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You can optimally tune your supply chain and save a lot of money by 
reducing your inventory without compromising the level of your cus-
tomer service and the utilization of your internal capacities.

Introduction

An important objective in a company’s supply chain management is to
ensure an efficient inventory management. If you examine the way in which
companies are actually handling inventory management, the methods
employed appear to be good; however, the way in which all aspects integral
to inventory management interact is often far from ideal, that is, there needs
to be a better system of internal controls for inventory to be managed effi-
ciently. So, you frequently hear statements like the following:

“We define the high quality of our services as being our competitive edge, but
our service levels are insufficient despite our high stock levels.”

“Our machine assignments change five times a day, but we have no idea of the
number of sales orders that we are actually putting on hold because of that.”

These statements describe only some of the many problems inherent in sup-
ply chains today. Despite all the uncertainties and the corresponding coun-
termeasures taken to address these uncertainties, a company’s top priority is
still to ensure as high a service level as possible to customers. On the other
hand, the overall costs must be kept to a minimum.

An important key to success in supply chain management is the optimization
of inventories, because stock surplus quantities result in an increase in costs
and lower profit margins, while inventory bottlenecks cause problems in
production and poor service levels. Warehouse stocks are subject to different
influencing factors. This book describes these factors and what you can do to
efficiently counteract them.Inventory Causes Costs

Decisions made regarding inventory management can have a direct influence
on the success of a company. Until a few years ago, it was generally assumed
that a high volume of stocks guaranteed a successful future for the company.
Today, increasing costs force companies to reduce their inventories and
warehouse stocks. Therefore, the optimization of a company's inventory
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becomes an increasingly important tool for helping companies to save costs.
The importance of those inventory costs becomes clearer when you look at
the following financial statements:

Table 1 contains the financial statement of EPCOS AG, a manufacturer of pas-
sive construction elements. The inventory, which is summarized as “Net
stocks,” represents an amount of 205,123 Euro in 2003. This corresponds to
14.35% of the entire amount of the company's assets and is the second big-
gest cost item.

In Table 2, the financial statement of Beiersdorf AG, a producer of consumer
goods, shows that the stocks assume an even bigger portion of the total
assets (672 m Euro), namely 19.89%.

ASSETS (09/30/2003) in €

Liquid assets 195,797

Receivables from goods and services, net 185,292

Net stocks 205,123

Accruals, deferrals, and other assets 38,884

Deferred income taxes 7,523

Current assets, total 632,619

Fixed assets, net 649,527

Intangible assets, net 39,940

Deferred income taxes 1 83,022

Other long-term assets 23,922

Total assets 1,429,030

Table 1  High Inventory Costs in the Financial Statement of EPCOS AG in 2003

ASSETS (12/31/03) in m €

Intangible assets 97

Fixed assets 912

Financial assets 22

Total assets 1,031

Table 2  Financial Statement of Beiersdorf AG in 2003—672 Million Euro of Inventory Costs 
Represent 19.89% of the Total Assets
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These examples show that a company's inventory represents a considerable
percentage of the total assets and the business volume of a company. This
inventory-total assets ratio applies to some industries more than to others.
For example, in mechanical engineering and plant construction, the long
project runtimes and the increasing value of the products over time have a
strong impact on a company's financials. In the chemical industry, the values
are significantly smaller, which is due to the shorter project runtimes and the
cheaper material components used; however, even here, you can save a lot
of money by optimizing the inventory.

Inventory Cost Elements and Portions

A prerequisite for a long-term inventory optimization is the availability of
precise information on the inventory costs in your company, and an efficient
process design and ownership taken for the individual inventories.

Depending on the industry, the stockholding costs can vary considerably.
Table 3 contains some general indicators for the different cost portions of
stockholding costs including their value ranges (Hartmann 1999).

The entire amount of stockholding costs represents approximately 16–26%
of the average valuated stock. The interest that accumulates on the working
capital (fixed capital) is the biggest portion of the entire stockholding costs.

Stocks 672

Receivables from goods and services 688

Other receivables and assets 94

Current-asset securities and liquid funds 842

Current assets 2,296

Deferred taxes 28

Accruals and deferrals 23

Total 3,378

ASSETS (12/31/03) in m €

Table 2  Financial Statement of Beiersdorf AG in 2003—672 Million Euro of Inventory Costs 
Represent 19.89% of the Total Assets (cont.)
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Since the list in Table 3 does not contain the stockout costs, the entire
amount will be even higher. You can find more information on this topic in
Chapter 2, Factors Influencing Inventory.

Calculating a Cost Reduction

The key figure diagram from DuPont illustrates how an inventory reduction
influences the return on investment (ROI) of a company. DuPont was the
first company to implement this calculation method to determine the ROI.
That was back in 1919. Since then, it has been improved several times, and
today it is an integral part of the performance measurement system in every
company.

The performance measurement system displays the relationships between
the individual cost elements and the fixed and current assets. The inventories
are part of the stocks, which, in turn, are part of the current assets.

In other words, if you can reduce the stock levels, you can also reduce the
current assets. A decrease in current assets reduces the amount of total
assets. Therefore, if the revenue doesn’t change, the asset turnover will
increase. The product resulting from the operating margin (profit-sales ratio)
and Mthe asset turnover is the ROI. Therefore, in the above example, an
inventory reduction of 10% results in an increase of the ROI by 3.6% for
your company (see Figure 1, bottom line).

Cost Elements Cost Portions in % (in relation to the average 
valuated stock)

Working capital interest 8–10

Loss, breakage 2–5

Inventory management 1–2

Depreciation 1, 5–2

Plant maintenance 1–2

Disposal 1–2

Taxes 1–2

Insurance 0, 5–1

Total stockholding costs 16–26

Table 3  Stockholding Costs and Their Cost Portions (Source: Hartmann)
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The entire capital of a company consists of the shareholders’ equity and the
outside capital. While the shareholders’ equity is already a part of the com-
pany’s property, the outside capital must, for example, be borrowed from a
bank. The total ROI consists of the return on equity and the return on invest-
ment. It is the goal of every company to maximize its profits. One important
aspect here is to invest as little equity and outside capital as possible. There-
fore, an inventory reduction will reduce the amount of equity and outside
capital you have to invest. Consequently, the return on equity or investment
increases, because the return on equity (return on investment) is the ratio
between the operating profit and the equity (outside capital). In summary,
we can make the following statements: Inventories are a major cost factor in
the company. An inventory optimization can essentially help to reduce costs,
which results in a considerable improvement of the company's performance
indicators.

Inventory Management Using mySAP

Two SAP solutions that enable you to control your inventory management
and optimize your inventory are mySAP Enterprise Resource Planning
(mySAP ERP) and mySAP Supply Chain Management (mySAP SCM). mySAP
ERP is the successor to the R/3 system and it controls all business-relevant
accounting, HR, and logistics processes as a backbone system. mySAP SCM is
a complementary solution that enables you to equip your company to meet
the challenges of the supply chain management area.

Figure 1  Example of an Inventory Reduction of 10% According to the Performance Measure-
ment System Implemented by DuPont

84 84

228 228

8 8 12 12

240 240 5.00% 5.00%
137 137 Return on Equity

240 240 8.00 8.29

53 47
111 106 1.6 1.658031

150 144.75
59 59

39 39

Total Cost

Revenue

Current Assets

Production Material

Material Overhead Costs

Other Costs

Stocks

Earnings bef. Taxes

Revenue

Total Assets
Other Current Assets

Operating Margin

Asset Turnover

Return on Investment 

Fixed Assets

Cost Element
Production Material 0%
Material Overhead Costs 0%
Other Costs 0%
Stocks 10%
Other Current Assets 0%

ROI 3.63% Increase

Reduction in %
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In this book, you’ll learn how to optimize mySAP ERP by modifying existing
settings and leveraging the interaction between your specific processes and
the SAP system. And you will learn how to do this without incurring any
additional costs or investments.

You’ll learn how to optimize mySAP SCM by leveraging the inventory man-
agement potentials that you can utilize using the SAP APO component.

Structure of this Book

Chapter 1 explains why inventories are necessary in a company, and it
describes the different inventory concepts that are currently being used. The
end of the chapter describes actual measures that you can implement to
counteract uncertainties in the supply chain.

Chapter 2 describes the effect that individual areas—such as lot sizes, pro-
duction planning, and demand planning—have on the inventory, and pro-
vides some optimization potentials. These potentials are described in further
detail in the subsequent chapters, which mainly illustrate ways for you to
optimize your inventories using mySAP ERP and mySAP SCM.

Chapter 3 focuses on the options available for analyzing inventories and
describes the measures that you should undertake based on the analysis
results.

Chapter 4 describes the inventory optimization options involved in demand
planning processes. It explains how you can improve the exactness of your
forecasts in your demand planning process.

Chapter 5 focuses on the material requirements planning strategies and their
impact on the inventory, and it describes how you can optimize the material
requirements planning (MRP) processes.

Chapter 6 focuses on how inventories impact the service level and security
policy. Based on some real-life examples, this chapter explains how you can
reduce safety stocks without compromising the service level.

Chapter 7 describes and evaluates the different lot-sizing procedures. In
addition, it shows you the options available when working with lot sizes,
and tells you what you should consider when selecting lot sizes to reduce
inventories.

Chapter 8 describes the difference between the MRP planning logic and the
simulation of a material and capacity requirements planning. It also defines
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the requirements of a good and feasible production plan, after which it
describes the potentials that you can implement by using SAP Advanced
Planner and Optimizer (SAP APO) for the production planning.

Chapter 9 describes the options available for implementing a practical inven-
tory and logistics controlling process. In this chapter, you’ll find concrete
key figures and analysis options for your inventory management using
mySAP ERP and mySAP SCM.

Chapter 10 describes a tried-and-tested inventory optimization process. It
provides useful advice on what you can do to optimize the inventories and
inventory management processes in your own company. The described pro-
cess is designed in such a way that you can implement the inventory optimi-
zation by merely optimizing your processes, or by optimizing the mySAP
ERP and mySAP SCM solutions.

Hamburg, Germany, May 2006
Marc Hoppe
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There's no doubt about it—inventory is important. But too much of 
it is counterproductive. Yet, what is the best way to manage invento-
ries? This chapter provides a brief overview of the five instruments 
that you can use to manage and optimize your inventory—demand 
planning, material requirements planning (MRP), service level and 
safety stocks, lot sizes, and production.

2 Factors Influencing Inventory

Today’s supply chain networks can cross both organizational and geographi-
cal boundaries. This forces companies to control what cannot be controlled.
The future of Supply Chain Management (SCM) depends primarily on the
ability to quickly react to supply and demand changes and important events
in the supply chain on a global basis. The faster a supply chain network can
adapt to such events, the higher the added value and the more likely it is to
influence the inventory. Inventory optimization is the key to keeping the
profitability of a company at a constant level and to increasing the com-
pany’s competitiveness.

2.1 Five Instruments

Supply chain planning is influenced by a number of factors that cannot be
forecast with absolute certainty. For example, when forecasting customer
requirements, there is generally an uncertainty regarding the quantity and
the exact selling date. In addition, disturbances and fluctuations in produc-
tion cause deviations in the planned replenishment lead time. For this rea-
son, safety stocks are used to secure the supply chain against uncertain influ-
ences and the optimization potentials described in Chapter 1, Why Inventory
is Necessary.

Colgate Palmolive was able to increase its forecast accuracy up to 98%, to
reduce its inventory by 13%, and to improve its cash flow by 13% by using
mySAP Supply Chain Management (mySAP SCM). Similarly, a manufacturer
of handheld computers, who had implemented a new SCM solution, man-
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aged to reduce the planning cycles by 50%, to increase the inventory turn-
over from six to ten times, and to reduce the delivery stocks by 32%. In that
case, however, an entire range of processes had to be improved, namely the
demand and requirements forecasts, inventory management, production
planning, and order processing. All these changes were based on the goal of
increasing the company's competitiveness and on shortening the delivery
times. In the highly competitive handheld market, factors such as price,
availability, and on-time delivery have a direct influence on a company’s
growth and profitability.

A research carried out by Gartner Group recently predicted that 90% of
today's leading enterprises that have no SCM strategy will lose their pre-
ferred vendor status in the future.

In the following sections, we'll take a closer look at the instruments that
enable us to optimize our inventories.

2.1.1 Demand Planning

The first instrument we’ll consider is demand planning. Demand planning
and forecasting are inevitable elements in logistics and the comprehensive
planning process for the entire company. They are used to create rough real-
istic and consistent production plans based on the potential sales volume and
the available budget. A good demand planning leads to a reliable character-
istics-based forecasting, which, in turn, is the basis for all subsequent pro-
cesses. The results derived from demand planning determine the production
and financial resources. The annual plan and the regular revision of the tar-
get plans largely depend on the level of accuracy of sales forecasts and on an
efficient production planning.

When planning future sales and production, the planner should not only rely
on forecasts. Instead, she must include her knowledge of future market
trends, planned advertising campaigns, and changes to specific product
groups in the planning.

If the forecast sales volumes are smaller than the customer demand, the pre-
viously produced stocks will be completely reduced; furthermore, there will
be a need to resort to the safety stock. If the delta between the forecast of
sales and the actual customer demand is too big, it can cause stockouts. Cus-
tomers are lost if they turn permanently to the competition. In addition to a
loss of sales, a loss of image for the company and market shares can also
result.
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If demand planning is higher than the actual customer demand, surplus
inventories can result, which may have to be scrapped or written off. This
leads to a lower profit margin and a reduced profitability.

Ultimately, it is the accuracy of the forecast that determines the volume of the
safety stock. If the forecast deviates substantially from the actual demand val-
ues, the safety stock is correspondingly high or low respectively. Finally, the
planner determines the primary requirements on the basis of the production
quantities and forwards the data to material requirements planning. Chapter
4, Demand Planning and Forecasting, provides further detailed information
on using demand planning as an instrument for optimizing the inventory.

2.1.2 Material Requirements Planning (MRP)

The second instrument, material requirements planning (MRP), is used to
create and manage the production programs for finished as well as unfin-
ished products. For this purpose, customer orders and forecasts are needed.
Moreover, all other components of the entire product structure are
planned—down to the lowest level. This is done on the basis of the second-
ary requirements, which must be identified by MRP.

Frequently, specific finished products, sub-assemblies, or raw materials must
be produced or procured in advance to ensure short delivery times when
customer sales orders come in. This advance planning, which at first is not
based on any sales order, is based on the planned independent requirements
that are offset against incoming customer sales orders at a later stage. This
type of planning triggers the procurement of raw materials and the produc-
tion of sub-assemblies or final products that will be stored in the warehouse.

MRP monitors inventories and determines the material that will be needed
at a specific quantity on a certain date. In addition, MRP automatically gen-
erates the procurement proposals necessary for this process. In MRP, a net
requirements calculation is automatically carried out in which the available
warehouse stock or the planned stock receipts from purchasing or produc-
tion are compared with the primary requirements. For a material shortage—
if the available inventory is smaller than the required quantity—the system
automatically generates a procurement proposal. Then, MRP initiates make-
or-buy decisions. If dates or quantities change, the planned orders must be
automatically adjusted in the MRP process. MRP must be able to quickly
adjust procurement and production to meet new requirement situations.
Choosing the right lot sizes is another task handled by MRP.



Factors Influencing Inventory2

48

MRP is the interface between demand planning in sales and distribution and
production planning in production. If demand planning is too high, MRP has
to compensate for the discrepancy by selecting the best safety stock level, the
correct range calculations, the best delivery rhythm, and optimal lot sizes so
that the optimal quantity can be produced at minimum production costs.

This means that MRP is an important adjustment screw for optimizing inven-
tory, because it must find the optimum between the different inventory
goals of sales and distribution (high service level = high inventories) and pro-
duction (short lead times = low inventories).

MRP’s influence on the operational result of a company can be expressed as
a direct, an indirect, and a non-quantifiable success potential:

The directly quantifiable potential results from the portion of material costs in
sales or in the prime costs. This cost pool can be influenced by choosing the
optimal lot size, or the level of the optimal safety stock.

An indirectly quantifiable potential represents, for example, the creation of
supplier relationships, the reduction of overall procurement costs, or the
inclusion of inventories in the financial report.

The non-quantifiable success potential becomes manifest in the way the com-
pany is viewed by its customers on the basis of a high ability to deliver and
delivery reliability.

Chapter 5, Material Requirements Planning, provides further details on the
MRP strategies and parameters you can use to optimize your inventory.

2.1.3 Service Level and Safety Stocks

The decision of a company to provide a comprehensive service level is a stra-
tegic one. It must be geared towards other objectives such as cost minimiza-
tion and capacity utilization. This means that compromises must be found
and priorities set. To achieve a high service level, you may have to increase
your warehouse stocks so that you can satisfy the demand with finished
products from your stocks. Moreover, production must be able to start pro-
cessing an order when it is first released, while distribution must be able to
deliver on time. However, keeping warehouse stocks generates stockholding
costs and therefore counteracts the objective of minimizing cost.

The decision to provide a high service level always requires a definition of
subgoals that the company wants to pursue. Reliability can be ensured by
creating intermediate storage facilities and final product storage facilities. In
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addition, buffers that you include in production planning ensure that the
capacities can produce the right product at the right time in accordance with
the planning. This, however, causes longer wait times and larger storage
quantities, which is why you must use the service level value that causes cus-
tomers to accept higher prices and long-term commitments against the actual
costs. Unfortunately, not many companies do that.

If, on the other hand, the company pursues its goal of providing a high deliv-
ery flexibility and speed, it must organize its business processes in such a
way that the planning lead times are as short as possible, especially regarding
order acceptance, planning, and production. In that case, the machine utili-
zation buffers are kept small in to shorten the order-processing timeframe
and to guarantee a fast delivery and shorter turnaround times for the cus-
tomer. Here, the cost risk is rooted in the downtime costs which, for exam-
ple, occur when required materials are not delivered on time. Moreover, the
company must bear additional costs that can hardly be measured when
machine failures or disruptions result in delayed productions and deliveries
so that confirmed delivery dates cannot be adhered to.

The costs generated by an increase of the service level must be considered on
the basis of profitability aspects. When comparing the costs with the reve-
nues, which have been generated by the service level, the services must far
outweigh the costs; otherwise, the business objective of profit maximization
and the long-term existence of the company would be at risk. Contrary to the
objective of cost optimization, however, the service level orientation enables
the company to better respond to market requirements, which, after all, is
the basis for a complete success. Depending on the focus of a company, the
direction towards a service level increase requires a different orientation and
processing of the business processes. In this context, striving for speed and
flexibility is as important as concentrating on the readiness to deliver, as well
as the delivery time and reliability.

An organization can achieve a readiness to deliver of 99% within a maximum
of 48 hours only if it permanently maps peak demands in its inventories;
however, since those peaks often occur only sporadically, high inventories
must be maintained throughout the entire year. Consequently, the company
faces increased direct and indirect costs such as high depreciations and accu-
mulated depreciations for short product lifecycles.

So, what is the optimal service level that satisfies your customers and com-
pensates for the costs? How can the service level be measured and which
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processes support an optimal service level? These and other questions are
addressed in great detail in Chapter 6, Service Level and Safety Stocks.

2.1.4 Lot Sizes

One of the primary goals of MRP is the economic supply of external custom-
ers and internal customers, that is, production. Here, MRP must optimize the
material, order processing, and stockholding costs. Material costs depend on
the order quantities and can be determined on the basis of the net landed
costs. The order-processing costs depend on the specific operations. They
can be described as proportional staff and material costs for procurement,
receiving inspection, invoice verification, and data processing. Stockholding
costs depend on stockkeeping and can be determined on the basis of the
delivered price, the interest rate for stockkeeping, and the inventory cost
rate. As a result of the order calculation, you obtain the optimal or cost-effec-
tive lot size as a production requirement, which represents the initial value
for purchasing and production.

For example, if you want to increase your delivery flexibility, you must pro-
duce smaller lots, which, in turn, entails a reduced capacity utilization due to
longer machine downtimes that are caused by a higher number of set-up
processes. At the same time, the set-up and unit costs go up, as well as the
procurement costs in purchasing. Moreover, smaller lots reduce the costs
and procurement costs in purchasing. They also reduce the procurement
quantities, which results in smaller discounts and rebates; whereas the cost
pool for the procurement process remains unchanged and acts as a cost
driver due to the shorter replenishment cycles.

Chapter 7, Lot Sizes, describes how you can influence your inventories by
selecting the right lot-sizing procedures.

2.1.5 Production

The logistics of production is a central functional area within the entire sup-
ply chain. The largest portion of the entire added value of a manufacturing
company is generated within production logistics. All upstream processes,
such as procurement, but also all the downstream processes, like distribu-
tion, are linked to production. Products are produced and refined within
production. The value creation within production logistics is what makes
money. The essential goals of production are therefore short product lead
times, low inventories, on-time deliveries, and a high degree of machine uti-
lization and customer satisfaction.
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Success factors that lead to a high degree of customer satisfaction and there-
fore a long-term relationship with a customer are therefore short delivery
times and a high delivery reliability. Short delivery times can be achieved by
short product lead times, high delivery reliability, low scrap rates, and a high
degree of capacity utilization. But, short product lead times and a high
degree of capacity utilization are contradictory objectives. The optimization
of these goals is the focus of production planning and control. Production
planning consists of all the essential planning tasks, such as the creation of
master data, work scheduling, and the creation of a production program, as
well as capacity leveling. Basically, production planning comprises all work
that occurs prior to the actual production start. The production program
determines the type and quantity of items to be produced. This applies to
final products, semifinished products and subassemblies. The program is
also used to define the most favorable production lots and procurement
quantities. The production dates (planned dates) and the order sequence are
defined in capacity scheduling.

Production control monitors and controls the actual production process. The
task of production control is to ensure the supply of production with mate-
rial components and raw materials, as well as the adherence to production
dates. Changes at short notice also entail changes to the short-term produc-
tion program. The changes to the production program lead to changes on the
supply side: Orders must be canceled. Suppliers are asked to deliver later or
earlier. Suddenly the lot sizes in procurement are no longer optimal. Rush
deliveries must be triggered if a production standstill is imminent, because
of an insufficient material supply. Not only does this increase the procure-
ment costs, but the costs in production also increase as inefficient machine
setup changes become necessary.

Inventory is supposed to avoid such firefighting and to balance those short-
term changes. This means that the inventory level must be appropriate so
that, on the one hand, stock surpluses are avoided, and on the other hand,
process disturbances can be compensated.

To identify optimization potentials in production, the entire production pro-
cess must be considered as a whole, both from the standpoint of production
and costs. The following section summarizes the potential areas for optimi-
zation in production:

� Shortening of product lead times
This leads to an increase in machine capacity, a reduction of inventories,
shorter delivery times, and a higher customer satisfaction. Liquidity
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increases due to the shorter delivery times because customers pay earlier.
Because individual orders no longer occupy machines as long as they used
to due to the shorter product lead times, a higher number of orders can be
processed in production. This leads to increased revenues in a demand-
driven market.

� Improving unit costs
A reduction of the unit costs can be achieved by a high degree of machine
capacity utilization. A set-up optimization and a finite planning lead to a
reduction of set-up costs and an optimization of the production lots. This
increases the capacity utilization. In general, it also increases the variable
unit costs; however, it also increases the marginal revenues as the fixed
costs remain unchanged.

Chapter 8 describes the influences of Production on the inventory in greater
detail and introduces options for using SAP in this context.

2.2 Controlling by Inventory Monitoring

Because the supply chain is very complex, all aspects of the supply chain that
we have described so far only become clear by using the right controlling
instruments. But many companies will find the “standard key figures” inap-
propriate. These figures often cannot be used for the organization or the
objectives pursued in SCM, or they are simply not the right means of control.

One of the most common serious mistakes is the isolated use of logistics key
figures. For example, if a company measures the professionalism of inven-
tory management based only on the inventory turnover or range, the result-
ing picture will be blurred. Transport costs must also be considered; other-
wise, management will see only the low inventories without noticing that
the transport costs have risen and this negative effect will outweigh the ben-
efits of the positive inventory effects.

You can only take the right action if various key figures are combined intel-
ligently into key figure systems. Therefore, the key figures must be consis-
tently defined and implemented across the entire company. Today, an
appropriate key figure system enables a company to proactively identify and
counteract problems. The description of a holistic key figure system would
exceed the scope of this book; however, Chapter 9, Inventory Controlling,
describes the most important key figures and their relevance to real-life pro-
duction processes.
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Before you can optimize your inventories, you must accurately ana-
lyze them. This chapter describes how you can implement proven 
methods to segment your inventories so you can analyze their most 
important aspects.

3 Inventory Analysis

In the previous chapter, the instruments and potentials available to optimize
and reduce inventory were described. Keeping this in mind, you should
ensure that you take specific actions to optimize your inventory and that you
implement these actions consistently. But, to determine which actions are
the right ones for your company, you must first carry out a detailed analysis
of your inventories. You can then use the results of the analysis as a basis for
defining the appropriate inventory optimization measures. From hereon, a
theme that runs throughout this book will be the basic analysis principles
described in this chapter.

Note that you should try to avoid making the following mistake, which is
unfortunately all too frequently made in many companies: Pressure exerted
by top management to reduce the inventory can generally only lead to a
short-term success. For medium-term success, the inventories usually return
to the previous level that existed before the decreed inventory reduction. To
ensure medium and long-term success, you should continuously use these
analysis tools, and you should also use them as a basis for controlling your
supply-chain processes.

The ABC analysis can be used as an inventory analysis instrument. It is a data
classification tool. For inventory analyses, these classifications can represent
material consumptions, goods movements, and material stocks. The materi-
als are roughly divided into three classes (A, B, and C).

Then a detailed analysis can be carried out using an XYZ analysis. The XYZ
analysis is a classic secondary analysis that is based on the ABC analysis. The
XYZ analysis is used to analyze the weighting of individual units according to
their consumption pattern. This means that a consumption fluctuation key
figure is determined for each unit. Depending on how regularly a unit is con-
sumed, it is assigned to one of the three classes, X, Y, or Z.
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The combination of ABC and XYZ analyses represents the ABC-XYZ matrix. In
that matrix, you can combine the results of the two analyses and thereby
obtain important information on your materials and inventories that enables
you to define appropriate measures for optimizing your inventory.

This chapter will describe the basic instruments of the ABC and XYZ analyses
in more detail. Chapter 9, Inventory Controlling, provides a more detailed
description of the available inventory analysis options.

3.1 Inventory Analysis Options

3.1.1 ABC Analysis

The ABC analysis is an organizational procedure that can be used to classify
large data quantities. The data can represent material or processes. It is
roughly divided into three classes (A, B, and C).

Pros and Cons of the ABC Analysis

The advantages of the ABC analysis are as follows:

� Ease of use
The ABC analysis can be easily used. Usually, the data already exists, and
most IT systems provide standard ABC analyses. The separation into three
classes can be carried out using the simplest calculating procedures.

� Use of methods does not depend on analyzed objects
You can use the ABC analysis not only for analyzing materials, but also for
customer and vendor data. Moreover, you can examine individual process
steps and cash flows using the ABC analysis.

� Clear graphical presentation of the results
The graphical presentation of the ABC analysis enables you to obtain a
quick and clear overview of the analyzed data. You will be able to identify
trends faster using a graphical presentation than you could using a tabular
display.

There are also some disadvantages about the ABC analysis, which you
shouldn’t neglect when using it for inventory analysis purposes:

� Very rough classification
The separation into three classes (A, B, C) is very rough. Therefore, you
should go into further detail after the first rough analysis and perhaps
extend the separation to four or more classes. This may not always be nec-
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essary. But it is advisable for a further subdivision of the C class (the Z
class in the XYZ analysis), because that class typically contains particularly
large data quantities.

� Provision of consistent data
One of the pitfalls in the ABC analysis is the provision of consistent data.
This data is essential to determine the significance of an ABC analysis. If
your data is consistent, the ABC analysis can help you obtain a lot of infor-
mation on your product and customer structures; however, if the data is
not consistent, the ABC analysis can be very confusing. You should there-
fore pay specific attention to the quality of your data. Note that even SAP
does not provide some important consistency checks, which means that
you have to check the consistency of your data by yourself.

Classification Into A, B, and C

The classification into the A, B, and C classes and their typical value and quan-
tity percentages can be illustrated using the Lorenz curve (see Figure 3.1).

The quantity portions of materials in Class A are usually approximately 10%,
while the value portion represents approximately 70%. This means that
those materials are the most important ones and have the biggest potential
for optimization. The quantity portion of materials in Class B is 25%,
whereas Class C contains 65% of the materials. Thus, C materials occur most
often. However, the value of 15% only is the smallest one. They mainly
involve automatic processes in order to keep the costs as low as possible.

A general problem that occurs when performing the ABC and XYZ analyses is
the definition of the borders between the individual classes. Basically, nei-
ther the number of classes (A, B, C) nor the class boundaries (A = 10%, B =
20%, C = 70%) are fixed values. The definition of class boundaries for spe-

Figure 3.1  Classification into A, B, and C Classes Based on the Lorenz Curve
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cific critical value portions is therefore a subjective decision and can vary
depending on the purpose of use. Although SAP does suggest some standard
boundaries, you can also use your individual ones (see Figure 3.6 on page
61).

For example, in the retail and wholesale trading industries, the Lorenz curve
is relatively flat, whereas for technical products, for instance in the manufac-
turing industry, it is rather steep.

The stronger the upward bend of the Lorenz curve, the more useful it is to
treat its individual parts separately. Still, the separation into three classes has
become widely accepted both in theory and daily work.

The ABC analysis is supposed to enable you to focus on the essential pro-
cesses in the supply chain. Its goal is to separate the essential from the non-
essential.

The focus of the activities is to be directed to the most profitable area (A
parts), while the costs in the other areas are to be reduced by the simplifica-
tion of processes (for example, by implementing a usage control).

Although the ABC analysis has been known for a long time and can be easily
used, it is still being ignored in many business areas. But the ABC analysis is
a universally usable method of classifying objects. Table 3.1 lists some of the
possible objects.

Object Analysis Goal Classification Criteria

Customer Analysis of the customer sales distri-
bution

Customer sales in relation to the 
overall sales within a period

Customer Analysis of distribution costs per 
USD of customer sales

Distribution costs per customer in 
relation to customer sales

Vendor Analysis of monetary procurement 
volumes per vendor

Vendor procurement volume in 
relation to the entire procurement 
volume within a period

Finished 
products

Analysis of capital tie-up caused by 
inventories in relation to the annual 
revenue

Average value of inventory in rela-
tion to the annual revenue per 
item

Semifinished 
products

Analysis of the distribution of the 
usage value per period per semifin-
ished product

Usage value per period of the 
semifinished product in relation to 
all usage values per period

Table 3.1  Possible Objects for an ABC Analysis
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The selection of the appropriate classification criterion is a significant factor
for the ABC analysis. If you choose the right classification criterion for your
problem, the analysis result enables you to make the right decisions. If you
choose the wrong criterion, the result won’t be satisfactory.

The ABC analysis is used predominantly in materials management and in the
sales and distribution department of a company. Here it is used to classify
material types and products to be procured and used, as well as to classify
and prioritize customers.

Typically, a small number of materials tends to represent a large portion of
the overall value; however, you should note that the actual relationships
between quantities and values can differ, depending on the actual organiza-
tion.

The following typical classification has been generally established:

� A materials
Materials of the most valuable class represent 5–10% of the total number
and account for approximately 70–80% of the entire usage value per
period. These are high-quality materials, which have a high value, and
therefore must be handled with more care by planners than other lower
quality materials.

The prioritized handling of A materials is often reflected in the use of
exact, program-driven requirements planning procedures, an exact inven-
tory maintenance and control, an intensive market observation, and the
closing of master contracts with particularly efficient vendors. The cost
structures must be controlled precisely and the determination of procure-
ment proposals should be carried out based on well defined lot-sizing pro-
cesses.

Due to the high value of A materials, it is critical that you are always auto-
matically informed in realtime about exceptional situations in the process
and that you are optimally supported in the search for a solution. The
logistics information system in mySAP ERP contains a static monitoring
system. In SAP APO, the Alert Monitor (see Figure 3.2) alerts you as soon
as an exception message occurs.

� B materials
Class B contains all types of materials that represent 15–20% of the total
number and 15–20% of the entire usage value per period. For these aver-
age materials it makes sense to implement a differentiated procedure. This
means that you must decide separately on the planning and analysis meth-
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ods that you want to use for each material group and even for each indi-
vidual material within the B class. For this reason, it can be useful to fur-
ther subdivide the class of B materials into B1 and B2 materials.

� C materials
C materials contain material types that represent 70–80% of the total
number and the remaining 5–10% of the entire usage value per period. C
materials are therefore of a low value, and their handling is intended to
simplify work processes and reduce costs.

C materials eat up your yield return. The process costs are disproportion-
ally high. They tie up capacities and cause approximately 60% of all pro-
curement processes. Here, you should consider other strategies like single
sourcing or even outsourcing.

C materials should be driven in an automated way through the supply
chain without any manual effort, because the small value portion should
not be inflated by additional manual activities. C materials can generally
be planned using fixed or periodic lot sizes. You should avoid doing a

Figure 3.2  Alert Monitor in SAP APO
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time-consuming inventory analysis if at all possible. However, C materials
can have a substantial influence on the production costs, for example, if a
C part is missing, which would obstruct the downstream production pro-
cess. This can lead to production downtimes or delays for the B and A
materials.

For C materials it can also make sense to further subdivide the items into
C1 and C2 materials.

Table 3.2 provides an overview of the different way in which A and C mate-
rials are managed.

The costs involved in a professional procurement market research are worth-
while only for high-quality A materials. For C materials, it is preferable to
implement automated and lean procurement processes, such as E-procure-
ment.

An exact value analysis is mandatory for A materials due to their high value
portion, whereas such an analysis is not necessary for C materials.

For A materials, material requirements planning (MRP) should be determinis-
tic while you can use stochastic methods for C materials.

Usually, inventory taking is carried out permanently for A materials. For C
materials, the annual inventory taking at the end of a fiscal year is sufficient.

Safety stocks should be as small as possible for A materials, since those mate-
rials have a high value, which means that even small stocks would generate
a high inventory value. For C parts also, the safety stocks shouldn’t be too
high, but they can contain more buffers than the A material stocks because
the value of C materials is lower.

A material C material

Procurement market research Global sourcing E-procurement

Value analysis Mandatory Not necessary

Requirements planning Deterministic Stochastic

Inventory-taking Permanently Once a year

Safety stock Small Large

Order cycle High—JiT Larger cycles

Table 3.2  A and C Materials Require Different Strategies
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A materials should be regularly procured in short order cycles. C materials can
be procured weekly or monthly in fixed lot sizes.

3.1.2 XYZ Analysis

The ABC analysis is a primary analysis. It can be used as a basis for follow-up
or secondary analyses such as the segmentation or the XYZ analysis. The XYZ
analysis enables you to perform the next step of the inventory analysis. The
following typical classification has been generally established:

� X materials
X materials are characterized by a constant, non-changing usage over time.
The requirements fluctuate only slightly around a constant level so that
the future demand can basically be forecast quite well. Unfortunately,
experience has shown that even the forecast for X products can be poor.
With X products, it’s important to recognize fluctuations straightaway so
you can respond quickly and appropriately. For this reason, you should
install an outlier correction process, for example, in demand planning (see
Figure 3.3, top).

� Y materials
The usage of these materials is neither constant nor sporadic. With Y
materials, you can often observe trends, for example, that the usage
increases or decreases for awhile, or that it is characterized by seasonal
fluctuations. For these materials, it’s harder to obtain an accurate forecast
(see Figure 3.3, center).

� Z materials
These materials are not used regularly. The usage can strongly fluctuate or
occur sporadically. In these cases, you can often observe periods with no
consumption at all. The creation of a forecast is extremely demanding and
very difficult. It is useful to further subdivide the Z materials into Z1 and
Z2 materials, the latter being used even less regularly than the Z1 materi-
als. This enables you to trigger detailed counteractive measures for partic-
ularly critical materials (see Figure 3.3, bottom).

The quality of the access fluctuations can also be determined using a fluctua-
tion coefficient. This coefficient represents the deviation of the access pat-
tern in the current period from that in the previous period. If the fluctuation
coefficient increases, the forecast accuracy decreases. X materials have a fluc-
tuation coefficient of < 0.1; Y materials are located between 0.1 and 0.25;
and Z materials are > 0.25 (see also Figure 3.4).
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3.2 ABC Analysis With SAP

In the SAP environment, you can use the ABC analysis in different depart-
ments of your company.

Figure 3.3  XYZ Analysis with Access and Usage Fluctuations for Materials (Source: FIR)

Figure 3.4  Fluctuation Coefficient in Relation to the Material Portion in an XYZ Analysis
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� You can use the purchasing information system in purchasing. Using the
ABC analysis, you can classify vendors with regard to the Invoice amount
key figure.

� You can use the S&D information system in sales and distribution: Using
the ABC analysis, you can classify sales organizations regarding the incom-
ing orders key figure, and materials according to the Revenue key figure.

� In production, you can use the production information system. Using the
ABC analysis, you can classify work centers with regard to the Scrap quan-
tity key figure.

� For your plant maintenance, you can use the plant maintenance informa-
tion system. Using the ABC analysis, you can classify object classes with
regard to the Breakdown duration key figure.

� To analyze your inventory you should use the inventory controlling module
in SAP: Using the ABC analysis, you can classify materials, material
groups, storage locations, and even entire plants. For example, you can
run comparisons of material movements per storage location or of outgo-
ing quantities at finished goods level per plant. By default, the SAP system
provides a wide range of key figures for ABC and XYZ analyses, such as
usage values, stock receipts values, safety stocks, average inventory levels, and
the number of material movements. Key figures like the usage or consump-
tion can be measured in terms of quantities (e.g., kg, units, and so on) or
value units (e.g., USD).

3.2.1 Outlining the Analysis Process

The following sections will outline an ABC analysis of the inventory control-
ling component of mySAP ERP. Later in the chapter, we’ll do the same with
an XYZ analysis. The ABC analysis is performed based on the following steps:

1. Determining the analysis goal

2. Defining the area to be analyzed

3. Calculating the data basis

4. Selecting the analysis basis as a subset of the data basis

5. Defining the ABC strategy and ABC class boundaries

6. Defining the priorities and assignment to the classes
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3.2.2 Determining the Analysis Goal

First, we need to define the questions that you want answered and deter-
mine in which areas of the supply chain you expect the biggest potential for
optimization. In the following example, we’ll first conduct an ABC analysis
for the consumption quantity and then we’ll do a quantity flow analysis for
the individual storage locations in plant 1200.

In the mySAP ERP menu, select Logistics • Logistics Controlling • Inventory
Controlling • Standard Analyses • Plant.

3.2.3 Defining the Area to be Analyzed

Then select the objects to be analyzed (materials, customers, ...) and the cor-
responding timeframe (year, month, …) that you want to use at the begin-
ning of the analysis. You can extend the analysis at a later stage in iterative
steps.

Figure 3.5 illustrates the selection of an ABC plant analysis in the inventory
controlling area of mySAP ERP.

Figure 3.5  Selecting the ABC Analysis in mySAP ERP
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In the upper section, you can see the Characteristics field group where you
can select the objects on which you want to run an ABC analysis. Enter 1200
for the plant. You can also restrict the selection to specific storage locations
or exclude specific storage locations from the selection, for example, con-
signment storage locations.

The Material Groupings field group enables you to further restrict the selec-
tion, for example, according to material types (e.g., only finished products)
or material groups.

The timeframe for the ABC analysis can be entered in the Period to Analyze
field. For seasonal items, you should enter at least one entire year. If you
want to analyze the material consumption only within the season, then you
can enter only the period of one season. The longer the period you select, the
more significant the trend you identify. For products with a very short prod-
uct lifecycle (e.g., mobile phones), you should select the product lifecycle
period. It is extremely important that you choose the right data basis for the
analysis.

Moreover, you can use the Valuation field group to determine how the
inventory is to be evaluated. Select the Standard entry if you want to refer to
the standard price that is stored in the material master.

The determination of the inventory value is essential for the ABC analysis,
because the value is used as a basis for separating the materials into A, B, and
C materials. For this purpose, you should determine a separate value for each
item in the data basis, for example: annual requirements in units x cost price
per unit.

The next step is carried out automatically in mySAP ERP on the basis of the
prices stored in the material master. Figure 3.6 shows that Material T-B1000
is standard-price-controlled. Go to the material master and select Logistics •
Production • Master Data • Material Master • Material • Change • Immedi-
ately. Then go to the Costing 2 view (Price control = S). The current standard
price is set to 315 Euro and 98 cents.

Figure 3.7 shows the subsequent screen. It shows that Material T-B1000 is
specified with a goods receipt value of 31,598.00 Euro. This means that the
received quantity of 100 PCs was valuated with the standard price of 315.98
Euro from the material master.
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The only remaining parameter you can still define is the Analysis Currency.
If you specify an analysis currency, all key figure values are converted into
the specified currency and therefore calculated in a standard format. The
specification of an analysis currency can entail longer runtimes. For this rea-
son, you should specify an analysis currency only if you’re sure that the sys-
tem will output different currencies and you want the results to be displayed
in only one currency. The currency translation is based on the currency type

Figure 3.6  Prices Are Automatically Taken from the Material Master in mySAP ERP

Figure 3.7  Key Figure Values are Calculated on the Basis of Quantities and Prices
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for the exchange rate that is valid on the system date. The currency type is
either stored in the user settings or can be specified in Customizing.

You can also specify a defined exception in the parameters using the early
warning system. The exceptional situations defined in the Exception param-
eter are then highlighted in color in the standard analyses. A prerequisite is
that the standard analysis and the exception are based on the same informa-
tion structure and that the exception has been activated for the standard
analyses. The use of different colors enables you to easily navigate within the
standard analysis. For example, if exceptions occur at the materials level (for
instance with a material stock of more than 1m USD), they are displayed at a
higher aggregation level (for example at the plant level).

3.2.4 Calculating the Data Basis

Make sure your data basis is consistent. The data basis consists of all charac-
teristics (for example, material numbers) and key figures, such as the con-
sumption quantity and value that you have selected for the ABC analysis.
Take your time when carrying out the first ABC analysis and pay attention to
quality. The recurring efforts for staging the data basis should be kept at a
minimum level so that you can perform the ABC analysis continuously.
Another important factor is the cleansing of data. Many ERP systems often
contain unused materials that are included in data selections, which actually
shouldn't be the case. It also happens that materials are selected because they
still have a small stock value but have already been marked for deletion.

You should therefore pay particular attention to the following aspects when
selecting and cleansing your data:

� Scrap materials that show no goods movement

� Delete materials from the data basis that have been marked for deletion

� Complement your data with missing prices, units of measure, and so on

� Scrap materials with negative values

You should first examine your data basis and then decide on the key figures
that you want to analyze in the ABC analysis. If you choose a wide data basis,
you can narrow it down step by step and evaluate it according to specific val-
ues. In our example, the plant analysis result first displays the value stock
receipts and value stock issues, as well as the total usage key figures that
have been previously set in the standard selection profile, as shown in Figure
3.8.
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Figure 3.9 shows the definition of key figures on which you want to base
your ABC analysis in mySAP ERP. Once you have selected the data basis
using a set of key figures, you can follow the menu path Goto • Select key fig-
ures to make your selection.

Figure 3.8  Basic List for an ABC Analysis with Key Figures: Value Stock Issues, Value Stock 
Receipts, and Total Usage

Figure 3.9  Selecting Key Figures for an ABC Analysis
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The system displays all available key figures of your data basis (Pool), as well
as the key figures you actually selected by using the arrow buttons (Selection
criteria). For our ABC analysis, we'll select the key figures Valuated stock
and Valuated Stock Value.

Next, we’ll obtain the analysis based on the selected key figures. Then you
can classify the data at the key figures level to examine the data basis prior to
the actual ABC classification and to define the ABC boundaries (see Figure
3.10). To do that, you should highlight the key figure you want to classify
and then click on the Sort button.

3.2.5 Defining the ABC Strategy

Once you have defined the data basis and the key figures for the ABC analy-
sis, you must select a strategy. To do that, you must once again select a key
figure and then click on Edit • ABC Analysis. The system displays the screen
in which you can select the ABC strategy, as shown in Figure 3.11.

Figure 3.10  The Dataset Can Be Sorted According to Selected Key Figures
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After selecting the strategy, you must select the ABC strategy parameters:

In Figures 3.11 and 3.12, you can see the analysis strategy and the class
boundaries we defined in mySAP ERP for our example. We decided to use
the standard strategy, Total ValStockValue (%) and the standard class bound-
aries: A = 70%, B = 20%, and C = 10%.

Prior to the actual analysis in the ABC analysis, you must define the analysis
strategy, as described above. To do that, mySAP ERP provides the following
four strategies:

Total Key Figure (%)

The total of the characteristic values (materials) assigned to the A, B, or C seg-
ment represents a specific percentage of the total value of the key figure (in
the above example, that's the total valuated stock value).

An example: You enter 70% for the A segment, 20% for the B segment, and
10% for the C segment. These values have proven useful in actual practice;
however, you can also use slightly modified values if you have already run
the ABC analysis on the same data basis several times and concluded that the
modified settings are more appropriate for your data basis.

Figure 3.11  Selecting the ABC Strategy

Figure 3.12  Selecting the ABC Strategy Parameters
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The system creates an internal list that is sorted by the key figure values in
descending order. The A segment is assigned all values that represent 70% of
the total key figure value. The B segment is assigned the values representing
20%, and the C segment is assigned the values that represent 10% of the total
key figure value.

Number of Characteristic Values (%)

The number of characteristic values (the number of materials in the above
example) that are assigned to the A, B, and C segments is provided as a per-
centage of the total number.

An example: You enter 10% for the A segment, 30% for the B segment, and
60% for the C segment. The system creates an internal list that is sorted by
the key figure values in descending order. The A segment is assigned 10% of
the total number of characteristic values with the highest key figure value,
the B segment is assigned the following 30%, while the C segment is
assigned 60% of the characteristic values with the lowest key figure value.

Key Figure (absolute)

The boundaries between the A and B and between the B and C segments
must be defined.

An example: You enter the value 500,000 to mark the boundary between the
A and B segments, while 150,000 represents the boundary between the B
and C segments. The A segment is then assigned all characteristic values
whose key figure value is higher than 500,000. All characteristic values
whose key figure value is between 150,000 and 500,000 are assigned to the
B segment. And finally, all characteristic values whose key figure value is
lower than 150,000 are assigned to the C segment.

You should opt for this strategy only if you know your data basis very well
and if you have previously performed several ABC analyses for the same data
basis. This strategy helps you tune up your ABC analysis and perform
detailed analyses.

Number of Characteristic Values

The number of characteristic values must be defined for the A and B seg-
ments. All other characteristic values are assigned to the C segment.
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An example: You enter 20 as the value for the A segment, and 30 for the B
segment. As a result of the ABC analysis, the system creates an internal list
that is sorted by the key figure values in descending order. The first 20 char-
acteristic values in the list are assigned to the A segment, the next 30 values
are assigned to the B segment, and the remaining values are assigned to the
C segment.

You should choose this strategy only if you know your data basis very well
and if you have previously performed several ABC analyses for the same data
basis. This strategy can also be used for fine-tuning your ABC analysis. It is
particularly useful when you want to quickly identify the top 20 characteris-
tic values and when you want to accelerate the ABC analysis when dealing
with large data quantities.

3.2.6 Defining Class Limits

After selecting the strategy, you must define the class limits. Note that the
SAP system provides only one suggestion. You can define the final class lim-
its in accordance with your requirements, and even define more than three
of them; however, the three limits have proven useful in actual practice.

Alternatively, Figure 3.13 shows the definition of six individual classes.

Figure 3.13  ABC Analysis with Six Individual Class Limits
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Six class limits are useful only if you want to perform a very detailed ABC
analysis and to further subdivide the standard A, B, and C classes. A real-life
example would be the more detailed separation of C materials. A large quan-
tity of C materials, for example, can be subdivided into C1 materials (low
value) and C2 materials (very low value).

But let us now return to the ABC analysis with the three standard class limits.

3.2.7 Assigning Classes

The SAP system defines the ranking of the values (for example, rank No. 1 is
the highest annual requirement in USD) and sorts the materials in the subse-
quent ABC analysis correspondingly. Here, it is useful to calculate aggregated
values with regard to the assignments to ABC limits. The system calculates
the rank or the material as a percentage of the total value. Then, it calculates
the aggregated percentage of the total value.

The respective materials are automatically assigned by the system to the pre-
viously defined classes. The result you obtain is an ABC classification. The
identified classification criterion for each material (A, B, or C) can be auto-
matically stored in the material master data. If you don't use this function,
you must manually enter the newly determined ABC identifiers in the mate-
rial master.

Figure 3.14 displays the result of an ABC analysis in mySAP ERP, which you
can select via the following path: Edit • Segmentation.

The figure shows the class limits with their absolute values, the percentages,
and aggregated values. In the above example, 0.85% (26 materials) repre-
sents 70.40% of the total valuated stock value. By double-clicking on the

Figure 3.14  Overview of an ABC Analysis Result
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respective class, you can prompt the system to display the individual materi-
als, including their values in greater detail (see Figure 3.15).

3.2.8 Evaluating an ABC Analysis

You can display the ABC analysis results as a totals curve or as a three-dimen-
sional graphic.

Totals Curve

The totals curve can be displayed for absolute values or percentages. It pro-
vides information on the relative concentration of materials. The abscissa
represents the number of materials (or the percentage of the number of
materials respectively), while the ordinate displays the aggregated consump-
tion values or requirements values (or percentages of those values respec-
tively).

Figure 3.15  Detailed View of an ABC Analysis Result
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