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Preface

This report presents the results of my master thesis project at Metro Cash and Carry.

This report has two primary goals. First, it forms the master thesis report of my study at the
Technological University in Eindhoven. Second, the report gives logistical guidance to Metro
Cash and Carry. An additional goal is to inform other people, who are interested in this
subject.

Readers, who want a quick impression of the highlights of this report, should read the
management summary at the beginning of this report.

In addition I would like to thank some people who helped me during this project. First, [ want
to thank Niels Maas for giving me the opportunity to execute this master thesis project at
Metro Cash and Carry. Second, [ want to thank Emil Driesenaar, who was always willing to
help me and to give me guidance. Third, I want to thank my supervisors of the TUE for their
consultation: Rob Broekmeulen and Karel van Donselaar. And last but not least, I want to
thank all my colleagues at Metro, and especially the EDI team (Jolanda Visser, Geert van der
Veer, and Carolyn Mobach), who were very nice company during my time at Metro Cash and
Carry.

Alex van den Heijkant
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Abstract

This report describes the design of the flowtype selection model, which can be used to select
the economic optimal logistic structure for any given non-perishable good supplier. The
different logistic structures are: delivering directly from the supplier to the stores, or
delivering through a platform. Finally, the report gives an indication of the preferable
flowtype for all non-perishable good suppliers of Metro.
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Management Summary

This section presents a summary of the master thesis report of Alex van de Heijkant at Metro
Cash and Carry. First, the problem is defined. Second, the current situation and the diagnosis
are described. Next, some general guidelines based on the analytical model are presented.
Finally, the flowtype selection model and its results are presented.

The Problem Definition
During the first project stage the following problem was defined, formulated as an
assignment:

Develop a method that determines the benefits & costs of the different flowtypes within
a short amount of time, for each supplier, for the non-perishable goods, and before the
end of June 2006.

Further explanation:

method: The method should be structured and documented in such a way that
someone with access to the required information can use it and will use
it in the same right way.

benefits & costs: The most relevant benefits and costs factors should be considered for
both the supplier and Metro Cash and Carry.

different flowtypes: All four basic flowtypes should be considered, but bad performing cross
docking flowtypes could be excluded after the analysis phase.

short amount of time: The exact limit cannot be stated, because half an hour longer might lead
to much better results. The goal is a couple of hours.

A flowtype is the way that the goods flow from the supplier to the several stores. Metro uses

four basic flowtypes:

- Direct Store Delivery (DSD): The goods are delivered directly from the supplier to the
different stores.

- Central Warehouse (CW): The suppliers deliver the goods to a central warehouse, where
the goods are stored, and shipped to a store when they order products.

- Break-Bulk Cross-Docking (BB-XD): The orders of the different stores are combined into
one order. The supplier delivers this order to a cross docking point, where the goods on
the pallets are divided and shipped directly (without storing in a central warehouse) to the
stores.

- Pre-Allocated Cross-Docking (PA-XD): The orders of the different stores are picked
separately at the supplier. Then, the different orders are loaded in one truck and shipped
from the supplier to the cross docking point, where the shipment can be easily split and
transported to the different stores. In comparison to the break bulk cross docking, the
goods do not need any further handling at the platform.

The research model that is used to analyze the problem is shown in Figure 1. The research
model is based on a model presented by Verschuren en Doorewaard (1995). The left column
presents the information sources for the evaluation of the current situation. The middle
column presents the comparisons. The right column displays the result.

1l
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Figure 1: The Research Model for the Diagnosis

The Diagnosis

Before the diagnosis can be made, some information must be gathered about the current
situation of Metro, knowledge of employees and experts, theory in the literature, and the
situation in the market.

Metro Cash and Carry

The description of the different flowtype processes are based on a standard model, the Supply
Chain Operations Reference (SCOR) model (Supply Chain Council 2000). This model is
developed by the Supply Chain Council and constitutes a supply chain management standard.
This model gives an overview and description of all the processes in the supply chain. Based
on this description the relevant parts of the supply chain are determined, which are yellow
coloured. Next, the different processes are linked to the different participants in the supply
chain (See Figure 2).

Figure 2: The SCOR Model

The current flowtypes of the non-perishable good suppliers are presented in Figure 3. A

supplier delivers through a central warechouse when a supplier is willing to pay a

compensation. Metro developed a method to make an estimation of the compensation that the

supplier has to pay. This method is discussed, which lead to the following most important

requirements for the flowtype selection model:

- It should be easy to use, and give a solution in a relative short amount of time, e.g. a
couple of hours. (The exact limit cannot be stated, because half an hour longer might lead
to much better results.)

v
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- It should give an overview of the benefits and costs for the different participants in the
supply chain. This information is needed, when the different parties have to negotiate
about necessary compensations.

- It should be documented and put into a tool. In this way, the method is used in the same
and right way and the mistakes will be reduced.

- One supplier can have only one flowtype for all the orders. This precondition follows
from the information system that is used.

Current Flowtypes
BBXD PAXD
1% 0%

39%

DSD
60%

Figure 3: The Current Flowtypes of the Non-Perishable Good Suppliers

The most important reasons for a supplier to deliver through a central are investigated:

- The location of a supplier: If a supplier is located outside the Netherlands and the goods
require additional actions, the goods are shipped over a central warehouse.

- The total sales volume: The benefits of consolidating goods in a central warehouse are
higher when a supplier has a low total sales volume.

- The assortment width: A small assortment generally results in lower total sales; and,
therefore, the consolidation benefits will increase. Moreover, the storage costs in the
central warehouse are lower for suppliers with a small assortment.

The influence of the product value and promotion share are negligible.

The Literature
Several articles that are related to the flowtype selection are studied. One general guideline
that can be derived from the literature is:

The benefits of freight consolidation on transportation costs should outweigh the longer
transportation routes, the (possibly) higher inventory level and the operating costs of the
platform.

The Market Situation

The logistic structure of several similar retail chains is investigated. There are companies that
have direct store delivery as the standard flowtype, such as Hanos, Metro C&C Germany, and
Metro C&C Belgium. And there are companies that have the central warehouse delivery as
standard flowtype, such as Sligro, Albert Heijn, and the Lidl. The reasons for central
warehouse delivery are:

- Warehouse for home deliveries

- Short response time

- Small storage space

- Less handling of incoming goods
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The Diagnosis

The difference in costs between the flowtypes should explain why suppliers are (not) willing
to pay a compensation, which results in the “unique” situation of Metro. Therefore, the
remaining of the project focuses on the total supply chain costs. Figure 4 shows the research
model for developing the cost model. Models from the literature are matched with the
situation of Metro, which leads to the flowtype selection model.

A

General Freight
Consolidation
Theory

|| Model Design

[ The Flowtype
Selection Model

Transportation 3

The Logistic
Costs Theary Sitvation of Metro

Handling Costs
Theory

Inventory Costs
Theory

Knowledge of
Experts
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Figure 4: The Research Model for Designing the Flowtype Selection Model

The Analytical Model

First, the most relevant cost factors are determined, because it is impossible to model all the
factors. Next, the pilot suppliers are selected, which are used to validate the models presented
in the literature. Finally, the analytical models are formulated and some general guidelines are
presented.

The Scope of the Model
A model is constructed for the five largest cost factors presented in Figure 5.

The Costs Division

other costs
18%

transportation costs
32%

storage costs
5%

order picking costs
9%
shelves filing costs inventory costs

12% 24%

Figure 5: The Costs Division
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These five costs can be combined into three:

- the transportation costs: including the transportation from the supplier to the store or the
warehouse, and the transportation from the warehouse to the store.

- the handling costs: including the order picking costs, both for the supplier and in the
warehouse, and the costs of filling the shelves in the store.

- the inventory costs: including the interest and the storage space costs at the warehouse,
and the interest costs at the store.

The Pilot Suppliers

Matching the models in the literature to all 300 relevant suppliers is not realistic. Therefore, a
limited number of suppliers is selected and analysed, these are the so-called pilot suppliers.
(See Appendix M) These suppliers are also used during the implementation and testing phase.
The suppliers are selected based on their sales volume and assortment width.

The Analytical Model
Figure 6 presents the relevant situation. One should choose between the blue and the black
goods flow.

Other CW Supp liers

L L

Warehouse

Figure 6: The Situation in the Market

To be able to make some general guidelines independent of the labour costs, the model will

be made without a dimension. To construct formulas without a dimension the ratio of the

three different costs are modelled. These models lead to some general guidelines. Direct store
delivery becomes more beneficial, when:

- the volume increases: This is due to the change in transportation and storage space costs.

- the delivery frequency from the manufacturer to the store is allowed to be significantly
lower than the delivery frequency from the central warehouse to the store: This is due to
transportation costs and the line handling costs.

- the labour costs of the supplier are low compared to the labour costs at the platform used
by Metro: This is due to both type of handling costs, line and unit costs.

- the number of stores decreases: This effect is due to the line handling costs.

These guidelines show that direct store delivery is more beneficial to Metro than for a

supermarket chain, because of the larger sales volume, the lower delivery frequency, and the

smaller number of stores.

The models also show that in most cases the handling costs are higher for the central
warehouse than for direct store delivery. Moreover, the CW flowtype will probably have

vii
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more inventory carrying costs, and definitely more storage space costs. So, the additional
handling and inventory costs must be earned back by the savings in the transportation costs.

So:

If no savings can be made in the transportation costs a supplier should always deliver directly.

The Flowtype Selection Model

The insights gained from the analytical model are used in the development of the flowtype
selection model. The flowtype selection model first calculates the costs of the activities, based
on the gathered time tariffs and the productivity figures. Next, the model presents formulas to
calculate the necessary data. Finally, it calculates the total costs based on the inputs and the
costs per activity.

The model is applied on the pilot suppliers. The results are displayed in Figure 7. The figure
shows that in most cases the most beneficial flowtype for the total supply chain is CW, but the
most beneficial flowtype for Metro is DSD. If a supplier delivers to the central warehouse, the
transportation costs decrease due to the consolidation benefits. However, the costs of Metro
increase, because Metro has to compensate for using the platform. So, the fact that Metro asks
a compensation is explicable.

Costs Pilot Suppliers per Activity

Oother costs

Worder picking costs supplier
@transportation costs supplier
@irvertory costs platform
mstorage costs platform
Dorder picking costs platform
Otransportation costs platform
Winventory costs store
DOshelves filing costs store

Total Costs (ewro/'case pack)

small medium large
suppliers suppliers suppliers

Group and Flowtype
Figure 7: The Supply Chain Cost per Case Pack per Process for the Selected Suppliers

A linear regression analysis is executed to show that the results of the flowtype selection
model align with the general guidelines. All the input parameters have a significant influence
on the total cost ratio. The three most important input parameters and the nature of their
influence are:

1. Distance 1! = CW

2. Volume 1 = DSD

3. Value ! = DSD

Viii
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The flowtype selection model is embedded in the organisation. A manual is produced for the
use and maintenance of the model. One person is appointed to maintain of the model. In
addition, the model is explained to the possible users by making some example calculations,
and discussing the manual.

Finally, an overview of the suppliers and their current and preferable flowtype is presented in
Figure 8. The upper flowtype represents the current flowtype, and the lower flowtype
indicates the most preferable flowtype. The figure shows that most suppliers follow with their
most preferable flowtype. Only four per cent of the suppliers should switch from central
warehouse to direct store delivery. However, these are large suppliers, and removing them out
of the warehouse will considerably lower the available consolidation volume. Therefore, it is
better to:

=>» First focus on the group of supplier that should switch from direct store delivery to
central warehouse. This list of suppliers and their current and preferable flowtype is
handed over to Metro.

=>» Use the flowtype selection model to calculate the compensation that the supplier has
to pay, to switch from direct store delivery to central warehouse delivery.

Supplier Classification
' Current: DSD
Current: PW Preferable: DSD
Preferahle: CW 059
36% ’

Current: CW
Preferable: DSD Current: D5SD
4% Preferable: CW
35%

Figure 8: The Current and Most Preferable Flowtypes
A rough approximation shows that implementing this model could lead to cost savings of

over four million euro in the total supply chain. These benefits must be divided over the
different participants in the supply chain: the supplier, and Metro.

X
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Introduction

Metro Cash and Carry NL uses four logistic structures for shipping the goods from the
supplier to the 16 stores. These logistic structures are called flowtypes. The four basic
flowtypes are:

Direct Store Delivery (DSD): The goods are delivered directly from the supplier to the
different stores.

Central Warehouse (CW): The suppliers deliver the goods to a central warehouse, where
the goods are stored, and shipped to a store when they order products.

Break-Bulk Cross-Docking (BB-XD): The orders of the different stores are combined into
one order. The supplier delivers this order to a cross docking point, where the goods on
the pallets are divided and shipped directly (without storing in a central warehouse) to the
stores.

Pre-Allocated Cross-Docking (PA-XD): The orders of the different stores are picked
separately at the supplier. Then, the different orders are loaded in one truck and shipped
from the supplier to the cross docking point, where the shipment can be easily split and
transported to the different stores. In comparison to the break bulk cross docking, the
goods do not need any further handling at the platform.

Metro Cash Carry likes to have more insights in the operations and costs of these flowtypes.
Based on these insights a flowtype selection model can be developed.

This report presents several insights and a selection model that uses these insights. The report
is structured as follows:

I

}

3

Company Description: This chapter provides some general knowledge and background
information about the company at which the project took place.

Problem Definition: This chapter gives the problem definition and the approach for
solving this problem.

The Problem Analysis: In this chapter the situation in relation to the different flowtypes is
analysed. Based on different information sources a diagnosis is presented.

The Analytical Model: An analytical model is developed, which provides some general
guidelines in relation to the flowtype selection.

The Flowtype Selection Model: This chapter presents detailed information about the
economic factors that influence the flowtype selection. Based on this information the
flowtype selection model is developed.

Implementation: During the last phase of the project, the flowtype selection model is
implemented. First, the implementation plan is described. Next, the flowtype selection is
applied on all non-perishable goods suppliers.

Conclusions and Recommendations: This final chapter presents the most important results
of the research. Moreover, this chapter gives some points of interest that are noticed
during the project, but are out of the project scope.
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1. Company Description

This chapter gives an overview of the company at which this project took place. It starts with
the holding company, the Metro Group. Next, Metro Cash and Carry NL, the company at
which the project is done, is described. The goal is to provide some general facts and
background information about the company.

1.1 Metro Group

The Metro Group, also referred to as Metro AG, is a large trading group. The company was
founded in 1996 by merging different smaller commercial chains. Nowadays, the company is
one of the largest trading groups in the world, with over 2400 stores in more than 30
countries. (See Appendix A) The Metro brands operate in the four business units Cash &
Carry, Food Retailing, Non-food Specialty Stores and Department Stores. (See Figure 1.1) In
these units the Metro Brands act independently in the market. Their customers are both
businesses and consumers.

METRO Group

Cash & Carry Food Retail Nonfood Specialty | | Department Stores
~ Media&Markt
‘ MELRD real~ SATURN
makro| Exira | [Prakiiker)

( f‘GALER IFF'\

- METRO Cash & 1

Carry Nederland
i B.V. ]
rrermem—— %1000 0| Christmas Hampers

Feestpakketten

Figure 1.1: Global Organisation Structure of the Metro Group

Originally, Metro is a German company. Therefore, it has most of its stores and sales in
Germany. These stores are part of several retail chains, such as:

- Metro Cash & Carry: a self-service grocery store

- Real: a supermarket chain that also delivers at home

- Media Markt: a retail chain for electronic devices (also active in the Netherlands)

- Saturn: a retail chain for electronic devices

- Praktiker: a home improvement chain

- Kauthof: a department store

In the Netherlands, the Metro Group operates under four names:
- Makro: a self-service grocery store
- Lukas Klamer: a self-service grocery store
- Remo: purchasing company for the shoes
- ICN: responsible for the party and Christmas boxes
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The difference between the two self-service grocery stores is that the Makro stores are bigger
than the Lukas Klamer stores. At the moment, Metro is changing the Lukas Klamer stores
into Makro stores. The reason is that they want to operate in the market under the same name
with similar stores. Besides these two companies, there are two other Dutch companies part of
the Metro Group: ICN, and Remo. ICN is responsible for the procurement and distribution of
party and Christmas boxes. Remo is responsible for the procurement of the shoes. These two
companies are out of the scope of this project. More information about the Metro Group is
presented in Appendix B.

1.2 Metro Cash and Carry NL

This master thesis project is executed at Metro Cash and Carry in the Netherlands. Metro
Cash and Carry NL operates in the market under two names: Makro and Lukas Klamer. These
companies have been part of the Metro Group for seven years. From now on there will be
referred to Metro or Metro Cash and Carry. The Metro stores are self-service grocery stores.
This concept is further explained in the next section.

1.2.1 The Strategy

In the self-service grocery stores a Cash & Carry (C&C) concept is used. The term "Cash &
Carry" means that customers pick their own orders, pay in cash, and carry the merchandise
away. The advantages over traditional wholesale operations are the better price/performance
ratio, the scope of the food and non-food assortments, the immediate availability of the
merchandise and the longer business hours per week. The stores each offer a food assortment
of about 15,000 items as well as some 35,000 items in the non-food segment. These two
groups are further divided into fresh and non-perishable for the food products, and soft (e.g.
clothes), hardware (e.g. household products) and electrical for the non-food articles.

Metro Cash and Carry is a wholesaler, that is why only registered organisations can apply for
a special access card for the Metro stores. With this card you have access to the large Metro
stores where people can also buy goods for private usage. At the moment, Metro has
approximately 1,200,000 cardholders.

A substantial part of the Metro sales are promotional products. Metro promotes its articles by
sending advertisement leaflets with special promotions to all the cardholders. Besides these
leaflets, Metro also has a website for special promotions, which can only be accessed by
cardholders. About 40% of the total sales are promotional sales.

1.2.2 Sales

The sales of Metro remain quite steady. In 2004 the sales decreased with about 5%. (See
Table 1.1)

Sales Metro C&C NL (* 1000)

2001 2002 2003 2004 2005
Food 616,164 658,240 642,941 619,410 613,245
Non Food 702,279 758,637 751,709 695,967 701,137
Total 1,318,443 1,416,877 1,394,650 1,315,377 1,314,382

Table 1.1: The Sales of Metro C&C NL (*1000)
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The net income went down from about 52 million in 2004 to about 42 million in 2005.
However, the sales and net income from the Metro Group are still rising.

1.2.3 Historical Overview

Metro (Makro in former times) has been operating in the Netherlands for more than 35 years
and has more than 5400 employees. The company took over Lukas Klamer in 1990. The head
office is located in Diemen and has 260 employees. Metro has 16 stores in the Netherlands, in
Amsterdam, Barendrecht, Best, Beverwijk, Breda, Delft, Duiven, Groningen, Hengelo, ‘s
Hertogenbosch, Leeuwarden, Nieuwegein, Nijmegen, Nuth, Vianen and Wateringen. The first
store was opened in 1968 in Amsterdam. Metro is planning to expand, by opening more
stores.

1.2.4 Competitors

Because of the large range of products, Metro has a lot of competitors, from electronic stores
to supermarkets. However, Metro is almost unique in selling such a large assortment as a
wholesaler company. Two other self-service grocery stores in the Netherlands are Sligro (43
stores) and Hanos (13 stores) These wholesalers focus more on the catering industry.

The most important competitors in food-segment are the supermarkets. Currently, a price war
is going on between the supermarket chains. This trend is also affecting Metro. The customer
is more and more focusing on the price of the products; therefore, it is necessary for Metro to
focus on low prices. Metro can benefit from its relative low priced location and its large
product packages.

The most important competitors in the non-food segment are the stores that focus on a
specific part of the large assortment of Metro. For example, the electronic stores, like BCC
and Media Markt are competing with the electronic products of the Metro assortment. Besides
these stores, other competitors are organisations that sell their products directly on the Internet
without using a wholesaler. A good example is Dell computers.

Another trend in the market are the so-called “category killers” or the branch differentiation.
This means that stores are selling products that are not in the regular assortment. For example,
a drugstore that sells DVD’s. These category killers compete with Metro because they are
selling a wider range of products at low prices. The next section presents more trends in the
market.

1.2.5 Market Trends

Besides the price war and the category killers, there are some other trends in the trading

business. An article of Brockmann (1999) describes 21 trends for the 21* century; the most

important trends in relationship to Metro will now shortly be discussed:

- Information technology: the newest technology is RFID, which are small chips with
product information that are attached to the products. This simplifies the control over the
products, such as checking orders. Metro C&C Germany is experimenting with this
technology in the so-called Future Store.

- Cross docking: more and more companies try to implement cross docking, to shorten
delivery times and reduce the inventory levels. Metro has already implemented cross
docking for some product types.

- EDI and the Internet: EDI is a system to interchange date between the supplier and the
customer. Metro is one of the leaders in the area of EDI.

- Third party warehousing: the trend is to focus on the core competences and, therefore,
outsource several activities. Outsourcing warehouse operations leads to e.g. a reduction in
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capital assets and investment requirements. Metro also out sources the operational
activities to third party logistics and warehouses.

Besides the trends discussed in this article, three more trends are:

- Globalization of the market: an important effect for Metro is that it is easier to transport
goods between different countries. This is important because Metro is part of Metro group
which is an international company. Because of global sourcing, the lead-times increase
and this influences the planning.

- Factory gate pricing: retailers might lower the logistic costs when they pick up the goods
at the supplier, instead of letting the supplier bring the goods to the retailer. (Le Blanc et
al, 2005) Metro is also starting this concept.

- Data exchange: retailers more and more exchange data with their suppliers. For example
Metro exchanges inventory information with two large suppliers. (VMI)

1.2.6 SWOT Analysis

The SWOT analysis exists of an environmental scan, which can be divided in an internal and
an external analysis. The strength and weaknesses arise from the internal analysis and the
opportunities and threats from the external analysis.

Positive Negative
Internal - Strong market position - High labour costs
- Internationalization - No home deliveries
- Large assortment
- Low prices

- Long opening hours
- Low space costs

External - Customer focuses on low - Pressure on prices
prices
- Globalization of the market
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2. Problem Definition

This chapter gives the problem definition and the approach for solving this problem. First, the
problem is presented. Second, the relevance of the problem is described. Third, the scope of
the problem is defined. Finally, the research design is presented.

2.1 The Problem Definition
During the first project stage the following problem was defined, formulated as an
assignment:

Develop a method that determines the benefits & costs of the different flowtypes within
a short amount of time, for each supplier, for the non-perishable goods, and before the
end of June 2006.

Further explanation:

method: The method should be structured and documented in such a way that
someone with access to the required information can use it and will use
it in the right way.

benefits & costs: The most relevant benefits and costs factors should be considered for

both the supplier and Metro Cash and Carry.

different flowtypes: All four basic flowtypes should be considered, but bad performing
flowtypes could be excluded after the analysis phase.

short amount of time: The exact limit cannot be stated, because half an hour longer might lead
to much better results. The goal is a couple of hours.

A flowtype is the way that the goods flow from the supplier to the several stores. Metro uses

four basic flowtypes (see Appendix C):

- Direct Store Delivery (DSD): The goods are delivered directly from the supplier to the
different stores. (See Appendix D for a graphical overview)

- Central Warehouse (CW): The suppliers deliver the goods to a central warehouse, where
the goods are stored, and shipped to a store when they order products. (See Appendix E
for a graphical overview)

- Break-Bulk Cross-Docking (BB-XD): The orders of the different stores are combined into
one order. The supplier delivers this order to a cross docking point, where the goods on
the pallets are divided and shipped directly (without storing in a central warehouse) to the
stores. (See Appendix F for a graphical overview)

- Pre-Allocated Cross-Docking (PA-XD): The orders of the different stores are picked
separately at the supplier. Then, the different orders are loaded in one truck and shipped
from the supplier to the cross docking point, where the shipment can be easily split and
transported to the different stores. In comparison to the break bulk cross docking, the
goods do not need any further handling at the platform. (See Appendix G for a graphical
overview)

2.2 The Relevance of the Assignment

This section provides some reasons why this assignment is relevant for Metro. The obvious
objective of Metro is to gain profits. In order to gain profit it is important that the stores have
a high service level at low costs. The logistic costs are an important component of the total
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costs of Metro; and, therefore, Metro aims to lower these costs. However, the service level to
the customer should improve and should definitely not be reduced. An important decision that
influences the costs and the service level is choosing the flowtype. Moreover, many suppliers
want to deliver to a central warehouse or cross docking point, instead of delivering all the 16
stores separately. The suppliers want to deliver to one point, because they want to consolidate
their freight and lower their costs. However, the consequences for Metro of changing a
flowtype should also be examined.

2.3 The Project Scope

To limit the complexity the project scope will be restricted. The project concentrates on the
logistic flow of finished products from the supplier to and in the stores. From now on this part
of the supply chain will be referred to as the total supply chain. Moreover, this project makes
no distinction between suppliers that use a central warehouse or deliver directly from the
factory. This project considers the goods that come from one location as a separate supplier.

The project concentrates on the non-perishable goods and the detergent products. In the
remaining of the project both groups will be referred to as the non-perishable goods. This
group is selected, because these products account for a large volume and many suppliers
(about 50% of the total sales volume). So, the biggest savings can be made for this product
group. This reduces the total number of relevant suppliers from about 1700 to 300 suppliers.
Besides, the insights gained in this project might be useful for the other product groups as
well, and the solution could be adjusted in such a way that it can be used for the other product

groups.

2.4 The Research Design

This section gives the research model for the diagnosis. (See Figure 2.1) The research model
is based on a model presented by Verschuren en Doorewaard (1995). The left column
presents the information sources for the evaluation of the current situation. The middle
column presents the comparisons. The right column displays the result.

A
Progegs Evaluation
Description Tool
Theory
4
Freight 1 '
Consolidation : Diagnosis and
Theory Current Exploration of
Flowtypes Solutions
Knowledge of Y
Users »
A 4
Knowledge of Flowtypes of
Experts other
Companies
v

Figure 2.1: The Research Model for the Diagnosis
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3. The Problem Analysis

This chapter analyses the situation in relation to the different flowtypes. Based on these
different information sources a diagnosis can be stated. First, the flowtypes are described.
Second, the current flowtype selection method is discussed. Third, an overview of the current
flowtypes is given and explained. Fourth, a literature review is presented. Fifth, the situation
in the market is described. Finally, the diagnosis can be stated.

3.1 Flowtypes Description

A flowtype is the way that the goods flow from the supplier to the several stores. This project
concentrates on four different flowtypes, which are already mentioned in Section 2.1:

- Direct Store Delivery (DSD)

- Central Warehouse (CW)

- Break Bulk Cross-Docking (BB-XD)

- Pre Allocated Cross-Docking (PA-XD)

This section describes these flowtypes into further detail.

3.1.1 Process Description

A detailed description of these flowtypes is based on a standard model, the Supply Chain

Operations Reference (SCOR) model (Supply Chain Council, 2000). The model is developed

by the Supply Chain Council and constitutes a supply chain management standard. This

model gives an overview and description of all the processes in the supply chain. First, the

relevant parts of the model are determined. Next, the different processes are presented and

linked to the different participants in the supply chain.

The general supply chain is shown in Figure 3.1, and has five basic management processes:

- Plan: balance resources and demand, and provide integration between activities and
organizations.

- Source: acquire raw materials, and connect organizations with their suppliers

- Make: transform raw materials into finished goods

- Deliver: manage orders, deliver finished goods, and connect organizations with their
customers

- Return: send raw materials to suppliers, and receive finished goods from customers

This project concentrates on the source and deliver processes. The planning process is
excluded, because this project forms an input for the planning process. The make process is
excluded too, because Metro does not transform the product. The return process is also
excluded, because the report already stated that it concentrates on the flow from finished
products from the supplier to and in the stores. (See Section 2.3) The relevant processes are
coloured in Figure 3.1.

Five participants are operating in the relevant scope of the supply chain:

- the supplier of the goods '

- athird party logistic service provider who transports the goods

- athird party logistic service provider who operates the warehouse or cross-docking point

- ' the head office of Metro who controls the inventory and sources the products in the
central warehouse

- the Metro stores who sell the products in the stores.



Metro
Head Office

Figure 3.1: The Five Basic Management Processes in the Supply Chain

The SCOR model splits the basic management processes into smaller processes. This report
gives the separate steps for the source and deliver processes in Appendix H. The different
colours of the steps represent the different participants in the supply chain. The DSD flowtype
excludes the processes of the first “source” and second “deliver”. The CW flowtype includes
all the processes. For the BB-XD flowtype the picking step must be replaced by a bulk-
breaking step. The PA-XD flowtype excludes the picking step. Further details about the
different steps can be found in Section 5.1 and the SCOR Model (Supply Chain Council
2000).

3.1.2 The Platforms

Metro operates with five platforms:

- acentral warehouse for the frozen goods located in Tuitjenhorn.

- acentral warehouse for the clothes located in Nijmegen ‘

- acentral warehouse for the hardware, which is located in Zaandam.

- a platform in Zeewolde, which is a cross dock platform for fresh and non-perishable
products, and a central warehouse for the detergent products.

- acentral warehouse for non-perishable goods located in Moerdijk.

Appendix I gives an overview of the platform locations.

Metro has 314 suppliers of non-perishable goods. 188 of these 314 suppliers deliver directly
to the stores, this is 59.9%. Only two suppliers deliver BB-XD (0.6%). These suppliers
deliver BB-XD, because the shelf life of the goods of these suppliers are short. So, it is not
wise to store these goods in a warchouse. The remaining 124 suppliers (39.5%) deliver
through a central warehouse. The PA-XD flowtype is not applied for the non-perishable
goods at the platforms of Metro.

The 124 CW suppliers are divided as follows over the two platforms: four of the five large
detergent suppliers deliver to Zeewolde and the remaining 120 suppliers deliver to the central
warehouse in Moerdijk. The warehouse in Moerdijk is split in three “sub” warehouses:

- AGP: for the wine and liquor supplier

- P&G: for Procter and Gamble

- Non-AGP: for the remaining suppliers
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These groups are picked separately, but shipped together. Zeewolde delivers the stores two or
three times a week, and Moerdijk four or five times a week depending on the size of the
stores. (the larger stores more frequently)

3.2 The Flowtype Selection Method

This section describes the current flowtype selection method. First, the history in relation to
the flowtypes is described. Next, the current selection method is described. Finally, based on
the properties of the current method, the requirements for the preferred method are presented.

3.2.1 The History

When Metro Cash and Carry started, more than 35 years ago (Makro in those days), all the
suppliers delivered directly to the stores. So, direct store delivery was the only flowtype used.
The company used only this flowtype because the stores are comparable with warehouses.
The stores are large and have high turnover rates. Therefore, suppliers can deliver large
quantities to a Metro store and freight consolidation would not be beneficial.

In 1982, Metro first started using a central warehouse for the electronic products. Metro
started using the central warehouse because more and more suppliers from electronic products
delivered from outside the Netherlands. If the transportation time is longer it is more
beneficial to consolidate the freight and in this way lower the transportation costs (see Section
3.4.3). A second reason is that, otherwise, the stocks in all the stores need to be higher to
prevent out of stocks during the lead-time. Then, it is better to aggregate the demand
uncertainty in a central warehouse to reduce the inventory level.

About nine years ago, the first warehouse was used for the non-perishable goods. The central
warehouse started with the liquor and the wine suppliers. First, most of the liquor and wine
suppliers are international suppliers with long lead-times, so freight consolidation is
beneficial. Second, the excise taxes over these products are high and they only have to be paid
when the products leave the central warehouse and not when they are imported. So, it is
beneficial to pay these taxes as late as possible. Third, importing wine and liquor requires
additional actions, such as repacking and import issues. It is cheaper to centralize these
activities.

About eight years ago, other non-perishable goods were added in the central warehouse. The
suppliers initiated this. Procter and Gamble started this movement by paying Metro a
compensation for the use of the central warehouse. Other suppliers followed when they were
willing to pay the necessary compensation calculated by Metro. So, the suppliers started the
process of using a central warehouse flowtype.

About two years ago, another central warehouse was used for some non-perishable products.
Metro Cash and Carry did a tender for this product group and the warehouse in Zeewolde won
this tender. As a result, Metro C&C uses two central warehouses for the non-perishable
goods, one in Moerdijk and one in Zeewolde.

Nowadays, the standard flowtype still is direct store delivery because Metro believes it is the
cheapest delivery method for Metro Cash and Carry. However, they cannot ground this belief
with actual data. This project should give more insights in this matter.

3.2.2 The Current Selection Method

Currently, the purchasing department negotiates with the supplier about the flowtype.
However, this decision is made in close.consideration with the supply chain department. The

10
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supply chain department should give insights in the economic factors that influence the
decision.

The logistic department calculates the flowtype costs as follows. As already discussed, the
standard flowtype is direct distribution and, therefore, the costs of this flowtype are set at
neutral. The suppliers can switch to delivering through a central warehouse, when they pay a
compensation to Metro for the costs of using a central warehouse. Metro uses the tariffs of the
third party who owns and operates the warehouse to calculate the compensation (see
Appendix J). So, when a supplier wants to change from direct store delivery to central
warehouse delivery, he must pay a compensation to Metro that is at least equal to the price
that Metro pays for using the central warehouse.

Some good properties of this method are:

- It 1s a relatively simple method, because it only includes the standard tariffs from the
warehouse for the calculations.

- It calculates a compensation that the supplier has to pay and this can be used in the
negotiation.

Some points for improvement could be:

- It excludes the influence of the flowtype on the service level.

- It excludes some cost factors that might have an important influence on the total logistic
costs, and this could lead to a wrong flowtype choice. For example, the influence on the
inventory and transportation costs is excluded.

- It does not include cross docking. The two basic flowtypes based on cross docking might
lead to lower costs and better service levels.

- It is not documented and this may lead to mistakes in using it.

3.2.3 The Preferred Selection Method

The preferred method should have the following properties:

- It should include the most important cost factors and benefits. If the most important
factors are included the best flowtype can be chosen.

- It should give an overview of the benefits and costs for the different participants in the
supply chain. This information is needed, when the different parties have to negotiate
about necessary compensations.

- It should be easy to use and give a solution in a relative short amount of time, e.g. a
couple of hours. (The exact limit cannot be stated, because half an hour longer might lead
to much better results.)

- It might include flowtypes based on cross docking if this could lead to lower total costs.

- The preferable method should consider the influence of the flowtype on the service level.

- It should be documented and put into a tool. In this way, the method is used in the
consistent right way and the mistakes will be reduced.

Besides these requirements, there are some preconditions for the method:

- One supplier can have only one flowtype for all the orders. This precondition follows
from the information system that is used. If different products from one supplier are
allowed to have different flowtypes, the supplier should be split up. However, this will
reduce the consolidation benefits. So, splitting up suppliers is not further investigated.

- The parameter values that will be used in the solution method should be variable. This is
necessary to keep the solution method up to date; for example, to update the labour costs.

- The user should be able to determine the parameter values based on the available data.

- It should be possible to implement the method in a relative simple software program. This
simplifies the use and the maintenance of the method.

11
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3.3 The Current Flowtypes

In this section, the current DSD suppliers are compared with the CW warehouse suppliers.
Metro has 314 suppliers of non-perishable goods. 188 of these 314 suppliers deliver directly
to the stores, this is 59.9%. This section looks for underlying reasons why suppliers are
delivering directly to the stores or through a warehouse. First, the influence of the sales
volume is examined. Second, the influence of the assortment width is investigated. Third, the
influence of the location and the lead-time of the supplier is investigated. Fourth, the
influence of the average product value of the supplier is examined. Fifth, the influence of the
promotions is investigated. Finally, a conclusion about the underlying reason for selecting a
flowtype is given.

3.3.1 The Influence of the Total Sales Volume

Delivering directly to the stores is more suitable for suppliers with a high total sales volume,
because this means that suppliers can deliver (almost) full trucks to the stores. This leads to
the following hypothesis:

Hypothesis 1: The average sales volume is higher for DSD suppliers than for CW suppliers.

The difference of the sales volume between the DSD and CW suppliers is tested. A one side t-
test is run to compare the means of the two samples. The results of the t-test show that the
total sales volume is statistically significant higher for the DSD suppliers at a 95% confidence
level. Therefore, Hypothesis 1 is not rejected.

3.3.2 The Influence of the Assortment Width

The assortment width is the number of article types of a supplier. An article type will also be
referred to as a stock-keeping unit (SKU). Delivering directly to the stores is more suitable for
suppliers with a higher sales volume per SKU. A higher sales volume per SKU means that
suppliers can deliver more full pallets to the stores. So, the following hypothesis can be
formulated:

Hypothesis 2: The average sales volume per SKU is higher for DSD suppliers than for
CW suppliers.

The difference in sales per SKU between the DSD and CW suppliers is tested. A t-test is run
to compare the means of the two samples. The results of this t-test show that the sales volume
per SKU is statistically significant higher for the DSD suppliers at a 95% confidence level.
Therefore, Hypothesis 2 is not rejected. One remark that should be made is that this result
might be influenced by the fact that suppliers with a higher sales volume per SKU have a
higher total sales volume. (This is also tested with a linear regression.) Therefore, the
underlying reason for the fact that more suppliers with a high sales per SKU deliver directly
to the stores might be the larger total sales volume.

3.3.