on Mondays morning, before 

stores opens. The evolution of stock levels during the week is not known. Sales (Sell-

out) data is also provided in weekly buckets, the smallest unit of sales data available the 

number of unit sold since the last Monday morning. This figure can be negative if more 

items under the same reference are returned than sold in the week. The data used for 

the study covers the period September 2011-May 2012 (40 weeks), spanning over the 

peak season of Christmas (Fall 2011) and the product replacement period (Winter-

Spring 2012). 

Data was extracted from the system at different points in time, the latest being the 29th of 

May 2012. As explained further in the study, a selection of products and stores 

restrained the data used to 320 stores and 34 products. The POS data was primarily 

used to study stock and sales patterns and search for evidences of a relationship 

between stock and sales levels. It was also the main source to quantify cannibalization 

effects. For these purposes, the availability of large amounts of data allowed to carry out 

some statistical analyses and draw more valid conclusions. 
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Sony’s sales data 

Sony’s sales (sell-in) data was used to a lesser extent. The sales data available covered 

the same period as the POS data, and all the sell-in directed to MSH stores, for all 

relevant products. Data was available on daily buckets, but this accuracy was not 

needed in the study. 

This data was used to visualize sales patterns over time, and also during the simulation 

to use the real supply availability. 

Sony Germany and the retailing environment 

Sony at a glance 

Sony is a global company with a portfolio of businesses around entertainment and 

electronic products. It was created in 1946 in Tokyo, first as company manufacturing 

electronic equipments. It grew rapidly worldwide, benefiting from major innovation 

breakthroughs in electronics. The thriving of the company is non-dissociable from 

successful innovations such as the Walkman, Trinitron televisions or the PlayStation. 

Those products had a clear technical advantage against competitors, and gave solid 

positions to Sony in the consumer electronics market worldwide. 

This short history is important to understand the mindset at Sony. In the past success 

has come from products pushed to markets by the R&D department. But today the 

company is going into times of economical troubles: Sony has been making losses for 4 

years now. The television business, once the flagship of Sony in terms of profits and 

image, is suffering from stagnating demand and fierce competition.  

There is still a strong belief that relief is going to come from a new successful product 

with unbeatable technical advantage. But top management does not want to abandon 

either the existing key product lines in difficulty: for these, new ways of working have to 

be developed, and there is room for process innovation at all stages of the value chain.  

Sony in Germany 

Sony’s presence in Germany is mainly commercial. The sales and marketing functions 

are thus the most important ones, since the goal is to create an appeal for the Sony 

products thought and engineered for most of them in Japan, and then generate as many 

sales as possible. 

Sony’s headquarters for Germany are located in Berlin, in the eponym Sony Center. The 

Berlin office manages a large product portfolio (around 1,300 models), ranging from 
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televisions, home video & audio systems and digital cameras to portable audio devices, 

earphones and batteries. Laptops are also managed from Berlin, although quite 

independently from the rest. Gaming activities, with the PlayStation portfolio are steered 

from elsewhere. 

The German branch has gone through times of troubles in the 2000’s but a successful 

turnaround has been undertaken and it is in 2012 the best sales company in Europe, in 

terms of sales volume and profit generated. It is explained by a number of best practices 

and initiatives that have been fostered by the management, such as the one under 

question in this study. The sales in fiscal year 2011 totalized 750M€. 

But as all Sony entities, the branch must contribute to the personnel downsizing effort 

announced for 2012. Re-engineering processes is necessary in order to continue to 

operate and increase effectiveness, but more efficiently with lesser resources. This could 

not be done without a strong message coming from the top: one year before the start of 

this study, decision has been made to change the top priority at Sony Germany. From a 

costly market share objective, synonym with price wars and quantities pushed into the 

stores, the objective was switched to maximizing profits. It has been thought to be more 

adapted to the stagnating demand and need to gain in efficiency internally. 

Consumer electronics retailing in Germany: through MSH or out? 

The market for consumer electronics in Germany is estimated around 24 billion (2009), 

15 billions of which on entertainment electronics. It is concentrated in the hand of a few 

companies.  

 

Figure 12 Quick overview of the Germen market of consumer electronics retailing 

As highlighted in Figure 12, Media Saturn Holding (MSH) is by far the main retailing force 

of consumer electronics products in Germany, and for a company like Sony, it means 
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this player owns the key of the door to the market. MSH, as it is going to be recalled in 

the next chapter of the thesis, is the main German client for Sony and most of its 

competitors. The group owns a total of 380 stores in the country, very well distributed, 

which explains also the very high market share. MSH is the partner with which Sony 

Germany has started the VMI initiative.  

 

Figure 13 Coverage of the German territory by Media Saturn Holding (MSH): 380 stores 

Focus on MSH: One retailer, two brands, 380 customers 

It is important to know how MSH works to understand why a VMI program has been 

proposed to them. MSH owns two different retailing brands: MediaMarkt and Saturn. 

Even though the two retailing networks share some common infrastructure 

(Headquarters, Information Systems) they have different strategies and treat themselves 

as true competitors. They even have stores facing one another in some locations. 

 

Figure 14 Rough organizational sketch of Media Saturn Holding (MSH) 

Besides, each store of the MSH network is very independent. It can choose freely which 

products it wants to buy and sell: there is no agreed common portfolio. It means also that 

every store is managing the ordering process on its own. On top of that, as of now MSH 
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doesn’t provide any logistics infrastructure nor distribution solution. The main activities at 

MSH are in fact just two, and done locally at store level: buying and selling.  

On the buying side, stores are getting advantage of the size of MSH when bargaining 

with manufacturers. They can obtain large quantities, get prioritized over other retailers, 

and pay low prices. On the selling side, they make an intensive use of flyers and 

promotional activities to attract customers in their stores and it participates to the general 

opinion that MSH offers low prices, which is not always the case. Once in a store, 

customers find a very wide variety of products and models. Stores usually have no 

warehouse; all the goods are directly present on shelves: for customers it is easy to grab 

products, but the reviewing of inventory and ordering is more complicated. 

 

Figure 15 View of the interior of a spacious Saturn store offering a wide variety of products and 
example of flyer issued by MediaMarkt to attract customers into the stores 

To summarize the main points, from the consumer electronics manufacturer’s point of 

view, MSH is not an easy retailer to deal with: 

 Stores and employees have a lot of autonomy (different product portfolios 

and prices) 

 Manual orders are issued by 380 stores on a daily basis, without preceding 

forecast 

 Direct deliveries to all stores once a week are preferred (no distribution 

network) 

 Demand is very unstable due to the amount of flyers and promotional 

activities 

 Neither individual nor consolidated forecast is provided to vendors. Just an 

annual agreement on the volume of business is signed. 
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Processes between Sony & MSH: current and future state 

Current process between Sony Germany and MSH 

To respond to the complexity imposed by MSH, Sony Germany has set up a general 

process involving a network of sales representatives, a central sales office, the 

marketing department, the logistics department (downstream flow), and the supply chain 

department (upstream flow). The main features of this general process are (responding 

to MSH’s four main points):   

 Each MSH store is considered as a single customer with its own product 

portfolio 

 Each MSH store is managed by a Sony sales representative (“sales rep”) in 

charge of reviewing stock levels at store, collecting orders and selling 

products. 

 Each MSH store gets goods delivered at least once a week on pre-agreed 

weekdays (DDD: Dedicated Delivery Date). 

 Flyers and promotional activities are mainly done on specific models. Sales 

reps are given autonomy to negotiate those activities. 

 Need forecast towards upstream processes (factories…) is done by the 

marketing department on general market considerations. 

This approach fosters service levels to MSH, but has proven at the same time to be very 

costly. As Sony Germany is tied up by efficiency objectives, such as a limited number of 

sales representatives, the process has not the resources it would need to be plainly 

effective. Figure 16 introduces the general process between Sony Germany and MSH 

Germany.  

The author thinks necessary to express a personal opinion, which, in his view, explains 

the existing ways of working and some of the decisions made further. The complexity 

and risks associated with the consumer electronics products would require advanced 

supply chain solutions, and more specifically in inventory management (timing, 

localization, quantities). However, since MSH’s people at the bottom of the pyramid are 

really empowered (they are the ones who actually decide a lot of things), from a 

managerial point of view any initiative must meet the following success factors: 

1. Have clear benefits to get easily acceptance across the 380 stores 

2. Be simple to understand and operate by people having normal to low profiles in 

logistics (no supply chain specialists) 
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There is a lot of human in the decisions made, and the classical approach in industrial 

environments –bringing up a case study demonstrating financial returns and other 

positive benefits- is not applicable. Likewise, every change that would be perceived as 

bringing in more complexity is likely to be rejected. 

In fact, a good way to introduce change at MSH is using the network of sales 

representatives as many messengers that will make the job of convincing individually 

each store buyer. As they usually know each other for months and sometimes years, the 

trust relationship is already established. But to do so, the initiative must be also easy 

enough to understand to be successfully explained by the sales representatives, who are 

not supply chain specialists either: the famous KISS principle (Keep It Stupid Simple) 

is a must. 

  

Figure 16 General process currently used between Sony Germany and MSH stores, highlighting 
critical issues 
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Focus on operations in the Warehouse: 

The quantities arrive to the warehouse based on the need forecast issued by the 

marketing department, but this need forecast is highly inaccurate. As a consequence, it 

can be that high amounts of some products stay in the warehouse, not serving any 

purpose. In the consumer electronics industry, where obsolescence is fast and costly, 

this is dangerous. For these reasons Sony has set up a very effective IFC (Inventory 

freshness Control) process, to ensure all goods flow out quickly enough, using 

promotional activities if necessary. This approach is hedging against overstock risks, but 

it is more complicated to deal with supply availability.   

A SWOT analysis has highlighted that the weaknesses of the current process (the three 

critical points of Figure 16) could be addressed thanks to positive external factors 

(opportunities). Namely: 

 A European project on forecasting will help establishing better need forecast 

(towards the partners upstream) 

 MSH’s unified system combined with Sony’s ability to pull through Point-Of-Sale 

(POS) data such as sell-out and stock per model will give visibility to steer sales 

team 

 MSH is also going through difficult times, and they are ready to experiment new 

ways of working: why not try to switch from a PUSH to a PULL philosophy? 

 

Figure 17 SWOT analysis on current processes between Sony and MSH stores 

But, the external phenomena which threaten the process (and for which a solution must 

be investigated) are also made evident in the SWOT analysis (―Threats‖). The third point 

is a concern about the shortening lifecycles and stagnating demand, which make 
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introduction and withdrawal of models critical to profit. This is the topic of this thesis, 

and explains why Sony had interest in hosting this research. 

Where an idea pops up 

In December 2010 has started at Sony Germany an initiative aiming at implementing a 

VMI (Vendor Managed Inventory) system with MSH stores. The idea came up after 

observing what was done in other sectors and the results of the SWOT analysis above. 

The foreseen solution consisted in agreeing with participating stores a maximal stock 

level at the retail location, for every Sony product that is not flyer specific (these products 

have a much more stable demand since they are less subject to promotional activities). 

This stock level, called ASL for Agreed Stock Level would then be registered directly 

into MSH system. Sony could pull every Monday this information along with the current 

stock level and sell-out generated the week before for every product. A module would do 

this automatically in Sony’s system, which would also derive from ASLs and current 

stock levels the desired delivery quantity for the week. Sony could establish on the 

behalf of participating stores purchase and deliveries orders, and then send them to the 

warehouse to be part of the pre-agreed weekly delivery. This scheme is basically a 

PULL system based on fixed delivery intervals (weeks) and maximal target stock 

levels (ASL). 

Stores don’t send a forecast of future needs to Sony. But with the past sell-out data, 

Sony could build an estimation of quantities that will be needed for the VMI in total 

(quantities that pulled from stores in the future). With this estimation Sony would first 

reserve quantities in the warehouse for the short term, and also influence the total need 

forecast sent upstream to factories for the medium and long term. This part of the 

scheme is still a PUSH system, but supported by better visibility on final demand. 
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Figure 18 Idea sketch drawn to start and explain the project 

From concept to process 

In September 2011, after several fruitless attempts, a pilot project has been initiated with 

the start of the VMI with 26 stores of Saturn (one of the two retailers of MSH) only. The 

project was carried by the Change Management Team, because it had been recognized 

that the success of the pilot got through massive changes in processes and mindsets. 

Indeed the lesson learnt from the repeated failures was that without a strong process 

spanning internal departments and customers, it would not be possible to make the idea 

a sustainable way of working with MSH. 

Figure 19 presents the new framework, as opposed to the general process in place 

presented in Figure 16. All the points of the concept developed in Figure 18 are in, with 

some adjustments to reality. First ASLs (Agreed Stock Levels) are really under control of 

buyers at store. Sony gives a recommendation, once a month, based on past sell-out 

data and seasonality. These recommendations are the basis for negotiation between 

sales representatives and store buyers. Changes in ASLs made buy buyers, along with 

Point-Of-Sales (POS) activity (sell-out, stock) are monitored from weekly data received 

and turned into steering information towards sales representatives to tell them where to 

focus when they are at stores. Results have shown that this particular process functions 

pretty well, with stores following Sony’s recommendation 90% of the time. 

Stores are asked to order quantities for promotional activities on top of the VMI, so as 

not to disturb the balance of the PULL system. Indeed, quantities pulled from Sony 

Warehouse tap into a weekly ―reservation‖, that is, a quantity that has been virtually put 

aside in the warehouse and is reserved for the week for the VMI. This quantity is sized 

every month based again on past sell-out data and seasonality, but does not take into 
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account promotional activities, for which Sony’s headquarters have little visibility in 

advance. Together with the reservation at Sony warehouse, the sell-out data received 

help adjusting the medium and long term need forecast sent upstream. 

Finally, the ―replenishment run‖ corresponds to the PULL system between MSH stores 

and Sony Warehouse and runs fully automatic. POS data is pulled automatically from 

stores on Mondays through an EDI connection (Electronic Data Interchange), analyzed 

in Sony IS system and result in new purchase and delivery orders sent to the 

warehouse. If an order cannot be fulfilled during the week, it is cancelled, since the next 

replenishment run will generate again orders to replenish the missing quantity at store. 

The system takes also into account deliveries in transit. 

 

Figure 19 New process in place between Sony Germany and the MSH pilot store participating in the 
VMI initiative 

As shown in Figure 19, the process is still incubating within the Change Management 

Team, and must be handed over to regular departments. The pilot project must identify 

new issues coming up, and also find and test ways to counter effectively the threats 
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mentioned in the SWOT analysis of Figure 17. Indeed, before expanding the pilot 

process to all MSH stores, the management wants to know how it will be possible to 

handle the period in which old models are replaced by the new generation. Working on a 

PULL basis with the largest customer can yield big benefits but is also perceived as 

risky. The next section – study of stock and sales patterns- initiates the investigation and 

leads to first conclusions. 

Study of stock and sales patterns  

As just mentioned, a particular issue that the project team sees coming up with full 

deployment of the new process with all MSH stores is the loss of control on sales to 

retailers during critical phases of the life of models. Indeed, during the launch phase 

of a product, it is highly appreciated to be able to push high quantities of products into 

stores to ensure a rapid penetration and high availability to respond to potential demand. 

The same happens with the old range of products for which remaining quantities might 

have to be pushed in order to be cleared. The following paragraphs introduce to the 

reader qualitative insights collected by the author among Sony’s employees to better 

orient the study. Numerical data supports the views and opinions expressed every time it 

has been possible to do so. 

Phasing out the old product range 

The exact timing of product withdrawal varies depending on the category (televisions, 

digital cameras, camcorders, blu-ray players…), but generally speaking products enter in 

the End-Of-Life (EOL) period in January after the boom of Christmas sales. What does it 

mean in practice? Sales to store (sell-in) naturally drop, and for Sony’s management the 

focus shifts from ensuring an equal distribution to clearing the quantities remaining in 

the upstream stages of the supply chain. Towards the end of the EOL phase, the 

objective is to help clear out the old products of stores to let the new models flow in. 



 Adjusting VMI settings for overlapping successive models, with stock-dependent 
demand and cannibalization: A case study in consumer electronics retailing in 

Germany 

 

56 

 

 

Figure 20 Sell-in & sell-out profile of the old product range at MSH when entering EOL period 

As shown in Figure 20, for the three product categories presented the behavior is similar 

and support the qualitative views expressed above. The sell-in of the old product range 

drops by 50% between November and January, and continues to decrease sharply until 

almost disappearing in April. On the contrary, the sell-out (sales from stores to end-

customers) decreases more slowly: there is still a demand to satisfy for the old 

models in April.  

To meet the demand, stores use mainly their on-hand inventory (Figure 20 shows that 

the sell-out clearly exceeds the sell-in during the EOL period). As a result the inventory 

at store decreases but could seem to remain high enough to satisfy the demand: as 

shown in Figure 21, the amount of stock beginning of May is still one third of that of the 

peak in Christmas season. This is in line with the variation of the sell-out, which has also 

decreased in the same proportion, the ratio stock/sell-out, also referred to as Weeks of 

Supply (WOS), remains stable. One could think this reflects a good performance of 

inventory management. 

 

Figure 21 On-hand inventory profile at MSH stores when entering the EOL period 
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But reality is different, because even though the total stock level seems right, during the 

EOL period the quality of the distribution has suffered from not having been taken care 

of: Figure 22 shows the evolution of the availability ratio of products at stores. It indicates 

the percentage of stores having the minimum inventory required to serve correctly 

demand, averaged on the product range. This ―minimum inventory‖, defined between the 

marketing and sales departments, is very often two pieces, following the ―One-to-

show+one-to-go‖ rule. Exceptions concerned fancy color variations of a model (for 

example pink cameras or white televisions) and expensive televisions with large inch-

sizes (typically flat screens > 55’). 

 

Figure 22 Average availability ratio observed at MSH stores when entering the EOL period 

What says the chart? During the EOL period there is a sharp fall in availability, down to 

one fourth of that of the peak of Christmas. The phenomenon is observed for both 

categories represented (Television and Digital cameras – camcorders). The 

consequence is twofold. On one hand, less and less stores actually have the minimum 

inventory to serve demand correctly, and these stores potentially lose sales to end-

customers. On the other hand, some stores concentrate large amount of inventory they 

are not likely to be able to sell out. For those stores Sony Germany pays extra cash-

conditions (this operation is called ―stock compensation‖) to help them clear out the 

stock, which damages profits. 

09.2011 10.2011 11.2011 12.2011 01.2012 02.2012 03.2012 04.2012

A
v

a
ila

b
ili

ty
 r

at
io

 a
t s

to
r 

e
 (%

)

Month

Availability 
ratio 

at store

Television

Digital Cameras -

Camcorders

End-Of-Life (EOL) period

Christmas sales



 Adjusting VMI settings for overlapping successive models, with stock-dependent 
demand and cannibalization: A case study in consumer electronics retailing in 

Germany 

 

58 

 

 

Figure 23 Distribution of on-hand inventory across MSH stores at different points in time towards the 
EOL period 

Figure 23 brings some evidence to this view. For the three product categories presented, 

it shows how the total inventory was distributed across stores, at three different points in 

time. Before Christmas (Curves Poly 47.2011), the distribution curve shows that most 

MSH stores have between two and six units of each product in inventory. As time goes 

by, the shape of the distribution curves changes, with two factors. After Christmas 

(Curves Poly 01.2012) and towards the end of April (Curves Poly 19.2012) more stores 

have very little or no inventory (A). The second change is the apparition of a lump (B), 

meaning that a growing proportion of stores keep large amount of inventory, but they are 

still fewer than the stores with little or no inventory left. This is how the distribution 

becomes unequal, with the negative effects for Sony top- and bottom-line exposed 

above. 

As of today, in the general process mentioned in Figure 16, the necessary adjustments 

are carried out through promotional activities and flyers. Those do generate additional 

demand, but they also damage profits since retailers are asking for special conditions. 

On top of that, the demand generated is not easily foreseeable; it might be than an extra 

quantity of a model in EOL is sent to a store for a promotional activity but fails to be 

cleared out. As a consequence flyers are not a sustainable solution, since they create 

sometimes more problems than they solve. The attempt of the project team is to 
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leverage the possibilities offered by the new process (Figure 19) to manage the EOL 

period differently. The process should keep the distribution optimal throughout the EOL 

period, that is: 

1. Ensure that all stores offer the old product range not to lose sales potential 

2. Prevent situations where few stores concentrate large amount of inventory 

in order to avoid stock compensation. 

Introducing the new product range 

Introducing the new product range is a different story. Forecasts for the new models are 

issued long time in advance by the marketing department (as explained before, the lead 

time varies between one to four months depending on the product category), with little 

visibility on what the real final demand will be.  

One key concern before introducing new products is to ensure the commitment of the 

downstream distribution channels. Aware of this situation, Sony Germany organizes a 

roadshow right before the launch and invites all the retailers. The goal of this seven-

week event is to get them familiar with the new models, take advanced orders, and 

organize promotional and marketing activities to successfully start sales of the new 

products at stores. Experience has shown that this event is critical to success in order to 

get a wide distribution. Stores which do not order a model during the event are very less 

likely to order it in the future.  

Through the event, Sony Germany is usually able to get orders that will match the 

quantities that have been forecasted and ordered to the factories one-to-four months 

before. If necessary, promotional activities are negotiated with stores to make sure all 

quantities will go into loading the distribution channels, which is preferable to keep new 

products sitting longer in the central warehouse. Similarly to the EOL period 

management, promotional activities are seen as a solution, and it is, but it creates also 

problems: some stores will start with large amount of inventory of a new product, without 

knowing if it will be successful. Some others which get less focus will not get quantities at 

all (see Figure 25). So the risk is to start the product life cycle with an already unequal 

distribution. 
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Figure 24 Sell-in and sell-out profile of the new product range at MSH stores, after the introduction 

On the other hand, the supply for new models is not very well predictable in terms of 

quantities and timing. Indeed the complexity of the supply chain processes upstream and 

the technical complexity of the products themselves lead to frequent delays, variation in 

quantities and sometimes quality-blocks stopping sales. As a consequence new models 

often arrive either with very little quantity, or by large batches. Figure 24 shows the 

profile of the sell-in and sell-out of new products in February-May 2012.  

The X-axis corresponds to the number of weeks elapsed after the introduction of the 

product. The initial peak in the sell-in in week one represents to a product launch with 

flyers, or so-called strategy of the ―vertical ramp-up‖. It happens for the three categories 

Television/Digital Imaging/Home Audio Video. After three weeks, the sell-in starts to 

increase again to reach a steadier state. Sell-out is slowly increasing but lags behind 

sell-in: stores are building up inventories. 

 

Figure 25 Actual penetration of new products in MSH stores: increasing availability ratio over time 
for the three product categories observed 
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massive, the availability ratio achieved does not exceed 40% one week after the 

introduction. This figure goes up to 70-80% five weeks later, evidence that there was 

potential to achieve a better distribution at the time of the launch (more stores were 

actually willing to get the product on their shelves). 

 

Figure 26 Distribution of on-hand inventory across MSH stores at different points in time after 
launching a product 

Figure 26 represents in the same way as Figure 23 how the inventory is distributed 

across MSH stores, at different points in time. Up to three interpolated curves (with 

R2>0.9) show how this distribution has evolved in time after the product launch. Again, a 

similar pattern appears for the three categories Television/Home-Audio-Video/Digital 

cameras-camcorders, as made evident in the lower-right quadrant of the figure. One 

week after launch, a majority of stores don’t have the minimum required inventory (either 

one or two units), while those which have are grouped in different lumps around two-

three units, seven units, and more than eight units. As time goes by, less and less stores 

have zero inventories (A) and the distribution between stores with inventories get 

smoothed (the lumps tend to disappear: B). The distribution profile is then getting closer 

to the one observed in Figure 23 before the Christmas season, which corresponds to the 

steadier state to reach. 
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Being able to achieve efficiently the widest distribution as possible as soon as possible 

has different positive implications. First, by offering the product in more retail locations, 

Sony Germany is able to get a better and more reliable feedback on real demand, and 

adapt its forecast accordingly. Second, in case of a very successful product, stores that 

are not able to get the new model will keep on complaining, generating disturbances and 

noise in the process, which sometimes entails expediting orders at a higher cost. A first 

goal to achieve in product introduction is hence the following: 

1. Maximize distribution breadth across MSH stores as soon as possible. 

The quantities to distribute being somehow frozen (forecasted months in advance) 

before the launch, a wider distribution is possible only if no or less stores monopolize 

large amount of new models. But avoiding excessive piling up of inventories in the first 

weeks of the product lifecycle has some proper advantages too. First, in case of product 

failure (demand much lower than expected) the impact of corrective commercial actions 

to clear up the stock in retailing locations will be lower. Second, keeping a lower stock 

level in the distribution channels has a positive consequence on the cost itself of the 

product. Indeed, electronics products follow usually a cost curve decreasing sharply in 

the first weeks, because initial production outputs are impacted by technical issues 

entailing major additional costs. Thus, by putting inventory in stores later (keeping a 

lower Weeks of Supply at stores); Sony Germany should be able to save on costs and 

improve in a direct way its margin. As of now, it is possible to assert a second goal for 

the product introduction: 

2. Find an inventory level at store balancing the achievement of sell-out 

potential and the cost incurred for Sony Germany. 

Cannibalization effects 

Until this point, the interactions happening between the old and the new product ranges 

have not been considered. But they exist in reality, and from the experience of many 

Sony employees, they have a major impact on what is actually happening in the period 

where old products are being removed from the market, and new products are being 

introduced. The phenomenon is commonly called ―cannibalization‖. From talks with 

internal people and analyses carried out by Sony Germany in the past, cannibalization 

happens at different stages and for different reasons. 
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Channel cannibalization effect: at store buyer level 

What leads a store to refuse to buy the new model, while it had the predecessor on 

shelves and sold enough units of it to say it was successful? A common answer the 

sales representatives are used to get is the following: ―I have still enough inventory of the 

predecessor left in order to cover my sales for the next three months. Why should I buy 

the new one? Then nobody will want the old model…‖ This fact explains why Sony 

Germany is putting so much emphasis on clearing the distribution channels of the old 

product range to make the introduction of the new one easier. 

It is not easy to observe the phenomenon in reality, because the data available mixes up 

different effects. Indeed, many other factors could explain why a store would not be 

willing to buy the new model. For example, competition might have released more 

attractive products in terms of price and features. This only would be a sufficient 

explanation. Second, stores might have space issues in the store and do not want to get 

the model because they don’t have space to display it. MSH stores are using dynamic 

space allocation, which means that Sony doesn’t enjoy a fixed display space: if for any 

reason, Sony Germany is not able to supply a model for a short period of time, stores are 

likely to replace the Sony product by another one (even from another brand) instead of 

leaving a display spot empty. And besides, it is hard to measure ―willingness‖ 

numerically, because what the author had for the purpose of the analysis just consisted 

in actual sales data (and not orders), which is biased by the supply availability (a store 

willing to buy a model is not sure to get it in case of short supply, and this store will be 

missed out in a numerical estimation). Eventually, a purpose of the roadshow organized 

by Sony Germany is to alter positively the willingness of stores by offering special cash-

conditions on old and new models: a numerical study embeds this unwanted bias. 

Nevertheless, it is worth attempting to search for numerical evidence and evaluate the 

phenomenon by some simple curves. With the data available, it is possible to draw the 

average sell-in of the new model observed for different levels of stock of the old one. 

This curve has to be done at model level to make sense, because the balance 

price/features competitively is different for every model. Figure 27 gives an example of 

how this curve looks like in the particular case of the cannibalization of a new television 

model by its predecessor. What strikes at first is that the curve is clearly declining, that is, 

the more stock of the predecessor there is in stores, the lower volume of sell-in 

there is in average. The curve is first decreasing sharply (a big difference in sell-in is 

observed between very low inventory levels and the rest) and gets more flat for higher 

inventory levels of the predecessor. 
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Figure 27 Example of cannibalization of a new television model by its predecessor, at store buyer 
level 

The trend line chosen to ―smooth‖ the observations is exponential, because it ensures 

the trend remains in positive values, and avoids the fluctuations of a polynomial 

extrapolation, which would intuitively not make much sense in that case. And the 

correlation coefficient is above 90%, which is quite high actually. For many other models 

the observation is not as clean, but the message is similar. 

 

Figure 28 Absence of cannibalization for a step-up digital camera, at store buyer level 

However, some models present a totally different pattern. Figure 28 shows the same 

curve as before, but for a step-up digital camera. The low-value of this model, launched 

with extensive use of flyers, combined with the fact that it is less bulky (does not take up 

much space on the shelves) may explain the absence of cannibalization predecessor-

successor. Even if it is difficult to conclude on this case, this is a sufficient reason to draw 

this curve individually per model and not to draw conclusions per category. 

Customer cannibalization effect: at end-customer level 

The second type of cannibalization happens in the stores themselves, when end-

customers face the shelves and have to decide whether they buy the old or the new 

model. The old model is often more attractive in terms of price, the new one in terms of 

features. What the end-customer chooses in not easily predictable, since every person 

has different views on balancing price and features in the purchase decision. The 

purpose of this analysis is neither to determine how to set the price of the new and old 
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model to minimize the cannibalization effect, nor how to organize the promotional 

activities to counter the phenomenon; it is to see how the level of inventory of the 

predecessor model influences the sell-out (sales to the end-customer) of the successor.  

 

Figure 29 Evidence of the cannibalization on step-up camcorders at end-customer level 

As shown in Figure 29, a similar pattern as for the channel cannibalization effect appears 

for the step-up camcorders. The chart was drawn considering only stores with safe 

inventories of the new model (the already mentioned ―One-to-show+one-to-go‖ rule), in 

order to minimize the possible bias created by cases in which a store does not have 

enough goods to cover the sell-out. Again the conclusion to draw is the following: The 

more inventory of the predecessor a store has, the lower the sell-out of the 

successor. For other products, the shape of the curve is similar, though more scattered 

than in this case. 

The author has to add a quick note on the measurement of the customer cannibalization. 

Several cases have been reported by the sales force according to which stores had 

received the new models but kept them on purpose out of the shelves in order to sell first 

the old model out. The data in possession of the author could not cover this case, and 

the assumption behind the chart above is that if there is a saleable stock reported, the 

end-customer has access to it. Nevertheless, it is interesting to know from a qualitative 

point of view that such cases exist: providing stores with optimal inventory levels will 

influence but not be able to action totally effectively the behavior of the buyers. 

Conclusion on cannibalization 

The analysis of stock, sell-in and sell-out data for several couples of predecessor-

successor, along with qualitative insights provided by the sales force indicate 

cannibalization impacts the performance of the new model. It is difficult to establish a 

reliable unique quantitative relationship between the inventory level of the old model and 

the performance (sell-in and sell-out) of the new one, but the vast majority of products 
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present a similar pattern: the higher the inventory of a predecessor in a store, the 

lower the sell-in and sell-out of the successor. This observation covers the behaviors 

and interests of the store buyers, the sales clerks and end-customers. In the simulation 

that follows, observations made will help embed cannibalization in the best way as 

permitted by the resources given to the author. 

Stock-dependent demand 

Customer cannibalization has introduced a new fact: it seems sell-out and stock levels 

are some-how related. Observation of the numerical data suggests it is also the case 

between the stock and sell-out of the same model. Even though saying that ―without 

stock at store no sell-out is possible‖ is straightforward, claiming that there is a positive 

relationship between the level of stock and the sell-out generated must be examined 

more carefully. 

Trying to predict and estimate what happens in the mind of a store buyer deciding if and 

how much to buy, or of a customer facing the shelves, is not the purpose of the study. 

Nevertheless it is worth familiarizing the reader with some possible reasons explaining 

why the level of stock influences their behavior. Statistical findings will be exposed 

after. What follows is regularly invoked from experience by marketing and sales people 

at Sony Germany when detailing the positive effects of pushing quantities into stores. 

Past analyses at Sony Germany have demonstrated that sales clerks at store have a 

quite rational behavior: they tend to orientate customers towards models they have 

the more stock of (an internal study suggested that 35% of end-customers follow sales 

clerks’ recommendation). Doing so, they minimize the risk of ending with large amount of 

that model in obsolescence. Considering the stock available when deciding of the 

layout of the display area makes perfect sense also: there is no point putting a model 

in highlight if there is no stock to support sales. For bulky products such as televisions, 

the phenomenon is also very present. But intuitively, there is also a threshold above 

which the stock should have a lower impact: does having twenty units of a model instead 

of 15 have some effect? It might be, but the difference would be less than between 

seven and two units. 

From the end customer perspective, having more stock to pick from could also influence 

the behavior of end-customers. For instance if there is only one or two units left of a 

model and the packaging presents some defects or, if it is a returned item with tape on 

the box, this could have the customer distrust the item and pick a different model or not 

buy anything. The more stock there is the higher chance to avoid this case. Also, as 

those are technical products, it can reassure customers to know there are more units 
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available for replacement if the one does not function well. A last commonly reported 

fact is that customers are sensible to visible presence at store. For example, in the 

television categories, brands try to occupy as much visible space as they can in order to 

boost sales. Some pay extra cash conditions to stores to be allowed to cover walls with 

televisions and gain visibility. Overall, it entails putting more units of stock at store. The 

whole is considered as a marketing investment (as advertizing) which often yields 

positive results. What’s more, this kind of activity is very common in gigantic retailing 

locations, which is the case for many MSH stores.  

The author carried out several analyses to confront these impressions with numerical 

data. Indeed, and this is why this has been highlighted as a sub-question to answer 

before solving the research question, a proven influence of the stock level on the 

sell-out will have major implications for the simulation that follows. As in the 

simulation the amount of inventory of a model at store will be changed dynamically 

following different inventory policies, this would also have an impact of the sell-out of this 

model, therefore changing the sales performance of the system. If the simulation is not 

able to ―update‖ the sell-out accordingly, it would be a major deviation from reality. This 

why it is so important to measure with enough reliability this influence: in order to be 

able to embed it later on in the simulation. 

Figure 30 to Figure 33 bring evidences from observations on the real data reported by 

MSH stores. They show the average weekly sell-out observed at store for different stock 

levels. This has been done for many models, but for obvious limited space reasons only 

four are presented here: a BlueRay player, a camcorder, a digital camera and a 

television. The author made the selection based on validity (models with higher number 

of observations available) and variety (four different categories). Strikingly, the shape of 

the curve obtained is similar in all the cases, and well explained by a second-degree 

polynomial (with high correlation coefficients). This suggests sell-out is very sensitive to 

available on-hand stock when it is at a low level (between zero and five units), and less 

when it is higher (above eight units). Similar behaviors had been guessed by Sony 

employees. 

However, there is an important point: the curves of the four products have been drawn 

considering average values. For each model, the sample of data collected covered all 

the stores over the EOL period (One value correspond to one store for one week). An 

average value is therefore an average across stores and weeks (01.2012 – 21.2012). 

Dispersion around the average is quite high so the curves must not be interpreted 

thinking this amount of stock entails that exact amount of weekly sell-out for sure.  
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Figure 30 Relationship Stock/Sell-out for a BlueRay player 

 

Figure 31 Relationship Stock/Sell-out for a Camcorder 

 

Figure 32 Relationship Stock/Sell-out for a high-end digital camera (fixed lens) 
 

 
Figure 33 Relationship Stock/Sell-out for a 40'' television 
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Instead, the interpretation would be: The higher the stock level of a product in a 

store, the higher the expected sell-out of that product. To better understand how 

stock level and sell-out are related, the author attempted to look for a distribution that 

would fit the observation. For the simplicity of the simulation, a unique distribution (with 

its parameters remaining variable of course) that would explain the observation has been 

searched. Using the Pearson χ2 statistical test, it has been found that in a large number 

of cases (for different models and different values of on-hand inventory) the Poisson 

distribution with parameter λ estimated with the maximum likelihood from the data 

sample (in that case, the average) accounted quite well for the observations.  

 

Figure 34 Graphically matching observations and Poisson distribution for a 55'' television 

Figure 34 and Figure 35 give some graphical representations of the matching between 

the Poisson distribution and the data from the observations. This is shown for two 

models and two values of on-hand inventories, but similar results are obtained for other 

models and values of on-hand inventory.  

 

Figure 35 Graphically matching observations and Poisson distribution for a camcorder possessing 
an innovative feature (embedded projector) 

However, it has to be mentioned that for higher values of on-hand inventory, the 

behavior of the sell-out changes and seems to follow instead an exponential distribution 
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(discretized of course). Figure 36 shows this phenomenon happening for the same 

television model as in Figure 34. Why is this happening? The node in the data observed 

(sell-out value with the maximum frequency) remains zero units, whereas in the Poisson 

distribution, the value 1 is the node.  

 

Figure 36 Graphically matching observations: Poisson and exponential distribution for the same 55’’ 
television model, but with higher values of on-hand inventory 

How to interpret? Increasing the stock level has an effect up to a certain point, after 

which additional stock does not really affect the sell-out any more. The higher average 

sell-out (which makes the Poisson distribution glides towards the right) is explained by 

the presence of couple of higher sell-out values, allowed by higher stock levels. 

Figure 37 presents the fact from a different perspective. Instead of comparing, for one 

particular value of on-hand inventory, the sample against standard distribution, five 

samples corresponding to five different values of on hand inventory have been drawn. 

What comes out of this chart is that while the shape of the curve change between one 

and five units of stock, it does not much between five and nine: Above five units of stock 

at store, there is no noticeable effect on sell-out. 

 

Figure 37 Shape of the frequency curve for different values of on-hand inventory. The case of a 55'' 
television. 
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This is actually possible to see the same phenomenon in the simple charts that were 

drawn before (Figure 30 to Figure 30). Figure 38 is the same chart drawn for the 55’’ 

television being investigated. Even though the interpolation by a second-degree 

polynomial functions again pretty well (R2>0.9), a ―manual‖ interpolation by first a linear 

function up to five units of inventory, and a flat function after makes sense too. 

 

Figure 38 The 55'' television. Average sell-out observed for different values of on-hand inventory,  
with the change around five units highlighted 

When sharing the outcome with current and former employees of the television 

marketing department, they expressed doubts about the validity of this curve for new 

models. Indeed, the 55’’ television investigated was a predecessor model, and this 

choice was not made without any reason: for predecessor models there is more data 

available, so the conclusion are drawn from a larger sample. Nevertheless, it was 

necessary to check that the same kind of ―threshold‖ behavior did happen for new 

models also. 

 

Figure 39 The direct successor of the 55'' television. Average sell-out observed for different values of 
on-hand inventory 

To make the best comparison possible, the author chose to investigate the direct 

successor of the 55’’ television. Results are shown in Figure 39. Even though the sample 

used to draw the curve is smaller (around 1500 points for the successor against 4000 for 
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the predecessor), similar conclusions can be graphically drawn: there is a threshold 

(around six units in that case) above which the amount of stock stops affecting the sell-

out. 

Comments on statistical testing and analyses 

The author would like to make a comment on how interpretations are made from analyzing 

graphically the curves. The reader could think proper statistical tests could be performed, 

such as ANOVA to bring more robustness to the conclusion. However it should be obvious 

from observing Figure 34 and Figure 35 that the variable SELL-OUTstock does not fit a normal 

distribution, therefore ANOVA is not possible. Statistical distribution fitting tests (such as 

Pearson- χ
2
) did not find the data to be normal either. Unfortunately, more complex testing for 

non-normal distributions, for example through ANOVA Friedman, could not be performed.  

The reader could also doubt about the soundness of performing statistical testing between 

level of stock and sell-out when so many other factors are at stake. One could think the 

period of the year, the special offers (flyers), the attractiveness of the model itself, the 

dynamic state of the competitive landscape are at least as much important drivers of the level 

of sell-out. And MSH stores are also not completely equal: there are some bigger than 

others, or better located, and those get naturally higher sales volumes. And he or she would 

probably be right. That’s why all the results and analysis performed (including the simulation 

in the next phase) have avoided as much as permitted the bias brought by these other 

factors: 

 The seasonality during the period observed in almost inexistent: the level of regular sales 

remains constant. This corresponds to what is commonly called the ―baseline forecast‖. 

 Data points for which there was a special activity (promotion, flyer) have been removed. 

 Only successful models (part of the Top20 best selling models in their category) have 

been taken into account to draw conclusions. 

 The competitive landscape is supposed to remain stable for the time of the analysis. This 

is a reasonable assumption since Sony Germany is dynamically adjusting its prices to the 

market evolution, and no model with new breathtaking features (which would change the 

market) has been released by the competition. Moreover the high brand equity of Sony 

(citation needed), is an additional stabilizing factor. 

 The 10% bigger and 10% smaller stores have not been considered. The 320 remaining 

stores are not perfectly ―equal‖, but this was a sound balance with the volume of data 

necessary to draw conclusions.  
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Time-deteriorating costs and prices 

As in many industries, costs and prices of consumer electronics products naturally 

decrease over time. The information provided in this section was sources in internal 

reports at Sony, but for confidentiality reason, no sensitive information can be disclosed. 

The section will also focus on making clear the concept, without numerical application to 

Sony products. 

 

Figure 40 Representation of deteriorating costs and prices 

As shown in Figure 40 prices and costs of a product naturally declines over time. In 

retailing environments, market prices are usually pretty stable, since every retailers tries 

to match prices of the competition. In the case of MSH, the price of a model is usually 

the same across all stores (promotional activities and flyers might entail lower prices for 

a short period of time). In many large retailing chains, it is also the case. Price decreases 

occurs when the vendor decide a price repositioning to increase competitiveness or 

match the price change of a competitor. When the vendor decides a price decrease, a 

cash contribution is paid to the retailer in order to compensate for the loss in sales value. 

On the cost side, the decrease is continuous, as the manufacturing operations progress 

along the learning curve. In the case of consumer electronics products, the decrease is 

faster at the beginning of the product lifecycle: for technically complex products, 

manufacturing complications usually occur and initial outputs are more costly.  

Then, what is the profit made on one unit? Well, it depends when it was supplied and 

when it was sold. For example, in Figure 40, for a unit sold in t2 and supplied in t1, the 

profit is as follows: 

Profit(t1,t2) = Price(t2) - Cost(t1) 

The earlier the unit was supplied, the higher its cost is, and therefore the lower the profit 

made on this unit will be. Similarly, considering a fixed amount of units to be sold over 

time

€
Market price
Supply cost

t2t1

C(t1)

P(t2)
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the lifecycle of the product, it is better to sell them as early as possible. In conclusion, 

distribution of sales and supply over a selling period affects profits. Unfortunately, it is not 

possible to give to the reader the importance of this effect, but internal reports indicate it 

is not unusual to see a decrease in price as high as -40% over a year, with sharpest fall 

at the beginning and end of the lifecycle: all predecessors and successors are therefore 

concerned by the phenomenon. For cost decrease, as explain, the sharpest decline is at 

the beginning of the lifecycle, and this must be taken into account for the successors. 

A measure of distribution of sales and supply is proposed further. 

First conclusions 

A complex environment with interlinked variables 

In this section was introduced the environment (company and market) of the study, the 

as-is and targeted processes and the reasons for their existence. Then the investigation 

of stock and sales during the period of replacement of the old generation of products by 

the new one found out interesting patterns. This paragraph aims at tying everything 

together, so as to give the reader a clear general picture. 

The potential benefits of a VMI between a vendor of consumer electronics 

products and a large decentralized retailer were demonstrated, in terms of more 

efficient and healthier inventory management, entailing in turn a better response 

to real demand. However, evidence was found that demand can be (it is in our 

case) linearly stock-dependent up-to a certain amount of stock (then no effect), 

and follows a Poisson distribution. Playing with stock levels for the VMI must also 

be approached carefully, since sales are affected. But the demand for the models 

of new generations is also cannibalized by the stock of predecessor models at 

store, in our case in an exponential way. This tally with views collected among 

employees (interviews and internal reports). In the as-is state (without VMI), during 

the dynamic periods of phasing out or introducing products, distribution is also 

unequal and stores have either too less or too much inventories. This situation 

entails lost sales on one side and expensive support in cash to clear out 

inventories on the other side: both top- and bottom lines are negatively impacted. 

Besides, costs and prices for both predecessor and successor models vary a lot 

during this period. As a result, the timing of sell-in and sell-out affect profits, 

positively if managed well, negatively otherwise. 

As a result, implementing a VMI might solve some issues, such as the distribution one, 

but also create some other ones, for example lowering demand. Creating an optimization 
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model embedding all the effects described above is complex, because there are 

numerous interlinked variables. For this reason, a simulation working with the patterns 

identified is a good way to get results and establish guidelines for steering the VMI 

(through the maximum stock levels) with the intent of improving inventory-related 

performance. It is developed in the next chapter. 

Definition of a set of indicators driving profits 

As highlighted in introduction, many corporations in the consumer electronics business 

are interested in profits in the first place, and the approach developed in this study will 

also be valid for them, with some adjustment to reality on their field. Therefore it is 

important to define, from the understanding of the case study so far, a comprehensive 

set of indicators that drive profits. This set will be used in order to measure the results of 

the simulation in the next section. 

The table below recalls the indicators mentioned so far, and highlights in grey the ones 

that will be used further. The selection was done so as to ease calculation, avoid 

overlaps without compromising the quality of the picture given. 

 

Indicator 

units 

Comments/Impact Calculation/Scope 

Sell-In 

in units 

What is sold by the vendor to the retailer: the 

top-line figure. Short-term view, since 

expensive extra cash conditions may have to 

be paid in order to later support insufficient 

sell-out. 

For each week, 

            
          

 

Sell-out 

in units 

What is actually sold by the retailer to the 

end-customer. Timely, the sell-out figure 

does not match sell-in, but it gives a better 

picture of real sales levels. 

For each week, 

             
          

 

Stock 

in units 

Amount of on-hand inventory at stores. Low 

amount of inventory entails lost sales, high 

amount are likely to ask for cash conditions to 

be cleared out. 

For each week, 
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Weeks-Of-
Supply 
(WOS) 

in weeks 

Number of weeks of sales the on-hand 

inventory is supposed to cover, considering a 

constant average demand rate. Usually a 

good indicator but less interesting with 

linearly stock-dependent demand. 

For each week, 

     
         

Availability 

in % 

Proportion of stores having the minimum 

level of on-hand inventory required (usually 

two units: one-to-show-one-to-go). Good 

measure of the distribution breadth. Optimum 

might be below 100% if some stores do not 

want the model. 

For each week, 

                    

                
 

With MIN?store=1 if minimum 

stock is there, 0 otherwise 

Cost 
Factor 

in % of 
initial cost 

Accounts for the decreasing costs and the 

timing of sell-in that impacts the average cost 

of units sold to retailers. Affects directly the 

top-line of the vendor.  

                
      

 

With i the index of the week, 

from 1 to n (the period 

considered) and α the constant 

decreasing rate 

Price 
Factor 

in % of 
initial price 

Accounts for the decreasing prices and the 

timing of sell-out that impacts the average 

price of units sold to end-customer. Affects 

indirectly the top-line of the vendor: indeed, it 

must give further cash support to retailers to 

compensate the negative effect of price 

decrease on their P&L. 

                 
      

 

With i the index of the week, 

from 1 to n (the period 

considered) and β the constant 

decreasing rate. 
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Simulation with scenarios 

The following sections detail the objectives of the simulation, the scenarios that were 

explored, the model and the simulation tool used. Main results are also presented, but 

final guidelines are kept for the next chapter. 

Objectives of the simulation and indicators 

The simulation must deliver empirical results that will help answer the research question. 

A simulation has been chosen as a way to cope with the complex interrelation between 

several key parameters, such as stock and sell-out, which in turn influence the evolution 

of the system over time (see previous section for more information on the relationships 

found between stock and sell-out). The point-of-view taken for this simulation is the one 

of the person managing the VMI, right before entering the End-Of-Life (EOL) period of 

old models (and consequently the introduction of new models), as represented below in 

Figure 41. 

 

Figure 41 Standpoint in the simulation 

At that point in time, the manager knows how well the old product range has performed 

in the past (sell-out), and more interestingly in the very competitive Christmas season. 

He knows also which models will have successors, and when the successor is supposed 

to arrive. Quantities for both the predecessor and the successor are also known, but as 

explained previously, subject to a lot of uncertainty: unexpected additional quantities to 

sell can arrive for the predecessor, and the successor experience difficulties with the 

start of production. Besides, the final demand forecast issued by the marketing 

department is also uncertain, because based on general market predictions for the new 

models: it is very inaccurate and cannot be used trustfully. 

Yet, the manager must still give out recommendations of inventory policies for each of 

the old and new models. An inventory policy consists basically of the maximum stock 

level that triggers the replenishment orders and deliveries. After negotiation between 

sales representatives and store buyers, the adjusted recommendation becomes the 

Agreed Stock Level (ASL), entered in the IS system and used for calculating quantities to 

CHRISTMAS SEASON



standpoint

EOL + INTRODUCTION PERIOD

Sell-out 
old models

Uncertain
demandInventory policy?
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replenish (see Figure 19 and explanations for more details). As explained further, the 

simulation assumes that stores follow the recommendations, hence 

ASL=recommendation. 

Through the simulation different scenarios of inventory policies based on past sell-out 

data of the predecessors (they are introduced and explained in the following sections) 

will be assessed. Actually, and as explained in Figure 41 and above, this is the most 

reliable and factual information the VMI manager possesses. The evaluation of scenarios 

will be performed keeping in mind the objective to reach during the EOL period: 

1. For old models: Clear the stock in the upstream stages of the supply chain 

(by maximizing sell-out), and in the stores (to let the space free for the 

successor) at the lowest cost for Sony. 

2. For new models: Distribute and start selling the new models as quickly as 

possible, without incurring high start-up cost and creating potential 

distribution risks for the future. 

One could wonder why no logistic cost is taken into account in the simulation, whereas it 

is a very common variable in inventory management research. It has been highlighted in 

Figure 17 that Sony Germany is leveraging its well-functioning logistics network with 

MSH (high agreed service levels: at least weekly deliveries), and does not incur any 

extra transportation costs. Moreover, there is also no additional warehousing cost 

because no special inventory is kept more than two weeks in a row for the VMI (the stock 

for the VMI is part of the rotating stock in the central warehouse). The only difference 

seen is in the handling cost charged to Sony Germany (preparation of deliveries at the 

European central warehouse), which is higher because smaller orders more often is 

more costly than less frequent bigger orders. Nevertheless this cost difference is 

disregarded in the simulation, because this has been found to be very minor in 

comparison with other financial variables such as the cost of the product (The exact 

figure is of course sensible information for Sony and cannot be disclosed publicly in this 

document). If the study would have been in a different industry, with smaller margins and 

less expensive products, the logistic cost may have to be taken into account, but it would 

for sure complexity the model. 

The purpose of the simulation is neither to give an optimal solution that will balance sales 

against costs, nor decide which scenario is the best overall. It is rather to find out in 

which case which scenario is more interesting. This is thought to have more interest –for 

both academicians and practitioners- than a simple and maybe less valid answer. 
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Thoroughly interpreting the results of the simulation will be done in the next chapter 

section, when drawing conclusions for Sony and the rest of the industry. 

Simulation Scope 

The simulation covered the period from January until Mid-May 2012, matching the EOL 

and New Model Introduction (NMI) period. 320 MSH stores are taken in the simulation 

(the same as in the case study), which is a consequent extension to the reality. In reality, 

only 26 stores were using the VMI with the old models, and 80 (among which the 26), the 

new models. But real sell-out data being available for all of them, the author has judged 

possible and preferable to perform the simulation for all of them, to have a larger sample 

to draw conclusions from. Furthermore, it is worth recalling here again that the main 

reason for Sony Germany to host this research was to investigate and optimize the VMI 

system in view of a future expansion to all stores, so it is natural to use the simulation as 

part of the answer. 

Not all the models are included in the simulation. The selection has been made first on 

couple of models with a clear predecessor/successor link. This is explained by the 

purpose itself of this study, which investigate the case of a transition, and not ―simply‖ a 

removal or an introduction. It has been checked that the transition did occur in the 

simulated period. Second, fancy color variations of selected models have been excluded, 

because the low sales volume did not justify the extra load for the simulator. Third, only 

models that were part of the best-selling models in their categories have been 

considered. Indeed the relationship level of stock/sell-out has found to be much stronger 

for the top sellers than for the other ones. It makes also much sense intuitively: if a 

model is not successful technically and thus not wanted from end-customers, the amount 

of available stock at store should have very little impact on the sell-out. 

The final panel of models for the simulation is summarized below: 

 Home Audio Video: Two couples of 3D BlueRay Players 

 Digital Cameras: Six couples (different price/features segments) 

 Camcorders: Six couples (different price/features segments) 

 Television: Four couples (32’’, 40’’, 46’’, 55’’) 

The models selected represent all the categories covered by the pilot project. Other 

categories such as VAIO computers and Portable Audio Devices have already been fully 

expanded across stores in the past, and follow different product lifecycle trends. 

Moreover, the author had much less contact with employees dealing with those 
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categories, and including them in the simulation without having collected insights before 

would have been very hazardous, Finally, from Sony Germany perspective, the selected 

panel corresponds to the categories where the transition challenge is higher. 

Scenarios 

When designing the scenarios, it has been taken into account that they had to be usable 

in practice: the necessity of having something very easy to understand and implement 

was already evoked when introducing MSH.  

First, it is not conceivable to have the maximum stock level updated at store weekly 

wise. Indeed, to update this level, sales representatives must physically go to all stores 

and negotiate the change with the buyer, which has a high fixed cost. Moreover, from a 

managerial perspective, proposing to store buyers too frequently changes in maximum 

stock levels is offsetting the perceived benefits of the VMI. Through the use of the VMI, 

store buyers enjoy less stress and workload in managing their inventories: asking for a 

weekly adjustment action might have them wonder what the purpose of a Vendor 

Managed Inventory is, and hinder acceptance of the solution. One change per month 

has been found to be acceptable and therefore a sound assumption for the simulation. 

For other companies that are authorized to set the maximum stock level themselves, 

different assumption can obviously be made. 

Second, to size the maximum stock level, the unit used is the ―number of Weeks Of 

Sales (WOS)‖. This metrics is found to be widely understood and can be used as a 

common language. On one hand, Sony Germany has in its possession real sell-out data 

and can quantitatively estimate the average weekly sell-out per store/model. On the 

other hand, the store buyer has a rough idea of what the future demand will be and can 

qualitatively estimate the average weekly sell-out per model. The negotiation between 

sales representative and store buyer, which lead to the ASL, conjugates both 

approaches. For the steady state, the recommendation given by Sony Germany 

corresponds to 4 WOS. This figure has been decided considering the coverage of 

fluctuations of sell-out (seasonality and noise), the potentiality of short time supply issues 

and the risk of out-of stocks. Again, this figure is unique, maybe not perfect for all cases, 

but is a simple rule that made the VMI accepted among store buyers: the simulation will 

also keep it. 

In the simulation, the average weekly sell-out comes from real observations during the 

period Fall Christmas. A recommended policy consists of a set of ratio to apply to this 

average (in WOS) to obtain maximum stock levels in units. 
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Figure 42 Linking launch and removal strategies to scenarios 

Four scenarios will be assessed through the simulation, against one reference scenario. 

The four scenarios correspond to four different launch/removal strategies, as explained 

in Figure 42. For product launch, two strategies are examined: vertical ramp-up and lean 

(also ―dynamic‖) launch. In short, vertical ramp-up entails loading massively the stores 

with new products to create a positive dynamic. This is the strategy commonly used 

when using a push approach: the focus is on selling in, and this is thought to positively 

affect the behavior of store managers and end-customer, which indirectly generates a 

higher sell-out. Lean launch was explained in the literature review as a global launch 

strategy (also including upstream partners in the supply chain). For this particular 

simulation, lean launch consists in first giving little quantities to stores, see how 

successful the product is, and then adapt stock levels accordingly. For product removal, 

two strategies are also present: abrupt and anticipated. In an abrupt product removal 

strategy, a high availability of goods is kept at store until the very end of the product life: 

the predecessor model is replenished up to a high level until the successor arrives: then 

it stops being replenished. In an anticipated removal, the maximum stock level is 

decreased before the introduction date of the new model, so as to minimize 

cannibalization effect. The predecessor is kept in the first month after the introduction, in 

case a supply issue prevents the successor from being available in time and quantities. 

The following paragraphs present with examples the four scenarios along with the 

reference one. 

0- REFERENCE SCENARIO 
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Figure 43 Example with the reference scenario: sell-out observed and maximum stock level 
recommendation for a BlueRay Player at a MSH store in Berlin 

The reference scenario corresponds to a ―no strategy‖ situation: 

 The special relationship existing between the predecessor and successor models 

is not taken into account (e.g. cannibalization) 

 The EOL does not get any special attention: no action is taken to limit inventory 

at store and risk of clearance costs (if there is supply available coming from 

upstream and possibility to replenish up to a steady-state stock level, it is done) 

 The product launch is not managed either: the maximum stock level 

recommendation goes from Zero up to the steady state level (vertical ramp-up) 

Numerically, in the example of Figure 43, the sell-out observed for the predecessor 

model in that store during the period week (35-52) averaged 3,2 units per week. Taking 

into account the seasonality ratio between weeks (35-52) and weeks (1-21), and that the 

maximum stock level is set so as to cover in average four weeks of sales, the 

recommendation (―ASL‖ curves with triangles in the chart) is ten units for both the 

predecessor and the successor. For the predecessor the recommendation remains until 

there is no supply available at all upstream, for the successor it starts when the product 

is launched. 

This is important to understand how works the reference scenario, because the next 

ones follow the same logic but are more complicated. To summarize, the steps followed 

are: 

1. Average sell-out observed in weeks (35-42) for the particular product in the 

particular store, clean from weeks with flyers (they show abnormal behavior). 

2. Adjust the figure with the seasonality factor between weeks (35-52) and weeks 

(1-21). This factor is known from purchased marketing research and cannot be 

disclosed here. It depends also on the product category (seasonality of 

televisions in not the same as that of digital cameras). The figure obtained is the 
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baseline weekly demand that will be used in weeks (1-21) for both the 

predecessor and the successor. This figure is also noted Λmodel,store in the 

document. 

3. Apply the weekly inventory policy ratio (as shown in Figure 44) to that baseline 

weekly demand to obtain the maximum stock level recommendation. If the figure 

is not an integer, it must be rounded (up or down). To stay in line with the policy 

of having at least two units (one-to-show-one-to-go rule), the minimum 

recommendation is two units. 

 

Figure 44 Policy for the reference scenario 

For the four scenarios below, only steps one and two are the same, just the third step 

changes since the inventory policy is different (in the form of weekly ratio for the 

predecessor and the successor). 

1- ABRUPT TRANSITION 

 

Figure 45 Example with the Abrupt Transition scenario: sell-out observed and maximum stock level 
recommendation for a BlueRay Player at a MSH store in Berlin 

The abrupt transition is the easiest transition from a managerial perspective (if, at all, it is 

decided to do something more as in the reference scenario). Instead of keeping the 

predecessor during the End-Of-Life period, it is abruptly removed when the successor is 

launched. From the store buyer perspective, it is also very easy to get: he or she must 

switch between the old and the new model with the same maximum stock level because 

all things remaining equal, the demand should be similar. 

When the model is active, the recommended maximum stock level is four times the 

baseline weekly demand (steady state), as shown below in Figure 46: 
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Figure 46 Policy for the abrupt transition scenario 

This scenario has the advantage of being simple, but it does neither account for 

cannibalization nor risk of unsuccessful launch. Indeed, if the store keeps the maximum 

stock level (ten units in the example) of the old model until the launch of the new one, 

this stock will decrease slowly (it is expected to be cleared in four weeks), cannibalizing 

that of the new model which has been launch abruptly (vertical ramp-up). However, this 

scenario helps the old model be cleared out since it is distributed in large quantities until 

the very end. 

2- END-OF-LIFE SMOOTHED 

 

Figure 47 Example with the End-Of-Life Smoothed scenario: sell-out observed and maximum stock 
level recommendation for a BlueRay Player at a MSH store in Berlin 

This second scenario proposes a first solution to the cannibalization by anticipating the 

removal of the old model. The policy ratio is decreased once per month so as to reach 

one week of supply for the introduction of the new model. And one may think why it is not 

zero. Because, as explained before, the uncertainty about timing and quantities for the 

launch is high, and removing the old model before the new one actually arrives is risky. It 

might be worth recalling that MSH is using dynamic space allocation, which means that if 

there is no inventory of the model at store, Sony loses the display spot and it is likely to 

be given to a competitor. A ―buffer‖ of one month with little inventory (to minimize 

cannibalization) is thus seen as reasonable solution. In other cases where the dynamic 

space allocation is not an issue, the recommendation for the old model could be zero as 

soon as the successor is thought to get launched. 

3- DYNAMIC LAUNCH 
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Figure 48 Example with the Dynamic Launch scenario: sell-out observed and maximum stock level 
recommendation for a BlueRay Player at a MSH store in Berlin 

In this scenario, the old model is again removed abruptly while the new one will be 

launched in two phases. First the maximum stock level recommended is set to half the 

one of the steady state (the policy ratio is set to two) for one month, and then it will be 

updated using the sell-out observed. The second recommended level can be either 

higher or lower depending of the results of the first month. 

4- END-OF-LIFE SMOOTHED + DYNAMIC LAUNCH 

 

Figure 49 Example with the End-Of-Life Smoothed + Dynamic Launch scenario: sell-out observed 
and maximum stock level recommendation for a BlueRay Player  at a MSH store in Berlin 

This scenario corresponds to scenarios 3 and 4 compiled.  

Simulation Model 

Simulation Model 

The simulation of the VMI system was articulated around four variables: sell-out, end-of-

week stock, ASL (or Maximum stock level) and sell-in. Basically the simulation model 

described how these variables change from one week to the next one, for every model 

and for every store in the scope. Therefore the model simulates in every store and for 

all models the following real-life operations: 
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1. ASL setting process made by the sales force: The setting in the store IS solution 

of the desired maximum stock level (using Inventory Policy Ratio and baseline 

weekly demand Λ) 

2. Replenishment process driven by vendor: How many units are sent to the store 

based on supply availability, stock levels and ASLs. 

3. Sales activity at store: how many units are sold to end-customers during the 

week, statistically simulated from stock levels and supply received with 

Parameter λ and ―cannibalized‖ with parameter γ. 

4. Update of stock level in the system according to previous one, and sell-in/out that 

occurred during the week.  

 

Figure 50 Summary of operations modeled in the simulation, and inputs/outputs 

Figure 50 gives a graphical version of the operations just described, highlighting the 

sequence of operations to pass from week w to w+1. Models for the four operations are 

described below with further details, underlining assumptions made. 

Operations
& output
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Average past  
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Model for setting ASLs 

Output: ASL for a combination model/week/store 

Inputs: - Inventory Policy Ratio IPR (number of weeks the stock is intended to covered) for 

the combination model/week under the scenario considered. 

 - Average weekly sell-out observed in the past (September-December 2011) for the 

combination model/store.  

 - Seasonality Ratio S between September-December and January-May for the 

category of the model 

Key assumptions: Stores always follow Maximum Stock Levels Recommendations issued by 

Sony Germany, and are reactive enough to update it in their system. The recommendation is 

therefore used directly as ASL. As the minimum stock level must also be respected, the 

minimum ASL is set to two units. Also, the maximum recommendation is capped to fifteen 

units (higher recommendations are seen as non realistic by sales representatives). However, 

if there is no sell-out in the past, it is interpreted as if the store did not want the model at all, 

and ASL is set to zero for both predecessor and successor models. 

Calculation: First, Λ= AVGSO*S (baseline weekly demand). 

If Λ >0 then ASL=min(15,max(2,IPR* Λ)), else ASL=0 (it means the store did not want the 

model at all) 

Exception: When the IPR is dynamic, ASL=4*λ (λ is the average weekly sell-out observed 

between launch and end of May) 

Model for allocating supply 

Output: SELLIN for a combination model/week/store 

Inputs: - End stock level STOCK of previous week for the combination model/week/store 

 - ASL set for the combination model/week/store 

 - Amount of supply available (from real data) for the combination model/week 

Key assumptions: Because of the tight Inventory Freshness Control, supply availability is 

strictly weekly and cannot be extended. A quantity not used is not available in the following 

week. 

Allocation: First the replenishment need for every store is calculated as ASL-STOCK. Then 

the supply is distributed first to the stores with a positive need and with zero stock. 

Replenishment needs are updated. The same operation is repeated with stores still having a 

need and one unit in stock, and so on until there is no more supply available. 



Model for simulating sell-out 

Output: SELLOUT for a combination model/week/store 

Inputs: - End stock level STOCK of previous week for the combination model/week/store 

 - End stock level STOCKpre of previous week for the combination model 

predecessor/week/store 

- SELLIN allocated for the combination model/week/store 

- SELLINpre allocated for the combination model predecessor/week/store 

 - Table of average sell-out values λs for different stock levels for the model 

 - AVGOHSDATApre as the average of on-hand stock of the predecessor in the sample 

used during the case study to establish values λs. 

 - Cannibalization parameter γ as observed average of stock of predecessor model  

Key assumptions: The on-hand stock value taken as reference for simulating demand is the 

sum of the ending stock of the previous week and the sell-in that arrives in the week. This is 

a slight deviation from reality, but values of λ were also established using the same definition 

of on-hand stock values. Only positive values of sell-out are possible: no return policy is 

considered. Also, the sell-out has to be lower or equal to the stock. 

See Appendices for more details about λ and γ parameters.  

Statistical generation: First generate randomly X~Poisson(λ(STOCK+SELLIN)), then 

SELLOUT=min(X,STOCK+SELLIN). If it is a successor model,  

SELLOUT=SELLOUT.exp(γ(STOCKpre+SELLINpre- AVGOHSDATApre) 

Then SELLOUT=min(SELLOUT,STOCK+SELLIN)

Model for calculating end-of-week stock 

Output: ENDSTOCK for a combination model/week/store 

Inputs: - End stock level STOCK of previous week for the combination model/week/store 

 - SELLIN allocated for the combination model/week/store 

- SELLOUT generated for the combination model/week/store  

Key assumptions: There is no return policy that could affect stock levels. For the first week of 

the simulation, the end-stock is set to match the ASL in order to start from an ideal state. 

Statistical generation: ENDSTOCK=STOCK+SELLIN-SELLOUT 

Simulation results and Aggregated Indicators 

As presented above, the simulation model describes the state of every store s, for every 

week w, for both predecessor and successor models pre and suc, with the following 

variables: 
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1. Sell-out amount: SELLOUTpre/suc,w,s 

2. Stock level End-Of-Week: ENDSTOCKpre/suc,w,s 

3. Maximum stock level: ASLpre/suc,w,s 

4. Sell-in amount: SELLINpre/suc,w,s 

Using this raw data to compare scenarios and draw conclusions would have raised 

several issues. First storing all the individual values of the four variables would have 

been difficult (storage volume limitations) and second there would simply have been not 

much to say: guidelines could not come from observing specific cases, a larger view was 

thus necessary. Therefore in an attempt to picture in a fair manner the results of the 

simulation, aggregated indicators were used instead. 

As explained in the simulation objectives, the set of indicators to evaluate simulation 

results had obviously to be the same as the one discussed earlier in ―Definition of a set 

of indicators driving profits‖. The calculation is adapted to fit the form of the simulation: 

the formulas defined below served as measures of the results of the simulation. 

Total Sell-Out (TSO) 

TSO predecessor model:                 
   
   

  
    

TSO sell-out successor model:                 
   
   

  
    

Total Stock Six Weeks After Launch (S6WAL) 

S6WAL predecessor model:                             
   
    

S6WAL successor model:                             
   
    

With WL=index of launch week

Average Availability Around Launch Week (AAALW) 

AAALW predecessor model: 
 

      
             

   
   

  
       

AAALW successor model: 
 

      
             

   
   

    
     

With WL=index of launch week  and MIN?pre/suc,w,s=1 if minimum stock is there, 0 otherwise 

Cost Diminution Factor (CDF) 

CDF predecessor model:                   
   
      

    

CDF successor model:                   
   
      

     

With WL=index of launch week  



Price Diminution Factor (PDF) 

PDF predecessor model:                    
   
      

    

PDF successor model:                    
   
      

     

With WL=index of launch week  

Simulation Tool 

For convenience reasons, the simulation tool was built using Microsoft Excel and the 

VBA language. Having the key inputs and outputs easily visible in Microsoft Excel 

facilitated the communication with employees at Sony and enabled also the simulation 

tool to be usable there in the future. Also, the author had previous knowledge of the VBA 

language. Figure 51 shows how the control panel of the simulation tool looked like, with 

all the aggregated information integrated. 

 

Figure 51 Screenshot of the control panel of the simulation tool in Microsoft Excel 

The VBA program was performing all the steps described in the simulation model, and 

each simulation run comprised: 

 Each of the 21 weeks, setting maximum stock levels for both predecessor and 

successor models, in all 320 stores, according to the inventory policy of the 

scenario. 

 Each of the 21 weeks, allocating supply available among the 320 stores having 

necessity, prioritizing those with the lower on-hand inventories levels. 

 Each of the 21 weeks, simulating sales for both predecessor and successor 

models in all 320 stores, according to the Poisson distribution and embedding a 

cannibalization effect on successors. 
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 Updating stock levels 

These operations used data from the general settings prepared beforehand: for instance, 

the simulation of sales used externally stored values of λ for the Poisson distribution, as 

detailed in the simulation model. The simulation run was then looped for all five 

scenarios and seventeen model couples (predecessors-successors). The whole process 

was repeated ten times. For every simulation run the ten aggregated indicators were 

stored in an external table for the analysis later. This table totalized 850 rows at the end 

(17x5x10=850). Figure 52 summarizes what was just discussed in a graphical way, the 

operations A/B/C are the ones described in Figure 50. 

 

Figure 52 Overview of the Simulation loops and where external settings comes in 

If the simulation methodology was to be applied to a different case, it would be 

necessary to adapt the General settings. First, the Inventory Policy Ratios might be 

changed to better fit requirements.  Second, all figures based on real data (supply 

figures, baseline weekly demands Λs, λs and γs) would need to be updated. Operations 

within simulation runs and loops it can be reused as-is, as long as demand is stock-
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dependent and simulated with the Poisson distribution, and supply allocated prioritizing 

stores with lower stock levels.  

Final results of the simulation and conclusions 

Presenting all the results would be tedious, since even aggregated, the volume of data is 

quite large. In appendix are given tables with the minimum/average/maximum values for 

all aggregated indicators and combination model/scenario. 

Analysis methodology 

In order to derive guidelines and conclusions from such a large amount of results, a clear 

method had to be decided first. While analyzing the data, the following steps were 

followed: 

1. The goal of the simulation is to assess the performance delivered by the four 

tested scenarios against the reference one. Therefore, it makes sense to 

represent results for the four scenarios as a percentage deviation from the 

reference one. This is relevant for all indicators except availability ratios, which 

are already in %, and for which the measure would be too sensitive to variations 

across scenarios. 

                   
                                                      

                           
 

2. Gather for all scenarios and models the IND%s on a common matrix and apply a 

color-coding highlighting positive and negative deviations, and the severity of the 

deviation. For each model couple (predecessor-successor), also put in evidence 

the critical parameters driving the simulation: Average past weekly sell-out, 

λpredecessor, λsuccessor, the cannibalization parameter γ and real supply availability. 

Supply Availability, or replenishment ability, is defined as the following ratio for a 

model: 

   
            

             
 

3. For each of the five indicators, see visually if a common deviation pattern 

between scenarios appears across all model couples (predecessor-successor). 

4. If no general patterns come out, attempt to relate deviation patterns to critical 

simulation parameters. 
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Results 

Unfortunately, no common pattern across all models came out of the color-coded matrix, 

thus a more detailed analysis looking at the critical decision parameters was necessary. 

As reference, Figure 53 shows how the deviation from the reference scenario look like, 

but this has little validity. 

 

Figure 53 Deviation from the reference scenario observed in average with all successor models 
mixed up 

1. A good availability is ensured in all scenarios 

 

Figure 54 Average availability ratio for predecessors and successors across the four scenarios: 
similar levels in all categories  

Similar levels of availability were observed across all scenarios, for both predecessors 

and successors, and they were much higher than those actually recorded during the 

study with most stores not working yet under VMI (see Figure 22 and Figure 25). This 

confirms that the availability comes from the VMI and its way of sharing supply 

(prioritizing stores with lower stock levels and not those with the higher need) and not 

from the scenario itself. As a result high availability is granted and will not be discussed 

further.  
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2. When supply is short, little difference is observed 

 

Figure 55 Deviation from the reference scenario observed in average for successor models with 
short supply 

A very simple and evident observation could be made: in cases where supply was short, 

little difference was noticed between scenarios (see Figure 55 comparing to Figure 53). 

And even when there is a slight difference in percentage, as the quantities are low, it has 

eventually almost no impact. For example, 2% difference in sell-out corresponds only to 

one unit. Actually, in those cases all available supply was pulled and equally distributed 

by the VMI, no matter how high the ASLs driven by the scenarios were. Therefore the 

simulation reacted in a similar way. The observations described below are done for 

cases with acceptable levels of supply availability. 

3. A launch strategy in the scenario differing from the strategy adopted by 

upstream processes is highly ineffective 

 

Figure 56 Deviation from the reference scenario observed in average for models with massive early 
quantities  

When most of the supply arrives in the first weeks following the launch, and the scenario 

is using on the contrary a dynamic launch, there is a very negative effect on sell-out of 

successors. First, if the model was not a complete failure (not λsuccessor<<Λ), the limited 

amount of stock at store impact negatively sell-out (stock-dependent demand) in the first 

weeks. Second, the unavailability of supply later did not offer the possibility to actually 

get enough quantities to cover demand. The sell-out loss over the period ranges 

-14%

-12%

-10%

-8%

-6%

-4%

-2%

0%

2%

4%

S6WAL TSO CDF PDF%
d

if
fe

re
n

ce
 fr

o
m

 re
fe

re
n

ce
 s

ce
n

ar
io

Successor models with short supply

ABRUPT TRANSITION

DYNAMIC LAUNCH

EOL SMOOTHED

EOL SMOOTHED + 
DYNAMIC LAUNCH

-30%

-25%

-20%

-15%

-10%

-5%

0%

5%

S6WAL TSO CDF PDF%
d

if
fe

re
n

ce
 fr

o
m

 re
fe

re
n

ce
 s

ce
n

ar
io

Successor models with massive early quantities

ABRUPT TRANSITION

DYNAMIC LAUNCH

EOL SMOOTHED

EOL SMOOTHED + 
DYNAMIC LAUNCH



 Adjusting VMI settings for overlapping successive models, with stock-dependent 
demand and cannibalization: A case study in consumer electronics retailing in 

Germany 

 

95 

 

between -5% and -30%: these are not acceptable figures from a managerial point of 

view. This is partially compensated by healthier stock levels six weeks after launch (-

17% to -34% depending on the models), but this is also the reason why sell-out is low. 

As most of the quantities arrived and were sold early, it decreases both PDF (positive 

impact on profit) and CDF (negative impact on profit).  

4. When the successor over performs (λsuccessor>Λ), a dynamic launch yields 

positive benefits 

 

Figure 57 Deviation from the reference scenario observed in average for overperforming successor 
models 

The dynamic launch yields positive benefits when supply is available and demand for the 

model is exceeding expectations. In practice, the adjustment of the ASL enables to have 

better fitted stock levels, which in turn drive demand up. The phenomenon is observed in 

the simulation only for successor models with successor>Λ because they are the ones 

whose high demand could offset the sell-out loss that occurred in the first month after 

launch (see point 3), but in practice the benefits should occur for all models. 

5. Phasing out abruptly the predecessor is better than a smoothed removal to 

prevent cannibalization effects 

 

Figure 58 Deviation from the reference scenario observed in average for highly cannibalized 
successor models 

Surprisingly, the EOL smoothed strategy is not yielding the benefits expected in terms of 

preventing cannibalization, since sell-out of successors is rather lower than with an 
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abrupt removal. This is due to the fact that cannibalization is modeled in an exponential 

way and there is not a big difference on cannibalization between situations where stock 

of the predecessor is low or high: what makes a difference is more absence or presence. 

And EOL smoothing is there to ensure presence longer, thus continuing cannibalization. 

For the predecessor itself, the EOL smoothing benefits are contrasted: as shown in 

Figure 59, the sell-out TSO is slightly higher, at the expense of stocks S6WAL, which are 

around 8% higher. However while the profit loss due to diminishing prices is similar as 

that of the abrupt removal (PDF), the loss due to diminishing costs is much lesser (CDF). 

An EOL smoothing is thus interesting for models whose cannibalization of the successor 

is not an issue (because of short supply for example). 

WAL  

Figure 59 Deviation from the reference scenario observed in average with all predecessor models 
mixed up
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Summary of research results and openings 

This section summarizes the findings and limitations of the study and the simulation, 

outlining how they relate to past and current research. Then managerial implications as 

seen by the author are explained, and a methodology to apply the results in other 

environments (countries, industries) is proposed. Further, future research directions are 

suggested. 

Research findings & limitations 

Summary of work performed 

This study contributes to the standing body of knowledge for VMI initiatives in retailing 

environments, by elaborating guidelines on how a vendor should adjust maximum stock 

levels at stores, under stock-dependent demand, of models with a strong predecessor-

successor relationship, one being phased out and the second one being newly 

introduced on the market. On purpose, research was conducted following an abductive 

approach, as put forward by Kovács (2005). While the individual concepts behind this 

study are for most of them well researched, except the cannibalization between 

predecessor and successor models, no litterature could be found on what happens when 

they have to come together in the same picture. Hence, the guidelines constitute a new 

contribution to previous theories, at the crossroads between several research streams: 

product lifecycle theory in marketing litterature, VMI solutions in supply chain litterature 

and stock-dependent demands and substitutable products in retailing literature. 

Instead of working from the different theories, propose a model and set up an experiment 

to confirm or infirm it, the starting point was a case study at Sony Germany, where a 

large access to both qualitative and quantitative data on a VMI initiative currently 

developed (with the largest retailer of electronics products in Germany) was granted to 

the author. 

In a first phase, data was collected and analyzed in order to create a framework of 

factors driving the success of transition between predecessors and successors. Each 

factor was investigated individually, with an attempt to develop quantitative measures 

whenever possible. Special attention was also paid to operational success conditions 

necessary to have a VMI run and accepted by customers, since the study leads up to 

practical managerial recommendations. Finally, this first phase identified key objectives 

to be achieved for a successful transition, along with five indicators affecting profits 



 Adjusting VMI settings for overlapping successive models, with stock-dependent 
demand and cannibalization: A case study in consumer electronics retailing in 

Germany 

 

98 

 

during the transition period: the total sell-out generated, the total stock six weeks after 

launch, the average availability ratio, the cost factor and the price factor. 

In a second phase, a model based on the framework of driving factors and embedding 

the quantitative measures was built-up. The model was then used for a simulation of the 

VMI between Sony Germany and 320 stores of the participating retailer, for 34 products, 

over the 21 weeks of the transition period. The purpose of the simulation was to compare 

four different scenarios corresponding to several possible strategies for predecessors or 

successors, and then see how the scenarios performed against the set of five indicators. 

The four scenarios aimed at representing different strategies: vertical ramp-up versus 

dynamic (lean) launch for successors; abrupt versus smoothed removal for 

predecessors. None of the five scenarios was found to over perform the others across all 

simulated products and against all indicators. Therefore, simulation results were 

analyzed through the prism of different possible explaining factors. It was noticed that in 

all scenario similar availability ratios were achieved, pointing out a natural benefit of the 

VMI, and that for other indicators, a short supply offset potential benefits of a strategy. 

The simulation also indicated that if the VMI strategy differed from that of the upstream 

stages in the supply chain, it resulted in high ineffectively in the form of lost sales. 

Dynamically adapting stock levels to observations demonstrate positive benefits, but the 

vertical ramp-up was better in the first weeks, benefiting from stock-dependent demand. 

The smoothed removal of predecessors was not found to be convincing, because 

although it ensured a better availability of predecessors longer, it increased as well 

cannibalization of successors. The guidelines derived from the simulation results are 

presented in the following pages. 

Results: deriving guidelines from the case study and the simulation 

The simulation could not decide which scenario was the best overall, because the results 

were very different depending on the individual situation for each model couple 

(predecessor successor). In the simulation all parameters were known and controlled, 

but in the reality that managers face, the awareness of these parameters (or the real 

facts they attempt to model) is not so trivial. Some parameters, such as the 

cannibalization factor γ will remain unknown until the end of the period. Some others, 

such as the demand factors λ [on-hand stock] could be estimated after some weeks. The 

guidelines on how to steer the VMI must be based on the information available when a 

steering action is advised. 

Figure 60 gives the framework used for decision points and the information available for 

each of them. For example, for the decision point 3 (strategy for the predecessor during 
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the period LAUNCH), all the past demand during the three periods Steady state/Pre-EOL 

and EOL is known. This can be done to estimate the demand parameter λ (on-hand 

stock). Supply availability for the coming month is also known for both predecessor and 

successor. For decision points 4 and 5, concerning the strategy to follow for the 

successor, information about supply/demand of the predecessor is also to be used. 

 

Figure 60 Framework of decision points and information available 

The lead-time between a decision and its implementation at stores is assumed to be 

zero, which in the case of Sony Germany is a strong assumption. But the framework of 

Figure 60 is also more rigid than reality: demand and supply are not known but can be 

somehow foreseen before the decision point. 

The guidelines are given below per decision point, recalling first the information available 

to make the decision, and the objective, as expressed during the case study.  

Decision Point 1: Strategy for predecessor during Pre-EOL period 

Information known: Demand for predecessor during Steady state, seasonality, supply 

availability for predecessor during Pre-EOL. 

Goal: Maximize sales of predecessor 

Guidelines:  

- Use steady state demand adjusted with seasonality to estimate demand for predecessor 

during Pre-EOL. 

- Set high ASLs so as to cover four weeks of sales (4 WOS), as in the steady state. 
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Decision Point 2: Strategy for predecessor during EOL period 

Additional information known: Demand for predecessor during Pre-EOL, supply availability 

for predecessor during EOL. 

Goal: Maximize sales of predecessor while ensuring end-period stock levels will not 

jeopardize the launch of the successor by cannibalizing its sales. 

Guidelines:  

- Use past demand from Pre-EOL, along with seasonality to estimate demand for 

predecessor during EOL. 

- If demand has decreased, lower ASLs to 2 WOS, else maintain them to 4 WOS. The new 

estimated demand must be taken as reference; so all ASLs must be updated anyway. Doing 

so, sell-out potential is maintained, but where demand has a negative trend, the risk of 

ending the period with high inventories that will cannibalize the successor is decreased. 

Decision Points 3 & 4: Strategy for predecessor & successor during LAUNCH period 

Additional information known: Demand for predecessor during EOL, supply availability for 

predecessor and successor during LAUNCH. 

Goal: Maximize availability (distribution) and sales of successor while clear inventories of 

predecessor. 

Guidelines:  

- Use past demand from Pre-EOL and EOL, along with seasonality to estimate demand for 

predecessor & successor during LAUNCH. 

- If supply for successor is short, maintain medium ASLs for predecessor, as cannibalization 

risk is minimal, and store must keep on having at least either the predecessor or the 

successor. 

- If supply for successor is high, delete ASLs for predecessors and set high ASLs (4 WOS) 

for successor. Cannibalization risk is minimized and stock-dependent demand for successor 

is fostered. 



Decision Point 5: Strategy for successor during Post-LAUNCH period 

Additional information known: Demand for successor during LAUNCH, supply availability for 

successor during Post-LAUNCH. 

Goal: Maximize sales of successor. 

Guidelines:  

- Use demand for successor during LAUNCH, adjusted with seasonality to estimate demand 

for successor during Post-LAUNCH. 

- Set high ASLs so as to cover four weeks of sales (4 WOS). 

Limitations 

 The research was restrained to the retailing, under VMI, of 34 Sony products (17 

couples of predecessors/successors) in 320 stores of the same retailer in 

Germany. The models selected were among the top twenty best sellers in their 

respective categories, and had a strong predecessor-successor relationship. The 

stores were of similar sizes and accounted altogether for 35% of the German 

market.  

 The research was also limited to demand patterns following a Poisson distribution 

of stock-dependent parameter λ [on-hand stock]. Stock-dependence was described 

as a linear curve up to a threshold above which λ was constant. 

 Cannibalization was modeled as an exponential function exp (). 

 Point-Of-Sales Data was weekly and not daily, and assumptions had to be made on 

the sequence of events during the week (Sell-in/sell-out) 

Managerial implications & portability to other environments 

Managerial implications 

The study confirms that two models with a strong predecessor-successor relationship 

should not be managed as two independent models, since cannibalization effects can 

easily offset the benefits of launching a new model. 

Under the assumption of stock dependent-demand, the study validates the concept of 

the so called "vertical ramp-up" (loading stores massively from the first week). However, 

this should not be done at the expense of distributing available supply equally between 

stores in order to maximize distribution breadth as soon as possible. A VMI turns out to 

be an ideal solution to achieve this goal. 
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Still under the assumption of stock-dependent demand, the results speak in favor of a 

dynamic update of maximum stock levels of successors, as soon as the average 

demand rates (curve λ [on-hand stock]) can be fairly estimated. Indeed, as stock levels 

"shape" demand (and not "serve"), they must be reactively updated. However, as to 

estimate the curve λ [on-hand stock] data from different stores must be compiled, a 

prerequisite is that all these stores present similar retailing environments. Large retailing 

chains are ideal environments. 

Finally, the method developed in this study calls on extensive use of fresh and reliable 

Point-Of-Sales data to trigger corrective actions of the sales force. Ensuring the 

permanent access to POS data and its reliability should be a key concern for the 

management of sales & marketing department(s). A second competence to develop is 

the capacity to analyze it quickly in order to derive actionable information. Third, the 

chain from decision to action in stores must be accelerated to realize the potential gains 

identified. 

Portability to other environments 

The method described in this case study can easily be applied to other environment. 

Industry 

The industry should be characterized by short overlapping product lifecycles (around one 

year), fast innovation rates, generation of products with clear predecessor-successor 

relationship and negligible distribution logistics cost. Apart from the consumer electronics 

industry, most of the industries dealing with non-seasonal technical consumer products 

could be considered. The bicycle industry would be a good example. On the contrary, 

skiwear is not the best example as sales are located on a six-month period: it is better 

described by the newsvendor problem. 

Retailing Landscape 

As statistical analyses rely on common ways of working across stores, and as the 

volume of data has to be consequent to ensure validity, the method can be developed 

only with large retailing chains. Furthermore, in the study the vendor has to dialog 

directly with every single stores, and with people having little supply chain skills (favoring 

very simple solutions against more complicated ones, even with higher benefits). If the 

retailer possesses a central organizational structure managing the ordering process and 

the distribution, the method developed here might not be applicable at all. 

Demand description 
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In the model, demand is described with a Poisson distribution of stock-dependent 

parameter λ [on-hand stock]. The Poisson distribution worked well in the environment 

studied, but it might have to be changed: other environment could be better described with a 

normal distribution for instance. The stock-dependent aspect must be kept, as it is one of the 

main traits of the model. Similarly, cannibalization was modeled using an exponential 

function with a parameter γ, but other functions could be possible. 

Demand and Supply Uncertainty 

The study focuses on the case where both supply and demand are highly uncertain. In other 

environments, these could be naturally lower (more stable market or simpler upstream 

processes) or could have been decreased by previous initiatives (advanced forecasting, 

design and process improvement methodologies). In that case, more complex processes 

using additional demand and supply inputs could be established. 

Future research suggestions 

Because of the numerous assumptions and limitations to these studies, a lot of further 

researched could be carried out around the same topic. 

 Different scenarios could be investigated. 

 The same method could be developed with different demand descriptions, for 

instance relaxing the stock-dependent assumptions or using other distributions. 

 The model could be complexities including a lead-time and/or an adoption 

probability between the decision by the vendor to update recommendation and its 

acceptance by store buyers. 

 The model could be modified relaxing the tight IFC (Inventory Freshness Control) 

constraint: unused supply could be used in the following weeks. 

 A two-ways cannibalization between predecessors and successors could be 

modeled and incorporated in the simulation. 
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Appendices 

Calculation of parameter λ 

The parameter λ is key to the simulation, since it characterizes the stock-dependent 

demand. In the case study, it was shown that stock-dependence could be made evident 

by plotting average weekly sell-out across stores and weeks over observed values of on-

hand stock. It was outlined that a second-degree polynomial interpolation corresponded 

quite well to the trend in data points, suggesting that demand was stock-dependent for 

lower values of on-hand stock mainly. Then, as the amount of data available to build the 

average values shrank for higher values of on-hand inventory, data points were more 

scattered and the pattern shaded off. But, concentrating on the lower values of on-hand 

stock, it was sound to assert that two behaviors could be observed: 

1. For lower values of on-hand stock, the dependence is linear. 

2. Above a certain threshold of on-hand stock, there is no dependence any 

more. 

 
 

Figure 61 Model for stock-dependence of demand 

Figure 61 shows the basic concept of the model, for stock values between zero and 

fifteen units. As in practice ASLs remain below fifteen units, the curve is fully applicable 

to the simulation.  Yet, determining the shape of the function to replace the data points is 

raising some questions. The critical decision is about the threshold T above which 

demand is not stock-dependent any more. The logic accepted for this purpose is the 

following:  

1. For each model, a table is made with the fifteen possible thresholds, and the 

average weekly sell-out MAX for the non-dependent section of the curve is 

Values of on-hand stock 
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drawn. This value is obtained by performing a linear regression of the set of data 

points between T and 15. 

2. Then, for each possible threshold, the table is completed for the linear part by a 

linear progression between (0,0) and (T,MAX) 

3. The correlation coefficient CCtot between the complete set of data points and the 

value of the curve calculated for each possible threshold is computed. In addition, 

the correlation coefficient CClin for the linear part is computed, and then the final 

indicator of correlation CC=CCtot*CClin is computed. Doing so, more importance 

is given to the correlation in the linear part. This has two reasons: first, this where 

there is more data available, so more validity; second, this is also where most of 

the cases in the simulation will be observed. 

4. The threshold with the higher indicator of correlation CC is chosen, and λ[on-

hand stock] takes the values of the corresponding curve, as shown in  

 

Figure 62 Selection of best curve to represent stock-dependence: λ [on-hand stock] 

 

Original Data Set 

Possible curves 

Selected curve 
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Calculation of cannibalization parameter γ 

The parameter γ describes the extent of the cannibalization between a predecessor and 

a successor, or to be more accurate, the sensitivity to stock levels of the predecessors. 

The case study pointed out that the average sell-out of the successor over on-hand stock 

values of predecessors was exponential (see Figure 27 and Figure 29), under the form: 

                                                         

                                         

No further study had been made to determine A and b values, but it will be necessary for 

the model. Intuitively A represents the level of demand for the product, without 

considering the effect of cannibalization. The parameter b is the parameter that 

determines how high cannibalization of the successor by the predecessor is. It should be 

negative (cannibalization lowers sales of the successor), and when it is close to zero, 

cannibalization is almost non-existent. On the contrary, a very negative value of b entails 

massive cannibalization. 

However, this way of representing cannibalization was done before demonstrating the 

stock-dependence pattern. In the model, the parameter λ already accounts for it 

(including the stock-dependence). When establishing the curves for λ [on-hand stock] for 

successors, the stock of the predecessor was not taking into account. As stated in 

equation (2), it is reasonable to assert that the cannibalization present when establishing 

the curves λ [on-hand stock] was that for the average of values of onhandstockpre 

observed, as stated in equation (2). 

                                                         

                              

Then using equations (1) and (3), it yields: 

                                                                     

When the stock of the predecessor is below the average, this pushes up the sell-out of 

the successor (b negative), and when it is above the average, it pulls it down. As the 

reader might have already guessed:  

   , where b is the value observed during the case study 
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Detailed results of the simulation 

Total Sell-Out (TSO) 

Aggregated Indicators TSO Predecessor TSO Successor 
Model Couple / Scenario Min Value Avg Value Max Value Min Value Avg Value Max Value 
HAV 1 3669 4024 4090 3929 4525 4964 

REFERENCE SCENARIO 3687 4018 4090 4728 4882 4964 
ABRUPT TRANSITION 3669 4009 4082 4822 4872 4935 
DYNAMIC LAUNCH 4011 4064 4076 3929 4017 4110 
EOL SMOOTHED 3689 4014 4084 4744 4829 4942 
EOL SMO. + DYN. LAUNCH 3687 4015 4087 4006 4026 4086 

HAV 2 1032 1068 1094 483 553 625 
REFERENCE SCENARIO 1040 1071 1094 530 578 606 
ABRUPT TRANSITION 1058 1070 1084 547 579 619 
DYNAMIC LAUNCH 1032 1066 1081 483 506 559 
EOL SMOOTHED 1049 1070 1087 552 598 625 
EOL SMO. + DYN. LAUNCH 1041 1063 1092 494 506 540 

DC 1 578 591 611 173 188 204 
REFERENCE SCENARIO 580 593 607 180 188 195 
ABRUPT TRANSITION 584 588 592 175 186 196 
DYNAMIC LAUNCH 578 591 608 174 191 202 
EOL SMOOTHED 581 592 611 173 186 201 
EOL SMO. + DYN. LAUNCH 582 593 604 177 191 204 

DC 2 2133 2180 2220 18 24 30 
REFERENCE SCENARIO 2133 2171 2220 18 24 30 
ABRUPT TRANSITION 2140 2174 2213 21 23 27 
DYNAMIC LAUNCH 2151 2172 2207 22 27 30 
EOL SMOOTHED 2163 2193 2216 20 24 27 
EOL SMO. + DYN. LAUNCH 2165 2191 2210 19 25 29 

DC 3 497 524 549 1 4 7 
REFERENCE SCENARIO 511 523 528 3 4 6 
ABRUPT TRANSITION 509 531 548 2 4 6 
DYNAMIC LAUNCH 505 519 529 2 4 7 
EOL SMOOTHED 512 522 534 1 3 5 
EOL SMO. + DYN. LAUNCH 497 527 549 1 3 4 

DC 4 865 885 921 969 1243 1460 
REFERENCE SCENARIO 895 907 921 1329 1377 1425 
ABRUPT TRANSITION 874 881 891 1353 1416 1460 
DYNAMIC LAUNCH 870 883 896 970 1004 1045 
EOL SMOOTHED 867 875 881 1297 1385 1425 
EOL SMO. + DYN. LAUNCH 865 878 888 969 1031 1090 

DC 5 771 815 836 389 480 570 
REFERENCE SCENARIO 771 808 826 500 517 528 
ABRUPT TRANSITION 810 818 830 475 517 568 
DYNAMIC LAUNCH 809 821 831 393 410 442 
EOL SMOOTHED 799 817 835 502 547 570 
EOL SMO. + DYN. LAUNCH 788 811 836 389 409 441 

DC 6 590 615 635 99 117 130 
REFERENCE SCENARIO 604 615 628 112 117 124 
ABRUPT TRANSITION 590 610 619 109 118 125 
DYNAMIC LAUNCH 606 614 628 107 118 130 
EOL SMOOTHED 602 620 635 107 118 128 
EOL SMO. + DYN. LAUNCH 610 615 624 99 117 128 
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Aggregated Indicators TSO Predecessor TSO Successor 
Model Couple / Scenario Min Value Avg Value Max Value Min Value Avg Value Max Value 
CAM 1 883 910 950 1961 2222 2467 

REFERENCE SCENARIO 930 939 950 2280 2300 2341 
ABRUPT TRANSITION 883 900 930 2319 2384 2467 
DYNAMIC LAUNCH 884 901 917 2005 2048 2119 
EOL SMOOTHED 886 897 904 2319 2388 2436 
EOL SMO. + DYN. LAUNCH 884 914 934 1961 1992 2038 

CAM 2 486 528 575 656 686 728 
REFERENCE SCENARIO 511 523 531 672 678 693 
ABRUPT TRANSITION 517 532 549 667 688 701 
DYNAMIC LAUNCH 508 524 538 656 690 728 
EOL SMOOTHED 516 531 557 661 677 693 
EOL SMO. + DYN. LAUNCH 486 530 575 679 698 715 

CAM 3 483 505 524 128 139 151 
REFERENCE SCENARIO 495 506 517 134 141 150 
ABRUPT TRANSITION 483 509 524 132 142 148 
DYNAMIC LAUNCH 496 505 517 128 138 151 
EOL SMOOTHED 488 506 521 129 137 149 
EOL SMO. + DYN. LAUNCH 493 502 511 133 139 148 

CAM 4 573 600 624 121 135 149 
REFERENCE SCENARIO 587 609 624 121 129 139 
ABRUPT TRANSITION 577 593 604 121 136 147 
DYNAMIC LAUNCH 580 595 611 123 135 146 
EOL SMOOTHED 573 596 608 130 134 144 
EOL SMO. + DYN. LAUNCH 593 606 622 127 139 149 

CAM 5 499 518 539 48 61 73 
REFERENCE SCENARIO 505 523 539 58 62 69 
ABRUPT TRANSITION 502 518 532 56 63 69 
DYNAMIC LAUNCH 507 515 520 51 59 65 
EOL SMOOTHED 501 514 529 59 64 73 
EOL SMO. + DYN. LAUNCH 499 519 531 48 57 63 

TV 1 1970 1995 2038 326 453 561 
REFERENCE SCENARIO 1999 2008 2019 485 516 529 
ABRUPT TRANSITION 1970 1991 2033 487 510 561 
DYNAMIC LAUNCH 1972 1987 2011 347 377 397 
EOL SMOOTHED 1992 2001 2014 483 500 529 
EOL SMO. + DYN. LAUNCH 1972 1989 2038 326 361 397 

TV 2 2678 2754 2807 1329 1644 1925 
REFERENCE SCENARIO 2756 2782 2807 1759 1797 1857 
ABRUPT TRANSITION 2678 2714 2752 1831 1867 1925 
DYNAMIC LAUNCH 2713 2727 2740 1357 1385 1411 
EOL SMOOTHED 2740 2776 2800 1773 1806 1845 
EOL SMO. + DYN. LAUNCH 2751 2771 2795 1329 1367 1436 

TV 3 1453 1572 1684 1064 1203 1342 
REFERENCE SCENARIO 1671 1678 1684 1150 1188 1222 
ABRUPT TRANSITION 1589 1612 1627 1190 1244 1284 
DYNAMIC LAUNCH 1583 1618 1639 1064 1111 1152 
EOL SMOOTHED 1460 1481 1499 1240 1313 1342 
EOL SMO. + DYN. LAUNCH 1453 1471 1503 1124 1161 1204 

TV 4 1460 1664 1835 424 464 512 
REFERENCE SCENARIO 1760 1809 1835 424 443 458 
ABRUPT TRANSITION 1470 1488 1516 459 490 512 
DYNAMIC LAUNCH 1460 1490 1524 472 484 504 
EOL SMOOTHED 1731 1761 1780 437 447 458 
EOL SMO. + DYN. LAUNCH 1750 1775 1807 448 455 463 
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Total Stock Six Weeks After Launch (6WAL) 

Aggregated Indicators S6WAL Predecessor S6WAL Successor 
Model Couple / Scenario Min Value Avg Value Max Value Min Value Avg Value Max Value 
HAV 1 53 71 84 1595 1811 2025 

REFERENCE SCENARIO 53 65 73 1865 1939 2025 
ABRUPT TRANSITION 62 70 82 1938 1959 1976 
DYNAMIC LAUNCH 58 73 83 1595 1596 1599 
EOL SMOOTHED 67 75 84 1896 1963 1994 
EOL SMO. + DYN. LAUNCH 61 74 80 1596 1597 1599 

HAV 2 98 116 138 568 654 724 
REFERENCE SCENARIO 107 124 138 683 698 724 
ABRUPT TRANSITION 98 108 117 690 706 717 
DYNAMIC LAUNCH 101 111 121 568 581 599 
EOL SMOOTHED 113 120 126 685 701 713 
EOL SMO. + DYN. LAUNCH 99 116 127 576 583 590 

DC 1 117 136 148 396 412 427 
REFERENCE SCENARIO 121 135 148 405 412 420 
ABRUPT TRANSITION 134 139 142 404 414 425 
DYNAMIC LAUNCH 118 135 148 398 410 426 
EOL SMOOTHED 117 137 147 399 414 427 
EOL SMO. + DYN. LAUNCH 124 135 146 396 409 423 

DC 2 102 139 178 116 122 128 
REFERENCE SCENARIO 127 149 178 116 122 128 
ABRUPT TRANSITION 102 125 143 119 123 125 
DYNAMIC LAUNCH 118 127 136 116 120 124 
EOL SMOOTHED 131 150 164 119 123 126 
EOL SMO. + DYN. LAUNCH 137 145 155 117 121 127 

DC 3 150 175 202 34 37 40 
REFERENCE SCENARIO 171 176 188 35 37 38 
ABRUPT TRANSITION 151 168 190 35 37 39 
DYNAMIC LAUNCH 170 180 194 34 37 39 
EOL SMOOTHED 165 178 187 36 38 40 
EOL SMO. + DYN. LAUNCH 150 172 202 37 38 40 

DC 4 217 247 270 687 901 1042 
REFERENCE SCENARIO 232 251 270 1038 1040 1042 
ABRUPT TRANSITION 220 246 263 1038 1041 1042 
DYNAMIC LAUNCH 222 241 258 687 692 702 
EOL SMOOTHED 240 255 262 1039 1040 1041 
EOL SMO. + DYN. LAUNCH 217 244 264 687 691 695 

DC 5 223 244 272 617 785 880 
REFERENCE SCENARIO 231 252 271 876 879 880 
ABRUPT TRANSITION 223 240 265 875 879 880 
DYNAMIC LAUNCH 233 242 255 619 652 662 
EOL SMOOTHED 227 247 272 810 868 880 
EOL SMO. + DYN. LAUNCH 227 243 257 617 647 661 

DC 6 116 135 154 112 125 143 
REFERENCE SCENARIO 127 140 151 118 125 130 
ABRUPT TRANSITION 125 134 154 117 124 133 
DYNAMIC LAUNCH 116 131 138 112 124 135 
EOL SMOOTHED 117 133 150 114 124 135 
EOL SMO. + DYN. LAUNCH 128 137 142 114 126 143 

CAM 1 84 105 135 638 724 780 
REFERENCE SCENARIO 115 121 135 779 780 780 
ABRUPT TRANSITION 92 98 104 779 780 780 
DYNAMIC LAUNCH 84 93 106 639 641 644 
EOL SMOOTHED 96 110 126 779 780 780 
EOL SMO. + DYN. LAUNCH 89 106 122 638 642 644 
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Aggregated Indicators S6WAL Predecessor S6WAL Successor 
Model Couple / Scenario Min Value Avg Value Max Value Min Value Avg Value Max Value 
CAM 2 311 343 364 576 596 612 

REFERENCE SCENARIO 340 345 354 594 602 612 
ABRUPT TRANSITION 311 337 351 589 599 611 
DYNAMIC LAUNCH 326 343 351 576 593 606 
EOL SMOOTHED 334 350 363 587 596 607 
EOL SMO. + DYN. LAUNCH 317 343 364 580 592 605 

CAM 3 175 193 216 231 243 254 
REFERENCE SCENARIO 181 193 203 232 241 248 
ABRUPT TRANSITION 175 190 216 234 241 250 
DYNAMIC LAUNCH 182 194 202 231 244 254 
EOL SMOOTHED 178 193 211 233 245 253 
EOL SMO. + DYN. LAUNCH 187 197 206 234 243 249 

CAM 4 226 260 284 84 96 104 
REFERENCE SCENARIO 246 263 280 93 96 103 
ABRUPT TRANSITION 236 260 284 91 96 104 
DYNAMIC LAUNCH 242 262 272 84 93 96 
EOL SMOOTHED 253 259 268 90 95 99 
EOL SMO. + DYN. LAUNCH 226 256 279 90 97 102 

CAM 5 223 239 265 80 89 95 
REFERENCE SCENARIO 223 237 258 85 91 93 
ABRUPT TRANSITION 225 236 257 80 86 92 
DYNAMIC LAUNCH 224 237 252 84 89 91 
EOL SMOOTHED 229 246 265 87 89 93 
EOL SMO. + DYN. LAUNCH 224 241 260 83 89 95 

TV 1 41 58 70 703 978 1182 
REFERENCE SCENARIO 41 53 63 1141 1166 1179 
ABRUPT TRANSITION 55 60 68 1146 1169 1182 
DYNAMIC LAUNCH 49 59 67 708 712 718 
EOL SMOOTHED 52 59 70 1043 1128 1179 
EOL SMO. + DYN. LAUNCH 48 58 66 703 716 727 

TV 2 53 79 106 782 959 1104 
REFERENCE SCENARIO 72 87 106 1026 1057 1068 
ABRUPT TRANSITION 53 71 86 981 1021 1049 
DYNAMIC LAUNCH 58 67 78 802 821 831 
EOL SMOOTHED 72 86 95 1025 1063 1104 
EOL SMO. + DYN. LAUNCH 75 84 92 782 835 871 

TV 3 128 191 249 773 906 996 
REFERENCE SCENARIO 222 241 249 974 989 996 
ABRUPT TRANSITION 184 193 201 948 973 995 
DYNAMIC LAUNCH 188 200 225 785 808 828 
EOL SMOOTHED 152 167 184 950 960 985 
EOL SMO. + DYN. LAUNCH 128 151 162 773 803 821 

TV 4 93 178 245 579 622 647 
REFERENCE SCENARIO 219 236 245 617 633 647 
ABRUPT TRANSITION 106 115 122 579 606 623 
DYNAMIC LAUNCH 93 114 136 587 607 622 
EOL SMOOTHED 203 217 233 619 634 646 
EOL SMO. + DYN. LAUNCH 200 208 214 609 629 633 
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Average Availability Around Launch Week (AAALW) 

Aggregated Indicators AAALW Predecessor AAALW Successor 
Model Couple / Scenario Min Value     Avg Value     Max Value     Min Value      Avg Value      Max Value      
HAV 1 39,8% 42,1% 43,8% 92,7% 93,4% 94,1% 

REFERENCE SCENARIO 39,8% 42,0% 43,0% 92,7% 93,4% 93,9% 
ABRUPT TRANSITION 39,8% 42,0% 43,3% 93,0% 93,5% 93,8% 
DYNAMIC LAUNCH 41,2% 42,1% 42,8% 92,8% 93,2% 93,4% 
EOL SMOOTHED 40,7% 42,1% 43,8% 93,0% 93,7% 94,1% 
EOL SMO. + DYN. LAUNCH 39,9% 42,0% 42,9% 92,9% 93,2% 93,3% 

HAV 2 32,9% 35,8% 37,2% 82,2% 83,7% 85,1% 
REFERENCE SCENARIO 34,3% 35,7% 37,2% 83,3% 84,0% 85,1% 
ABRUPT TRANSITION 34,8% 35,9% 37,0% 83,8% 84,4% 85,1% 
DYNAMIC LAUNCH 32,9% 35,7% 36,8% 82,2% 82,9% 83,9% 
EOL SMOOTHED 35,3% 35,8% 37,1% 83,8% 84,3% 85,0% 
EOL SMO. + DYN. LAUNCH 35,5% 36,1% 36,6% 82,6% 83,0% 83,5% 

DC 1 23,3% 27,3% 29,0% 4,5% 6,8% 9,2% 
REFERENCE SCENARIO 25,2% 26,9% 29,0% 5,4% 6,4% 7,2% 
ABRUPT TRANSITION 24,7% 27,4% 29,0% 6,4% 7,7% 9,2% 
DYNAMIC LAUNCH 23,3% 27,5% 28,9% 4,5% 6,7% 8,1% 
EOL SMOOTHED 26,0% 27,8% 28,9% 5,9% 6,7% 7,5% 
EOL SMO. + DYN. LAUNCH 24,8% 26,8% 28,5% 5,3% 6,4% 8,4% 

DC 2 53,3% 55,7% 58,0% 0,0% 0,0% 0,0% 
REFERENCE SCENARIO 55,1% 56,8% 57,6% 0,0% 0,0% 0,0% 
ABRUPT TRANSITION 53,7% 55,4% 57,3% 0,0% 0,0% 0,0% 
DYNAMIC LAUNCH 53,3% 54,8% 56,2% 0,0% 0,0% 0,0% 
EOL SMOOTHED 54,1% 55,6% 57,2% 0,0% 0,0% 0,0% 
EOL SMO. + DYN. LAUNCH 55,1% 56,0% 58,0% 0,0% 0,0% 0,0% 

DC 3 30,5% 33,9% 36,4% 0,0% 0,0% 0,0% 
REFERENCE SCENARIO 32,3% 33,1% 34,8% 0,0% 0,0% 0,0% 
ABRUPT TRANSITION 30,5% 33,2% 34,7% 0,0% 0,0% 0,0% 
DYNAMIC LAUNCH 33,0% 34,6% 36,4% 0,0% 0,0% 0,0% 
EOL SMOOTHED 31,1% 34,0% 35,7% 0,0% 0,0% 0,0% 
EOL SMO. + DYN. LAUNCH 32,8% 34,7% 36,4% 0,0% 0,0% 0,0% 

DC 4 24,4% 26,9% 28,3% 88,2% 90,7% 92,2% 
REFERENCE SCENARIO 25,6% 26,1% 26,6% 91,4% 91,7% 92,2% 
ABRUPT TRANSITION 25,8% 27,4% 27,8% 91,0% 91,4% 91,7% 
DYNAMIC LAUNCH 24,4% 26,8% 28,1% 88,8% 89,3% 89,7% 
EOL SMOOTHED 25,8% 27,3% 28,3% 91,6% 91,7% 91,8% 
EOL SMO. + DYN. LAUNCH 25,7% 26,6% 27,6% 88,2% 89,3% 89,9% 

DC 5 40,3% 44,9% 47,5% 88,2% 89,5% 90,6% 
REFERENCE SCENARIO 40,3% 44,5% 47,5% 89,4% 90,2% 90,6% 
ABRUPT TRANSITION 43,8% 44,8% 46,9% 88,5% 89,5% 90,2% 
DYNAMIC LAUNCH 44,2% 45,7% 46,8% 88,2% 89,2% 90,1% 
EOL SMOOTHED 43,1% 45,0% 46,0% 89,0% 89,5% 90,2% 
EOL SMO. + DYN. LAUNCH 43,6% 44,6% 45,9% 88,5% 89,2% 89,8% 

DC 6 25,9% 29,7% 32,4% 0,0% 0,0% 0,0% 
REFERENCE SCENARIO 26,8% 30,5% 32,4% 0,0% 0,0% 0,0% 
ABRUPT TRANSITION 27,7% 29,6% 30,6% 0,0% 0,0% 0,0% 
DYNAMIC LAUNCH 25,9% 28,8% 32,1% 0,0% 0,0% 0,0% 
EOL SMOOTHED 28,0% 29,9% 32,3% 0,0% 0,0% 0,0% 
EOL SMO. + DYN. LAUNCH 28,0% 29,6% 31,5% 0,0% 0,0% 0,0% 
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Aggregated Indicators AAALW Predecessor AAALW Successor 
Model Couple / Scenario Min Value     Avg Value     Max Value     Min Value      Avg Value      Max Value      
CAM 1 13,5% 15,7% 17,5% 85,6% 87,4% 89,0% 

REFERENCE SCENARIO 15,2% 15,9% 17,5% 87,7% 88,5% 89,0% 
ABRUPT TRANSITION 15,0% 15,9% 17,1% 87,5% 88,1% 88,6% 
DYNAMIC LAUNCH 15,6% 16,1% 17,0% 85,6% 86,2% 86,6% 
EOL SMOOTHED 15,2% 15,7% 16,7% 87,6% 87,9% 88,2% 
EOL SMO. + DYN. LAUNCH 13,5% 14,8% 15,6% 85,9% 86,4% 86,8% 

CAM 2 39,3% 43,3% 46,7% 26,6% 33,6% 38,3% 
REFERENCE SCENARIO 41,4% 42,7% 45,5% 33,4% 35,3% 38,3% 
ABRUPT TRANSITION 39,3% 42,8% 46,1% 32,5% 33,6% 34,8% 
DYNAMIC LAUNCH 42,2% 43,3% 43,9% 26,6% 32,1% 35,7% 
EOL SMOOTHED 40,9% 43,9% 46,7% 32,6% 34,9% 37,7% 
EOL SMO. + DYN. LAUNCH 42,1% 43,6% 45,6% 30,1% 32,3% 34,3% 

CAM 3 30,4% 33,9% 38,1% 0,0% 0,0% 0,0% 
REFERENCE SCENARIO 32,7% 34,2% 35,4% 0,0% 0,0% 0,0% 
ABRUPT TRANSITION 31,2% 33,5% 38,1% 0,0% 0,0% 0,0% 
DYNAMIC LAUNCH 31,6% 33,7% 37,3% 0,0% 0,0% 0,0% 
EOL SMOOTHED 30,4% 34,0% 37,0% 0,0% 0,0% 0,0% 
EOL SMO. + DYN. LAUNCH 31,5% 34,3% 35,7% 0,0% 0,0% 0,0% 

CAM 4 27,1% 30,9% 34,7% 0,0% 0,0% 0,0% 
REFERENCE SCENARIO 29,0% 30,9% 33,6% 0,0% 0,0% 0,0% 
ABRUPT TRANSITION 28,1% 31,2% 34,7% 0,0% 0,0% 0,0% 
DYNAMIC LAUNCH 28,2% 31,6% 34,7% 0,0% 0,0% 0,0% 
EOL SMOOTHED 27,1% 29,9% 31,9% 0,0% 0,0% 0,0% 
EOL SMO. + DYN. LAUNCH 29,0% 30,7% 32,5% 0,0% 0,0% 0,0% 

CAM 5 24,4% 27,1% 29,6% 0,0% 0,0% 0,0% 
REFERENCE SCENARIO 24,7% 27,5% 29,1% 0,0% 0,0% 0,0% 
ABRUPT TRANSITION 24,4% 27,0% 29,6% 0,0% 0,0% 0,0% 
DYNAMIC LAUNCH 25,4% 26,7% 28,9% 0,0% 0,0% 0,0% 
EOL SMOOTHED 25,7% 27,1% 28,7% 0,0% 0,0% 0,0% 
EOL SMO. + DYN. LAUNCH 25,8% 27,0% 28,1% 0,0% 0,0% 0,0% 

TV 1 34,5% 36,3% 37,9% 69,7% 71,3% 71,4% 
REFERENCE SCENARIO 35,4% 36,4% 37,6% 71,4% 71,4% 71,4% 
ABRUPT TRANSITION 35,4% 36,6% 37,9% 71,4% 71,4% 71,4% 
DYNAMIC LAUNCH 35,5% 36,7% 37,9% 71,4% 71,4% 71,4% 
EOL SMOOTHED 34,5% 35,8% 37,0% 69,7% 70,9% 71,4% 
EOL SMO. + DYN. LAUNCH 34,7% 35,8% 37,1% 71,4% 71,4% 71,4% 

TV 2 33,1% 34,5% 36,8% 89,8% 90,6% 90,9% 
REFERENCE SCENARIO 33,4% 33,9% 34,7% 90,9% 90,9% 90,9% 
ABRUPT TRANSITION 33,5% 35,3% 36,8% 90,7% 90,8% 90,9% 
DYNAMIC LAUNCH 33,1% 34,1% 34,7% 89,8% 90,3% 90,7% 
EOL SMOOTHED 33,9% 35,1% 36,2% 90,8% 90,9% 90,9% 
EOL SMO. + DYN. LAUNCH 33,4% 34,3% 35,1% 89,9% 90,2% 90,6% 

TV 3 31,6% 36,5% 39,2% 90,9% 90,9% 90,9% 
REFERENCE SCENARIO 36,7% 37,2% 38,4% 90,9% 90,9% 90,9% 
ABRUPT TRANSITION 37,2% 38,6% 39,2% 90,9% 90,9% 90,9% 
DYNAMIC LAUNCH 37,7% 38,3% 38,9% 90,9% 90,9% 90,9% 
EOL SMOOTHED 32,7% 34,3% 36,1% 90,9% 90,9% 90,9% 
EOL SMO. + DYN. LAUNCH 31,6% 34,2% 35,5% 90,9% 90,9% 90,9% 

TV 4 28,5% 36,8% 43,9% 36,4% 42,2% 45,8% 
REFERENCE SCENARIO 41,3% 42,5% 43,9% 42,7% 44,3% 45,8% 
ABRUPT TRANSITION 29,4% 30,3% 31,6% 36,4% 39,3% 43,0% 
DYNAMIC LAUNCH 28,5% 30,1% 32,5% 37,2% 39,7% 41,1% 
EOL SMOOTHED 39,4% 40,6% 43,1% 42,6% 44,3% 45,3% 
EOL SMO. + DYN. LAUNCH 37,5% 40,7% 42,9% 41,2% 43,5% 44,6% 
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Cost Diminition Factor (CDF) 

Aggregated Indicators CDF Predecessor CDF Successor 
Model Couple / Scenario Min Value       Avg Value       Max Value       Min Value        Avg Value        Max Value        
HAV 1 3,06 3,11 3,19 4,93 5,14 5,27 

REFERENCE SCENARIO 3,13 3,14 3,19 5,26 5,27 5,27 
ABRUPT TRANSITION 3,06 3,06 3,08 5,27 5,27 5,27 
DYNAMIC LAUNCH 3,06 3,08 3,16 4,93 4,94 4,95 
EOL SMOOTHED 3,12 3,12 3,16 5,27 5,27 5,27 
EOL SMO. + DYN. LAUNCH 3,12 3,12 3,16 4,93 4,94 4,96 

HAV 2 6,04 6,10 6,22 1,40 1,49 1,57 
REFERENCE SCENARIO 6,19 6,20 6,22 1,48 1,51 1,54 
ABRUPT TRANSITION 6,04 6,04 6,04 1,49 1,52 1,55 
DYNAMIC LAUNCH 6,04 6,04 6,04 1,40 1,44 1,50 
EOL SMOOTHED 6,11 6,11 6,12 1,48 1,53 1,57 
EOL SMO. + DYN. LAUNCH 6,11 6,11 6,12 1,43 1,46 1,52 

DC 1 6,96 7,20 7,36 2,46 2,46 2,46 
REFERENCE SCENARIO 7,34 7,34 7,34 2,46 2,46 2,46 
ABRUPT TRANSITION 6,96 6,96 6,96 2,46 2,46 2,46 
DYNAMIC LAUNCH 6,96 7,02 7,36 2,46 2,46 2,46 
EOL SMOOTHED 7,34 7,34 7,34 2,46 2,46 2,46 
EOL SMO. + DYN. LAUNCH 7,34 7,34 7,34 2,46 2,46 2,46 

DC 2 7,60 7,79 7,91 2,98 2,98 2,98 
REFERENCE SCENARIO 7,86 7,88 7,91 2,98 2,98 2,98 
ABRUPT TRANSITION 7,61 7,65 7,71 2,98 2,98 2,98 
DYNAMIC LAUNCH 7,60 7,64 7,67 2,98 2,98 2,98 
EOL SMOOTHED 7,86 7,88 7,90 2,98 2,98 2,98 
EOL SMO. + DYN. LAUNCH 7,85 7,87 7,90 2,98 2,98 2,98 

DC 3 6,00 6,00 6,00 0,71 0,71 0,71 
REFERENCE SCENARIO 6,00 6,00 6,00 0,71 0,71 0,71 
ABRUPT TRANSITION 6,00 6,00 6,00 0,71 0,71 0,71 
DYNAMIC LAUNCH 6,00 6,00 6,00 0,71 0,71 0,71 
EOL SMOOTHED 6,00 6,00 6,00 0,71 0,71 0,71 
EOL SMO. + DYN. LAUNCH 6,00 6,00 6,00 0,71 0,71 0,71 

DC 4 3,37 4,39 8,29 4,96 5,50 5,85 
REFERENCE SCENARIO 8,29 8,29 8,29 5,62 5,71 5,79 
ABRUPT TRANSITION 3,37 3,37 3,37 5,74 5,78 5,85 
DYNAMIC LAUNCH 3,37 3,37 3,37 5,03 5,15 5,21 
EOL SMOOTHED 3,48 3,48 3,48 5,60 5,73 5,79 
EOL SMO. + DYN. LAUNCH 3,48 3,48 3,48 4,96 5,12 5,27 

DC 5 2,20 2,65 3,43 2,51 2,91 3,23 
REFERENCE SCENARIO 3,17 3,29 3,43 2,88 2,95 3,08 
ABRUPT TRANSITION 2,20 2,24 2,29 2,57 2,94 3,23 
DYNAMIC LAUNCH 2,22 2,31 2,54 2,86 2,93 3,07 
EOL SMOOTHED 2,57 2,72 3,03 2,62 2,87 3,13 
EOL SMO. + DYN. LAUNCH 2,62 2,69 2,77 2,51 2,85 3,02 

DC 6 3,14 3,81 4,56 2,55 2,55 2,55 
REFERENCE SCENARIO 4,56 4,56 4,56 2,55 2,55 2,55 
ABRUPT TRANSITION 3,14 3,14 3,14 2,55 2,55 2,55 
DYNAMIC LAUNCH 3,14 3,14 3,14 2,55 2,55 2,55 
EOL SMOOTHED 4,11 4,11 4,11 2,55 2,55 2,55 
EOL SMO. + DYN. LAUNCH 4,11 4,11 4,11 2,55 2,55 2,55 

CAM 1 1,49 2,19 3,13 6,90 7,09 7,23 
REFERENCE SCENARIO 2,99 3,06 3,13 7,08 7,14 7,23 
ABRUPT TRANSITION 1,49 1,56 1,60 7,04 7,13 7,19 
DYNAMIC LAUNCH 1,52 1,55 1,60 6,96 7,02 7,09 
EOL SMOOTHED 2,39 2,44 2,48 7,13 7,16 7,23 
EOL SMO. + DYN. LAUNCH 2,26 2,36 2,50 6,90 7,01 7,08 
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CAM 2 2,16 2,48 3,28 6,28 6,28 6,28 
REFERENCE SCENARIO 2,95 3,08 3,28 6,28 6,28 6,28 
ABRUPT TRANSITION 2,16 2,18 2,24 6,28 6,28 6,28 
DYNAMIC LAUNCH 2,16 2,18 2,25 6,28 6,28 6,28 
EOL SMOOTHED 2,42 2,47 2,49 6,28 6,28 6,28 
EOL SMO. + DYN. LAUNCH 2,37 2,49 2,55 6,28 6,28 6,28 

CAM 3 6,40 6,43 6,50 1,27 1,27 1,27 
REFERENCE SCENARIO 6,40 6,47 6,50 1,27 1,27 1,27 
ABRUPT TRANSITION 6,40 6,43 6,50 1,27 1,27 1,27 
DYNAMIC LAUNCH 6,40 6,45 6,50 1,27 1,27 1,27 
EOL SMOOTHED 6,40 6,40 6,40 1,27 1,27 1,27 
EOL SMO. + DYN. LAUNCH 6,40 6,41 6,50 1,27 1,27 1,27 

CAM 4 2,20 2,48 3,18 7,45 7,45 7,45 
REFERENCE SCENARIO 3,18 3,18 3,18 7,45 7,45 7,45 
ABRUPT TRANSITION 2,20 2,20 2,20 7,45 7,45 7,45 
DYNAMIC LAUNCH 2,20 2,20 2,20 7,45 7,45 7,45 
EOL SMOOTHED 2,40 2,43 2,57 7,45 7,45 7,45 
EOL SMO. + DYN. LAUNCH 2,40 2,40 2,40 7,45 7,45 7,45 

CAM 5 3,67 5,38 8,90 6,00 6,00 6,00 
REFERENCE SCENARIO 8,90 8,90 8,90 6,00 6,00 6,00 
ABRUPT TRANSITION 3,67 3,67 3,67 6,00 6,00 6,00 
DYNAMIC LAUNCH 3,67 3,67 3,67 6,00 6,00 6,00 
EOL SMOOTHED 5,33 5,33 5,33 6,00 6,00 6,00 
EOL SMO. + DYN. LAUNCH 5,33 5,33 5,33 6,00 6,00 6,00 

TV 1 4,84 4,91 4,96 2,36 2,67 2,88 
REFERENCE SCENARIO 4,91 4,93 4,94 2,85 2,87 2,88 
ABRUPT TRANSITION 4,84 4,87 4,89 2,84 2,86 2,87 
DYNAMIC LAUNCH 4,86 4,87 4,89 2,38 2,44 2,47 
EOL SMOOTHED 4,92 4,93 4,94 2,67 2,79 2,86 
EOL SMO. + DYN. LAUNCH 4,90 4,94 4,96 2,36 2,41 2,47 

TV 2 4,43 4,63 4,84 4,02 4,34 4,60 
REFERENCE SCENARIO 4,81 4,83 4,84 4,41 4,44 4,49 
ABRUPT TRANSITION 4,43 4,44 4,45 4,46 4,52 4,60 
DYNAMIC LAUNCH 4,44 4,44 4,45 4,09 4,14 4,18 
EOL SMOOTHED 4,70 4,71 4,73 4,43 4,45 4,47 
EOL SMO. + DYN. LAUNCH 4,70 4,71 4,72 4,02 4,15 4,26 

TV 3 6,52 6,75 7,27 3,71 4,13 4,58 
REFERENCE SCENARIO 7,26 7,26 7,27 3,71 3,79 3,87 
ABRUPT TRANSITION 6,52 6,53 6,54 3,82 3,89 3,92 
DYNAMIC LAUNCH 6,53 6,54 6,55 4,46 4,51 4,57 
EOL SMOOTHED 6,70 6,71 6,72 3,88 3,94 3,97 
EOL SMO. + DYN. LAUNCH 6,69 6,70 6,71 4,46 4,52 4,58 

TV 4 7,38 8,21 8,94 4,67 4,86 5,11 
REFERENCE SCENARIO 8,90 8,93 8,94 4,80 4,88 4,93 
ABRUPT TRANSITION 7,39 7,40 7,41 4,93 5,04 5,11 
DYNAMIC LAUNCH 7,38 7,39 7,41 4,77 4,81 4,89 
EOL SMOOTHED 8,62 8,68 8,72 4,85 4,89 4,93 
EOL SMO. + DYN. LAUNCH 8,60 8,66 8,70 4,67 4,70 4,73 
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Price Diminition Factor (PDF) 

Aggregated Indicators PDF Predecessor PDF Successor 
Model Couple / Scenario Min Value         Avg Value         Max Value         Min Value          Avg Value          Max Value          
HAV 1 4,68 4,82 5,02 6,31 6,54 6,72 

REFERENCE SCENARIO 4,69 4,83 4,93 6,65 6,67 6,69 
ABRUPT TRANSITION 4,68 4,81 4,90 6,66 6,68 6,72 
DYNAMIC LAUNCH 4,76 4,85 4,94 6,31 6,33 6,37 
EOL SMOOTHED 4,73 4,84 5,02 6,63 6,67 6,69 
EOL SMO. + DYN. LAUNCH 4,68 4,80 4,87 6,34 6,34 6,36 

HAV 2 7,88 8,08 8,35 3,13 3,29 3,38 
REFERENCE SCENARIO 7,88 8,03 8,35 3,24 3,32 3,37 
ABRUPT TRANSITION 7,95 8,08 8,25 3,20 3,29 3,38 
DYNAMIC LAUNCH 8,01 8,12 8,29 3,13 3,25 3,31 
EOL SMOOTHED 7,90 8,01 8,22 3,24 3,30 3,37 
EOL SMO. + DYN. LAUNCH 8,03 8,15 8,23 3,26 3,30 3,34 

DC 1 7,36 7,93 8,34 3,40 3,56 3,72 
REFERENCE SCENARIO 7,48 7,89 8,14 3,42 3,51 3,63 
ABRUPT TRANSITION 7,63 7,85 8,17 3,54 3,64 3,70 
DYNAMIC LAUNCH 7,36 7,90 8,20 3,43 3,57 3,72 
EOL SMOOTHED 7,93 8,08 8,34 3,40 3,51 3,65 
EOL SMO. + DYN. LAUNCH 7,65 7,91 8,26 3,41 3,56 3,65 

DC 2 9,05 9,17 9,34 2,38 2,80 3,29 
REFERENCE SCENARIO 9,16 9,25 9,34 2,72 2,84 3,16 
ABRUPT TRANSITION 9,05 9,11 9,17 2,59 2,84 3,29 
DYNAMIC LAUNCH 9,06 9,08 9,12 2,55 2,75 2,91 
EOL SMOOTHED 9,13 9,17 9,21 2,38 2,79 3,16 
EOL SMO. + DYN. LAUNCH 9,18 9,22 9,29 2,59 2,77 3,11 

DC 3 7,55 8,27 8,89 1,00 1,60 2,00 
REFERENCE SCENARIO 7,98 8,19 8,33 1,17 1,48 1,67 
ABRUPT TRANSITION 7,92 8,25 8,89 1,33 1,58 2,00 
DYNAMIC LAUNCH 7,77 8,34 8,58 1,50 1,77 2,00 
EOL SMOOTHED 7,55 8,18 8,59 1,00 1,48 2,00 
EOL SMO. + DYN. LAUNCH 8,05 8,41 8,77 1,33 1,69 2,00 

DC 4 6,75 7,09 7,48 7,99 8,44 8,79 
REFERENCE SCENARIO 6,93 7,21 7,48 8,49 8,58 8,73 
ABRUPT TRANSITION 6,85 7,10 7,22 8,55 8,66 8,77 
DYNAMIC LAUNCH 6,75 7,04 7,31 8,06 8,22 8,40 
EOL SMOOTHED 6,94 7,04 7,14 8,46 8,64 8,79 
EOL SMO. + DYN. LAUNCH 6,77 7,03 7,28 7,99 8,11 8,24 

DC 5 7,62 7,94 8,37 6,00 6,18 6,34 
REFERENCE SCENARIO 7,73 7,96 8,27 6,10 6,21 6,30 
ABRUPT TRANSITION 7,76 7,89 8,09 6,06 6,21 6,34 
DYNAMIC LAUNCH 7,70 7,94 8,16 6,03 6,13 6,26 
EOL SMOOTHED 7,62 7,99 8,37 6,00 6,18 6,28 
EOL SMO. + DYN. LAUNCH 7,84 7,92 8,13 6,08 6,15 6,21 

DC 6 7,37 7,80 8,25 3,59 3,78 4,04 
REFERENCE SCENARIO 7,37 7,94 8,25 3,66 3,83 3,98 
ABRUPT TRANSITION 7,46 7,76 7,88 3,59 3,77 4,04 
DYNAMIC LAUNCH 7,37 7,68 7,93 3,62 3,78 3,95 
EOL SMOOTHED 7,71 7,82 8,07 3,63 3,74 3,86 
EOL SMO. + DYN. LAUNCH 7,63 7,78 8,06 3,62 3,77 3,92 

CAM 1 4,96 5,27 5,73 8,67 8,88 9,09 
REFERENCE SCENARIO 5,21 5,48 5,73 8,88 8,97 9,09 
ABRUPT TRANSITION 5,01 5,14 5,32 8,74 8,87 8,98 
DYNAMIC LAUNCH 4,96 5,12 5,20 8,71 8,79 8,89 
EOL SMOOTHED 5,25 5,39 5,56 8,86 8,93 9,06 
EOL SMO. + DYN. LAUNCH 5,00 5,22 5,34 8,67 8,83 8,94 



 Adjusting VMI settings for overlapping successive models, with stock-dependent 
demand and cannibalization: A case study in consumer electronics retailing in 

Germany 

 

121 

 

CAM 2 8,04 8,51 8,88 8,93 9,09 9,31 
REFERENCE SCENARIO 8,27 8,53 8,71 8,95 9,14 9,31 
ABRUPT TRANSITION 8,04 8,48 8,80 8,95 9,10 9,26 
DYNAMIC LAUNCH 8,31 8,47 8,60 8,93 9,01 9,13 
EOL SMOOTHED 8,21 8,50 8,88 9,01 9,10 9,24 
EOL SMO. + DYN. LAUNCH 8,25 8,57 8,83 8,95 9,09 9,18 

CAM 3 7,95 8,52 9,03 2,54 2,73 2,88 
REFERENCE SCENARIO 8,00 8,56 9,03 2,68 2,76 2,88 
ABRUPT TRANSITION 7,95 8,46 8,92 2,56 2,70 2,81 
DYNAMIC LAUNCH 8,26 8,49 8,78 2,61 2,74 2,78 
EOL SMOOTHED 8,22 8,58 8,98 2,62 2,73 2,83 
EOL SMO. + DYN. LAUNCH 8,18 8,52 8,73 2,54 2,73 2,86 

CAM 4 7,59 7,88 8,21 8,66 9,33 9,80 
REFERENCE SCENARIO 7,80 8,00 8,21 9,05 9,40 9,71 
ABRUPT TRANSITION 7,59 7,80 8,17 8,99 9,43 9,80 
DYNAMIC LAUNCH 7,70 7,93 8,08 8,66 9,21 9,66 
EOL SMOOTHED 7,60 7,82 7,99 9,01 9,27 9,63 
EOL SMO. + DYN. LAUNCH 7,74 7,86 7,97 9,09 9,36 9,60 

CAM 5 7,39 7,78 8,23 8,44 9,50 10,35 
REFERENCE SCENARIO 7,46 7,89 8,23 9,19 9,81 10,35 
ABRUPT TRANSITION 7,54 7,79 8,06 8,83 9,25 9,89 
DYNAMIC LAUNCH 7,41 7,65 7,83 8,95 9,44 9,90 
EOL SMOOTHED 7,39 7,70 7,90 9,17 9,43 9,69 
EOL SMO. + DYN. LAUNCH 7,62 7,85 8,11 8,44 9,55 10,22 

TV 1 6,69 6,80 6,91 4,26 4,48 4,69 
REFERENCE SCENARIO 6,71 6,82 6,87 4,48 4,58 4,69 
ABRUPT TRANSITION 6,74 6,81 6,91 4,49 4,54 4,57 
DYNAMIC LAUNCH 6,69 6,77 6,86 4,29 4,37 4,43 
EOL SMOOTHED 6,75 6,81 6,90 4,50 4,54 4,63 
EOL SMO. + DYN. LAUNCH 6,71 6,77 6,87 4,26 4,37 4,46 

TV 2 5,86 6,06 6,25 6,29 6,45 6,62 
REFERENCE SCENARIO 6,02 6,11 6,25 6,39 6,45 6,48 
ABRUPT TRANSITION 5,86 5,99 6,05 6,36 6,45 6,53 
DYNAMIC LAUNCH 5,87 5,97 6,02 6,29 6,37 6,43 
EOL SMOOTHED 6,06 6,14 6,24 6,40 6,49 6,62 
EOL SMO. + DYN. LAUNCH 6,05 6,09 6,11 6,38 6,46 6,53 

TV 3 7,57 7,94 8,38 6,08 6,33 6,66 
REFERENCE SCENARIO 8,15 8,24 8,38 6,10 6,18 6,25 
ABRUPT TRANSITION 7,99 8,06 8,15 6,20 6,25 6,36 
DYNAMIC LAUNCH 7,88 8,00 8,08 6,49 6,57 6,66 
EOL SMOOTHED 7,61 7,68 7,84 6,08 6,16 6,25 
EOL SMO. + DYN. LAUNCH 7,57 7,71 7,85 6,46 6,50 6,55 

TV 4 8,25 9,01 9,64 6,15 6,43 6,69 
REFERENCE SCENARIO 9,49 9,58 9,64 6,39 6,48 6,59 
ABRUPT TRANSITION 8,28 8,34 8,47 6,15 6,33 6,42 
DYNAMIC LAUNCH 8,25 8,33 8,41 6,25 6,34 6,43 
EOL SMOOTHED 9,31 9,38 9,44 6,31 6,51 6,69 
EOL SMO. + DYN. LAUNCH 9,25 9,41 9,51 6,34 6,50 6,60 

 


