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Chapter 1
Introduction

The most imperative challenge facing a number of managers in recent years has
been to regain lost market share and secure new competitive advantages. The
impetus for this trend continues to be the ubiquitous tendency toward globalization
and the ensuing intensiÞcation of international competition.Customer orientation,
lean managementand re-engineeringare the buzzwords that characterize these
efforts.

In fact, several companies need to reorganize their value-added processes,
whereby special attention should be paid to the interfaces between the sales and
procurement markets, which are increasing in importance. Within this context,
there is hardly a corporate function that has grown in signiÞcance in recent years
as much aslogistics.

Treated until just a few years ago as an operational aid and an object of isolated
rationalization efforts, logisticsÑespecially in the age ofsupply chain manage-
mentÑnow is considered an essential element of strategic corporate leadership.
More and more, logistics is being functionally mapped in standard business soft-
ware. Accordingly, there is great demand for logistical expertise in connection with
the know-how surrounding the implementation of logistics in complex information
systems.

We have divided our presentation of logistics operations with SAP into two
volumes. The purpose of them is to provide you with an introduction to the world of
logistics with SAP software and assist you in understanding the terminology,
concepts and technological components as well as their integration. Because the
described processes are complex and include a number of functional details, we

DeÞnition of Supply Chain Management
Supply chain management(SCM) is the observation and administration of
logistical processes along the entire value creation chain, which includes
suppliers, customers and end consumers.

J. Kappauf et al.,Logistic Core Operations with SAP,
DOI 10.1007/978-3-642-18204-4_1,# Springer-Verlag Berlin Heidelberg 2011
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have attempted to make the examples as representative as possible in terms of the
presentation and functional explanation of the SAP system components, SAP ERP
(Enterprise Resource Planning) and SAP SCM (Supply Chain Management). This
means that we will discuss all components of SAP Business Suite and core
functions within the context of logistics. A few components, especially technical
ones, and functional areas (e.g. disposal, maintenance, compliance and service
management) will not be covered.

We have taken care to explain business-related questions and their SAP-speciÞc
solutions as well as technical terms, and illustrate their relationships. The books
are designed to provide an easily understandable yet well-substantiated look at the
respective process chains, and be a useful source of information for everyoneÑ
from IT experts with only basic knowledge of the business-related issues, to
employees in logistics departments who are not yet familiar with SAP terms and
applications.

1.1 Whom Do These Books Address?

Logistic Core Operations with SAPcannot answer every query, but we hope to give
you the tools with which to ask the right questions and understand the essential
issues involved. The contents of this book are thus aimed at the following target
groups:

The books are dedicated to everyone looking for a lucid, informed introduction
to logistics with SAP. Thus, each chapter describes in detail a speciÞc logistics Þeld
and provides an overview of the functionality and applications of the respective
components in practical business use. In this regard, we address SAP beginners and
employees in departments where SAP is to be implemented, as well as students
wishing to obtain an impression of the logistic core processes and their mapping in
SAP software.

We also speak to ambitious users of SAP Business Suite who, in addition to
relevant logistical processes, want a look at process integration and the functions
up- or downstream, as well as their mapping in SAP Business Suite.

Last but not least, we turn to management staff and IT decision-makers who are
considering the implementation of SAP Business Suite or its individual components
and wish to obtain an overview of logistical processes with SAP systems.

1.2 Operational SigniÞcance of Logistics

The operational signiÞcance of logistics for many companies still lies in its ratio-
nalization potential. In general, a reduction of logistics costs should improve
corporate success by achieving a competitive advantage. Surveys of businesses
have demonstrated that, for the coming years, companies are still counting on a
considerable cost-reduction potential of 5Ð10% of total costs (see 3PL Study 2009).
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This statement does not contradict the fact that the share of logistics costs of many
companies was more likely to increase in the past because, for instance, it is directly
related to which operational processes are included in the logistics process.

Thus, the scope of logistics in recent years has continually expanded, for
example to include production planning and control (PPS systems) or quality
control. In addition, signiÞcant investments are being made in IT technology, in
areas such as supply chain management planning. In the near future, this will lead to
a decrease in administrative logistics costs (e.g. through shipment tracking, trans-
port organization or Internet-based ordering).

Further savings are expected in commercial and industrial Þrms by subcontracting
logistics services (logistics outsourcing). In particular, operative logistics tasks, such
as transport, storage, commissioning and packaging, have already been outsourced to
a high degree to external logistics service providers. However, since a lack of quality
in logistics services is generally not blamed on the service providers involved, but
rather on the supplier, outsourcing logistics functions can be problematic.

When the quality of competitor products continues to become more comparable
and there is hardly room to lower prices any further, competition takes place on the
level of service performance. Within these services, logistics ranks highly: Delivery
dependability, rapid returns processing and a high degree of customer service quality
are characteristics with which a company can set itself apart from its competitors.

Several logistics processes either include interfaces with customers or have
effects on the customer. That is why logistics processes must be oriented toward
customer needs and performed in a service-friendly manner. In an era when
logistics demands are becoming ever more exacting and, by the time the consumer
is reached, ever more customized, companies that master these processes to the
advantage of their customers will experience a competitive edge that, at least in the
short term, cannot be bridged by the competition. Firms boasting excellent logistics
management can hardly be replaced by other suppliers. Thus, there are cases in
which logistics in commercial and industrial businesses is one of the core
competences for which outsourcing shouldnot be considered. This is not to say
that the fulÞllment of basic logistics functions (e.g. transport or storage) cannot be
outsourced, as there are plenty of providers on the market that are capable of taking
over the logistics tasks of a previous supplier on a short-term basis without
detriment to quality (make-or-buy decision).

There are a growing number of ever-changing deÞnitions and classiÞcation
options offered in print as well as on the Internet for the termlogistics. Of these,
we would like to use the functional, ßow-oriented deÞnition of the American
logistics society ÒCouncil of Supply Chain Management ProfessionalsÓ as the
basis for this book and its journey into the logistics options of the SAP Company:

Logistic management is that part of supply chain management that plans, implements, and
controls the efÞcient, effective forward and reverse ßow and storage of goods, services, and
related informationÑbetween the point of origin and the point of consumption in order to
meet customersÕ requirements. (Source: Council of Supply Chain Management Professionals)
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According to this deÞnition, logistics serves to move goods within the entire
value chain and requires coordination and integration between companies. It focuses
primarily on real goods, tangible assets and services that provide beneÞt to the
customer, and it integrates them into the core logistics functions of transport, transfer
and storage.

Logistics therefore comprises the planning, control and execution of goods and
information ßowÑbetween a company and its suppliers, within a company, and
between a company and its customers.

Materials management, on the other hand, includes all activities involved in
supplying a company and its production processes with all necessary materials at
optimal cost. Logistics takes into account spatial and temporal gaps involved in
supply processes, not only with regard to the materials, but also to the information
to be exchanged between business partners. That is why we consider materials
management to be not only a part of logistics, but its center, whereby the functions
of logistics are more comprehensive than those of materials management.

A further possibility of logistics classiÞcation is the differentiation of logistics
phenomena according to functional aspects. As a cross-sectional function, logistics
maintains interfaces with the primary functional business areas of acquisition,
production and sales.

We thus traditionally differentiate between the following logistics areas in the
order in which goods ßow through a company, from the acquisition to the sales
market:

¥ Procurement logistics
¥ Production logistics
¥ Distribution logistics

Current logistics deÞnitions augment these traditional core areas to include
further aspects. These include disposal logistics and operational maintenance,
or service management. Spare parts logistics ensures the materials-management-
related supply and availability of spare parts.

With this project, we have attempted to provide as comprehensive a portrayal
of logistics processes and issues as possible, which include not only theoretical
principles but also problems of practical use, as well as their implementation in
SAP Business Suite. Therefore, we have expanded the traditional cross-sectional
business functions to include the following logistics areas, to which chapters in
Volume II are dedicated:

¥ Transport logistics
¥ Warehouse logistics and inventory management

Due to our goal of providing basic knowledge of logistics core processes
and their mapping in SAP Business Suite within the framework of conceptual
possibilities, disposal logistics and service management and maintenance (as well
as compliance) are not within the scope of this book. For more information on these
topics, refer to the bibliography. There you will Þnd information concerning all of
the books or sources we have quoted or referenced.
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Figure1.1shows the classic and expanded functional areas of logistics that will
be discussed in more detail inLogistic Core Operations with SAP.

On the side of theprocurement markets,it is the task ofprocurement logistics
to acquire the articles as well as raw materials and supplies necessary for the
operational processes of manufacturing and distribution. Procurement is carried
out with reference to a certain procurement and stock situation, especially based on
materials management planning as part ofproduction logistics. The result of such
planning may be a purchase requisition. The purchase requisition is cleared for
procurement, converted into an order and transferred to the determined source for
internal or external procurement. The conclusion of a procurement transaction may
involve receiving and paying a supplier invoice, in addition to goods receipt into
the warehouse. The Goods Receipt Department not only records stock but also its
valuation for the Accounting Department. Transfer of the materials to stock, their
quality inspection and inventory management are part ofwarehouse logisticsand
inventory management.

Distribution logisticsprimarily concerns sales processes that generally begin
with a customer ordering materials and indicating a desired delivery date. Using
this information, a sales order is generated. Depending on the delivery date,
shipping activities are initiated such that the materials reach the customer in
a timely manner.Warehouse logisticstakes over the task of commissioning and
material provision. As soon as the materials have left the warehouse, a goods issue
is booked to update stock and inventory management values.

A carrier can be commissioned to deliver the materials.Transport logistics, in
a cross-sectional function, takes on the task of booking the transport planning and
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Fig. 1.1 Functional areas of logistics
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the transport itself. At the end of the sales procedure, an invoice is produced for the
customer. As soon as the customer has paid for the materials, payment receipt is
recorded in Accounting.

1.3 Structure of the Two Volumes

This book represents the Þrst of two volumes on core logistics operations with SAP.
The chapters are arranged according to the various logistics functional areas and
include the following topics:

After this introduction (Chap. 1), we turn to ÒSAP Business SuiteÓ in Chap. 2,
which provides an overview of the suiteÕs components and systems as well as of the
SAP NetWeaver. The aim is to make you familiar with the terminology of SAP and
its components.

In further chapters, we discuss the SAP logistics components and their functions
in more detail, occasionally referring to this overview chapter in order to illustrate
the functions in their overall context.

Chapter 3, ÒOrganizational Structures and Master DataÓ, details the signiÞcance,
application, distribution and links of master data for the logistics components of
SAP Business Suite and its organizational structures. The organizational structure
mirrors the legal and organizational setup of a company, and forms the basis of data
organization in SAP Business Suite.

Chapter 4, ÒProcurement LogisticsÓ, primarily deals with the external procure-
ment of raw materials and supplies. In addition to the purchasing processes
involved in external procurement, we also discuss internal procurement via stock
transfer. After a general overview of procurement logistics and its business-related
signiÞcance, we also illustrate purchasing-speciÞc master data and organizational
structures. Subsequently, we turn to applications for requirements determination,
order processing and delivery, where the ordering procedure is demonstrated using
a process example. External procurement generally ends with goods receipt and
the receipt of the vendor invoice. We will explain the effects of goods receipt,
goods movement, integration into inventory management and the allocation of
consumable materials. We then examine invoice veriÞcation and demonstrate
purchasing optimization options.

Production logistics, as a link in the logistics chain, generally denotes the
planning, control and interior transport of the raw materials and supplies needed for
production, as well as the Þnished products resulting from production. In Chap. 5,
ÒProduction LogisticsÓ, we especially look at the tasks and processes of production
logistics from the deployment side, as a basis of the subsequent external acquisition
within the context of procurement logistics. The basics from the SAP process point
of view are detailed, followed by the functional aspects of sales and procurement
planning using SAP ERP and SAP APO (SAP Advanced Planning & Optimization).
However, production control and capacity planning with regard to a companyÕs own
manufacturing control systems are not within the scope of this book.
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Distribution logistics combines the production logistics of a Þrm with the
procurement logistics of a customer, thus encompassing all activities related to
processing orders, delivery and invoicing of the requested products. Delivery
occurs from the production process or from the warehouse logistics stock. For the
purposes of this book, we differentiate between distribution logistics and actual
sales activities, which are aimed at the acquisition, maintenance and development
of customer contacts. From the SAP Business Suite standpoint, these tasks are
performed by SAP CRM (SAP Customer Relationship Management) and their
functions covered by itsAccount and Contact Management. Account and contact
management, as well as the maintenance of opportunities and sales activities, are
thus not covered in this book.

In addition to the fundamentals of organizational and master data necessary for
distribution, Chap. 6, ÒDistribution LogisticsÓ, also deals with order processing
in SAP ERP and SAP CRM, dispatch handling and, Þnally, invoicing. We not
only discuss pure sales, including inquiries, quotations, and order and contract
processing, but also look at backorder and delivery processing and explain special
distribution situations. These include returns processing as well as cash sales,
returnable packaging and consignment processing.

At the end of the book, you will Þnd a glossary, a bibliography and a detailed
index that can help you Þnd important terms and their deÞnitions quickly.

The second volume of this series is entitledInventory Management, Warehousing,
Transportation and Compliance. Due to its logistic signiÞcance and related SAP
applications, we have dedicated the entire second chapter following the introduction
to ÒTransport LogisticsÓ (Chapter 2), which illustrates the various SAP solutions
regarding the topic of transport. We not only shed light on the perspective of shipping
agents from the realms of manufacture and trade, but also that of transport service
providers. In addition to the basics of transport logistics and its business signiÞcance
and transport from the standpoint of shippers and logistics service providers, we
explain in detail the individual systems and applications, and their integration into the
procurement and distribution logistics systems as well as the necessary master data.

Chapter 3, ÒWarehouse Logistics and Inventory ManagementÓ, describes
warehouse logistics as a link between the internal and external logistics systems.
Thus, we present those SAP processes in the realm of inventory management,
goods movement and warehouse management. In doing so, we make a clear,
systematic distinction between stock and warehouse management. This chapter
also discusses warehouse management using the Warehouse Management
solution in SAP ERP (WM) as well as in SAP SCM, SAP Extended Warehouse
Management (SAP EWM).

Besides the application-speciÞc description of the basic warehouse processes in
the areas of goods receipt and goods issue, we also have a look at the fundamentals
of inventory management, its evaluation and the integration of system components.
We illustrate special stock and special procurement forms, consignment and sub-
contract order processing based on their signiÞcance to central logistics, as well as
the technical differences between WM (ERP) and EWM (SCM) processes.
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Chapter 4 focuses on ÒTrade FormalitiesÑGovernance, Risk, ComplianceÓ.
This chapter offers an overview of the functions of foreign trade and customs
processing with SAP ERP and SAP BusinessObjects Global Trade Services.

Logistic control and the related reporting process are the focus of Chapter 5,
ÒControlling and ReportingÓ, which also covers integration into the SAP logistics
processes. We primarily examine SAP Event Management as aTrack & Trace
system for the tracking of shipments and events, the classic SAP ERP-based
functions in the realm of distribution and logistics information systems, as well as
SAP NetWeaver Business Warehouse (SAP NetWeaver BW). The classic reporting
functions are complemented by SAP BusinessObjects. SAP thus offers the neces-
sary tools to support users in the generation, formatting and distribution of conclu-
sive reports, or so-calleddashboards. Dashboards enable more than simple data
evaluation, focusing on the integration and generation of intuitive visualizations
that immediately display where there is a need for action.

1.4 Thanks

This book was created with the aid and the direct and indirect expertise of several
SAP colleagues, whom we wish to sincerely thank.

We are very grateful to Dorothea Glaunsinger and Hermann Engesser at
Springer Verlag for their guidance and support. Thanks also to Frank Paschen
and Patricia Kremer at SAP-Press for their Þrst-rate assistance during the making
of the original German publication of this book. We also wish to thank translator
Andrea Adelung and copy editor George Hutti.

We would like to express our special thanks to our wives and families:

¥ Susanne Kappauf with Leni and Anni
¥ Yumi Kawahara with Kai and Yuki
¥ Susanne Koch with David and Leah

You are the ones who, through your patience and willingness to do without a
great deal of things, have made this book possible.
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Chapter 2
SAP Business Suite

SAP Business Suite is composed of various business software applications. They
enable companies to plan and execute processes while saving on operating costs
and, at the same time, tapping into new business opportunities. The SAP Business
Suite applications are based on the SAP NetWeaver platform and support the
best-practice methods of all branches. In addition, the suite provides integrated
business applications and functions from the realms of Þnance, controlling, human
resources, assets management, production, purchasing, product development, market-
ing, distribution, service, supply chain management and IT management.

2.1 SAP Business Suite as Standard Software

The termstandard softwarerefers to a group of programs that can be used to
process and resolve a series of similar tasks. These programs can generally be
adapted to Þt user-speciÞc needs through targeted conÞguration, orcustomizing.
ConÞguration in this sense means that process steps, process chains and individual
functionsÑas reusable parts of process stepsÑcan be inßuenced by entering
conÞguration data (usually in several database tables).

Standard software can aid in preventing normal processes, such as invoice
veriÞcation or transport planning, from having to be covered by the functions of
individual programs. Individual software often leads to fragmented systems that are
difÞcult to maintain, and also causes a great deal of integration work and complex
data exchange efforts. Examples of standard software include the Microsoft OfÞce
package, which contains programs for word processing, address administration,
presentation generation, etc., and SAP Business Suite, with its functional compo-
nents mentioned at the start of this chapter.

Standard software can frequently be implemented in businesses at a much lower
price than individual software. The complex, bug-ridden and pricey software deve-
lopment process has already been taken care of by standard software producers,
such that the respective programs can be directly procured and installed. The

J. Kappauf et al.,Logistic Core Operations with SAP,
DOI 10.1007/978-3-642-18204-4_2,# Springer-Verlag Berlin Heidelberg 2011
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implementation project for new software can be directly targeted at conÞguring
processes, generating master Þles, training users and transitioning from any pre-
viously used software. Due to the fact that many users are already working with the
same standard software, a great deal of experience has ßowed into its development
and optimization, from which new customerÕs proÞt. In addition, standard solutions
are regularly updated and often offer 24/7 maintenance service.

A companyÕs decision to implement standard or individual software in a new
information system must be well thought out, and depends on a few prerequisites.
Standard software is ßexible and frequently offers several advantages, such as
a long-term guarantee of functional improvements by the producer or adaptability
to changing business processes. On the other hand, the disadvantage is that the
standard software might only contain 50Ð80% of the desired functions, with the rest
having to be added via other products or individual extensions.

Whether or not these advantages apply in individual cases depends on the
technical and organizational prerequisites: One criterion is whether the IT infra-
structure of a company is outdated or no longer maintainable. An outdated system
can often be replaced in the process of introducing standard software. Usually,
however, parts of the IT infrastructure must continue to run and be linked to a new
solution. In such cases, it could be that the standard software offers no suitable
interface, such that either elaborate supplementary programs are required or the
use of individual solutions becomes necessary. From an organizational standpoint,
the standard software should at least cover the majority of a companyÕs needs.

A further, often very important criterion is the willingness of a company to
invest in a uniform software platform with the aim of gaining cost and infrastruc-
ture advantages with a harmonious IT system throughout all corporate and applica-
tion areas.

2.2 Layer Models and Components of an SAP System

An SAP system such as SAP Business Suite can be divided into three layers:

¥ Technical hardware layer
¥ Technical software layer
¥ Application component layer

In this chapter, we will present the two primary software layers of the SAP
system that bring to life business processes within a companyÑwith a special eye
to logistics.

¥ The application platform SAP NetWeaver
This layer includes the central system (kernel) and the application server (AS),
which are necessary to operate all SAP applications. SAP NetWeaver is
described in more detail in the Sect.2.3.
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¥ The application family SAP Business Suite
This layer offers a portfolio of business applications, an overview of which is
provided Sect.2.4. More detail on the logistics components can be found further
on in the book.

Figure2.1 depicts the basic software layers of an SAP system.
The software layers of an SAP system, in turn, operate on various technical

hardware layers. The hardware and server layers are composed of the following
elements:

¥ Database server
The server on which the database of the SAP system is operated.

¥ Application and integration server
The server on which the applications run and through which they are integrated.

¥ Internet server
Servers that supply Web access to the applications.

¥ Presentation layer
Generally the computer or hand-held device on which the consumer uses the
applications.

Figure 2.2 shows how the individual software layers can be distributed over
several servers (computers) with dedicated functional areas.

SAP  NetWeaver

Application server

Core system

SAP  Business Suite

Financial 
Accounting

Human 
Resources

Logistics

User interface

Fig. 2.1 Basic software layers of an SAP system
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In the simplest case, only a two-layer arrangement is utilized, in which the
database and application programs operate ononeserver. Access is then granted
via local computers (PCs), which as a rule are equipped with a local user interface,
the SAP GUI (Graphical User Interface). Optionally, the system can also be instal-
led on a Web server to enable Web-based user interface technologies (so-called
Web Dynpros).

The more common arrangement is either the triple- or multi-layer model. In the
case of the triple-layer model, user access is also enabled via the SAP GUI or
Web Dynpro; however, the individual application processes can be distributed over
several servers within an application layer, which makes the system very easy to
scale, i.e. adapt to larger numbers of users by connecting additional application
servers. This scaling option also exists in the multi-layer model, which has the
advantage of an additional scaling option for Internet access via a Web server.

2.3 SAP NetWeaver

With SAP NetWeaver, SAP offers a comprehensive application server to oper-
ate SAP applications and other supplementary partner products. SAP NetWeaver
has a variety of functional areas and modules which together support the
operation of the actual business applications. Figure2.3 provides an overview
of these areas:
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Multi-layer

2-Layer 3-Layer
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Browser

Fig. 2.2 Technical hardware layers (servers) of an SAP system
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¥ Theapplication server(SAP NetWeaver Application Server [SAP NetWeaver
AS]), with its Java and ABAP stack, along with the technical database and
operating system abstraction, form the basis for the technical operation of the
applications.

¥ Process integration(SAP NetWeaver Process Integration, [SAP NetWeaver PI])
employs its integration broker to aid in integrating the individual applications
with each other as well as other in-house systems or external business partners.
The Business Process Management component represents the coordinated unit
for complex business processes with preset communication procedures.

¥ Information integration, via SAP NetWeaver Master Data Management (SAP
NetWeaver MDM), ensures the consistent distribution of master data in an appli-
cation bundle and for uniform quality of the distributed data.

¥ Knowledge managementenables the assessment of unstructured information
from a variety of data sources, such as text documents, presentations or HTML
Þles, with the aid of central, role-speciÞc access points. It also supplies a multi-
application, full-text search.

¥ SAP NetWeaver Business Warehouse(SAP NetWeaver BW) serves as the
central collection of performance data from all SAP applications and other
sources that can, in turn, be used for statistical evaluations.
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¥ User integrationprovides users of application components with a central access
point and a homogenous depiction of the application context from various
applications (including non-SAP applications). Via the user integration and the
portal, collaboration scenarios can also be processed.

Following this rough functional overview of SAP NetWeaver, we will now proceed
down one level and have a look at the SAP NetWeaver basement, so to speak.
Figure2.4shows an overview of the SAP NetWeaver from a technical standpoint.

Linked to the respective operating system, SAP NetWeaver possesses a kernel
similar to an operating system that blocks the superordinate application server from
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the quirks of the hardware and operating system, thus harmonizing operation of the
application server.

One important advantage to the harmonization of the IT system landscape is an
improved maintainability of the applications, which no longer need to worry about
the respective release-speciÞc ÒpeculiaritiesÓ of the operating system and database.

With the ABAP and Java runtime environments, SAP NetWeaver serves as the
basis of almost all SAP applications, which can thus be run in a homogenous envi-
ronment. ABAP is SAPÕs own programming language, which began as a reporting
language similar to COBOL. ABAP has been further developed into a high-
performance, object-oriented programming tool that is especially suited for the
development of business process applications due to its language constructs. An
efÞcient runtime control enables independence of all application processes, such
that a faulty program will have no effect on other programs.

In Java applications, the main complaint for a long time was a lack of process
decoupling of Java Enterprise applications, i.e. if a program ran uncontrolled, it could
pull down the entire application server. SAP worked on this problem as well, generating
its own runtime environment for Java, the Java Virtual Machine, which provides for
the independence of Java processes as they occur in the ABAP environment.

2.3.1 Application Support via SAP NetWeaver

SAP NetWeaver attaches AS (application support) functions to the OS-independent
ABAP and Java runtime environments, which provide uniform basic functions for
the entire Business Suite (see Fig.2.4):

CertiÞcation According to Java EE 1.5
Version 7.1 of SAP NetWeaver Application Server Java is completely certi-
Þed according to Java EE 1.5.

Advantages of ABAP
Many programmers turn up their noses at ABAP, yet the fact that SAP systems
are built on SAPÕs own programming language conveys several advantages:
On one hand, SAP, and thus the user, has complete control over the extent of
the language and implementation, which guarantees a high degree of quality.
On the other hand, the source text of the complete ABAP-based application
and base system is provided along with the software, such that your company
has access to all of the possibilities of expanding it to your needs. Program
code enhancements can be easily incorporated in a controlled manner
via so-calledenhancement spots, without the danger of collision with SAP
maintenance releases and corrections.
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¥ Transaction concept
The transaction concept in the SAP system makes sure that business opera-
tions belonging together are also consistently saved together. If, for example, an
invoice is generated from a customer order, not only should the complete invoice
be saved, but the order itself should consistently show the respective status.

¥ Process control, work processes, load distribution
The process control distributes processor capacity to the individual users running
application programs on an application server. In addition, it makes sure that
users who have just logged on and newly invoked processes start on the server
with the lowest load.

¥ Lock concept
The lock concept prevents more than one person from making changes to a single
business object at the same time (without knowledge of each otherÕs activity).
For instance, this function would prevent an employee in Dallas from editing
a customer order while another employee in Portland is canceling that same
order. If someone is working on an object in edit mode, other users who attempt
to access the process receive a message and can only access it in view mode. In
some newer transactions, a further concept with so-calledoptimistic locksis
employed, which allows more than one person to access certain parts of the object.

¥ User management and authorization control
Via a comprehensive role and authorization concept, you can precisely deÞne
which users or user groups can display, edit or run certain objects and processes.
A call center employee, for example, is allowed to generate new orders and
invoices but not to correct invoices because this is not part of that personÕs
sphere of authority.

¥ Print management
Printers can be centrally managed within an SAP system. Printer queues are
provided and enable efÞcient processing of printer jobs from various applica-
tions. The print management also includes the integration of Adobe (Interactive)
Forms.

¥ Communication and service-oriented architecture
Technical communication within the system via application interfaces (application-
to-application, or A2A) is available here, as is communication with business
partners via standard interfaces (business-to-business, or B2B).

A service-oriented architecture (SOA) is also available, which is part of the pro-
cess integration. The majority of SAP applications are equipped with Web services,
such that simple communication is possible. The services are pre-deÞned on the
application object level; that is, they fulÞll business operation functions (such as
generation of a customer order). Further communication processes are provided by
fax and e-mail integration.

¥ Workßow
SAP NetWeaver comes with a complete workßow control that is used exten-
sively in the applications. This workßow control can be conÞgured in a variety
of ways and integrated into the OfÞce functions of the SAP system.
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¥ Development environment and Correction and Transport System
A complete ABAP and Java development environment is integrated into SAP
NetWeaver, which makes it especially easy, particularly in the case of ABAP, to
expand the system and implement current processes.

The Correction and Transport System enables you to easily import completed
developments and settings or corrections performed by SAP into other SAP systems
and adapt them to the coding status of the respective system.

2.3.2 Three SigniÞcant Concepts of SAP Systems

Three signiÞcant components that concern the basic functions and applications of
SAP NetWeaver as well as the SAP Business Suite are the client concept, the ability
to establish organizations, and the adaptation of the systems to customer-speciÞc
business processes (calledCustomizingand theImplementation Guidein the SAP
system).

Theclient in an SAP system is a concept for the comprehensive logical separa-
tion of various work areas within the system. Technically speaking, a client is the
Þrst key Þeld of every application database table. When a user logs into an SAP
system, he or she always enters a client number (000Ð999). For this, the user has to
be deÞned in that particular client. After a successful login, the user only has access
to the data and processes present in that client. Data of other clients is not accessible
(it can neither be displayed nor edited). This enables separately operating organi-
zations to work parallel to one another in their own client areas within a single SAP
system without inßuencing one another (but a maximum of 150 clients per system
is recommended for performance reasons). Via integration processes, data transfer
can also take place between clients.

Thus, the client is a strict, organizational separating criterion for users working
independently on an SAP system. Figure2.5 displays the technical criteriaSystem
andClient.

For users working in separate organizations within the same company, further
organizational layers are available that are developed in the applications:

¥ Separate systems for corporate subsidiaries and/or regions
Such a case is characterized by complete logical and technical system separation,
uniform usage, data integration via SAP NetWeaver PI, common or separate
technical Þnancial processing.

¥ Separate system-internal clients for corporate subsidiaries and/or regions
This case is characterized by complete logical separation with common usage of
technical system resources, uniform usage, data integration via SAP NetWeaver
PI, and common or separate Þnancial processing.

¥ Internal company code for corporate subsidiaries and/or regions
This case is characterized by complete technical Þnancial separation with a
common use of technical system and logistics resources, uniform usage, and
common or separate Þnancial processing.
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¥ Sales organization for divisions and/or regions
This case is characterized by complete technical sales separation with common
usage of technical system resources, uniform usage and data integration, com-
mon or separate Þnancial processing.

¥ Subdivision of sales organizations
The sales ofÞce is the organizational unit of the sales and distribution depart-
ment, responsible for distribution within a geographical area. The sales group
executes the sales procedure and is internally responsible.

¥ Organizational deÞnition of customer relationship
The distribution channel designates the path upon which marketable services
reach customers. Typical examples of distribution channels include direct sales
or key account sales.

¥ Organizational deÞnition of product responsibility
This case is characterized by the distribution department forming an organiza-
tional unit which, with regard to sales or proÞt responsibility, is composed of
marketable services.

There are further speciÞc organizational hierarchies within the individual appli-
cations. For instance, in purchasing, there are purchasing organizations and pur-
chasing groups. In distribution, there are sales organizations, distribution channels,
etc. These organizational layers enable users to work together within a single client
of the SAP system, while on the other hand being limited to their respective organi-
zational areas.
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Fig. 2.5 Organizational layers of an SAP system
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(Example: A purchaser from Chicago is not authorized to create orders for St. Louis
and, of course, cannot generate an annual balance sheet in Financial Accounting.)

As explained above, conÞguration capability is an extremely important feature
of business software. In the SAP system, this conÞgurability is known asCustomi-
zingor Implementation Guide.The latter is divided into the individual conÞguration
areas according to functional aspects. Using Customizing (which is really conÞgu-
ration and not changing the system coding), you can, for instance, very precisely
control which processes within the Business Suite can be performed and how the
individual process steps are composed.

Figure2.6 shows an example from the realm of customer orders (distribution):

1. DeÞne the available order types (sales document type), such as express order, direct
sales, standard order and their functional details (such as a credit limit check).

2. DeÞne which of your distribution organizations are allowed to use which order
types (for example, only direct sales orders for shop sales).

3. DeÞne which order items are to be permitted in which order types and what
parameters are included. For example, you could exclude a service option (such
as performance of maintenance) for direct sales.

Customizing an SAP system allows you to make extensive settings (in theSales
area alone, there are about 100 screens offering process settings), which you can use
in an optimal manner where necessary to simplify processes. However, you can
also deliberately keep the settings simple.

Fig. 2.6 Excerpt from Implementation guide with customizing settings for a customer order
(distribution) and details of an order type
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2.3.3 Application Components

SAP NetWeaver Process Integration(SAP NetWeaver PI) is responsible for data
exchange (interoperability) within a system environment as well as with external
business partners.

With the aid of this data exchange, you can go beyond individual applications,
proÞting from the functions of the integrated environment, yet still keep overall
operating costs low.

SAP NetWeaver PI provides the following major interoperability functions:

¥ A2A and B2B integration within and between application systems and
business partners
Business-to-business and application-to-application scenarios can be expanded
across all messaging technologies and product limits. This includes integration
with Microsoft BizTalk and IBM WebSphere servers. Using communication-
speciÞc adapters, SAP NetWeaver PI can be employed for EDI communication in
the various conventional formats (EDIFACT, ANSI, X.12, ODETTE, VDA, etc.).

¥ Interoperability of Web services
SAP NetWeaver PI provides for the interoperability of corporate applications
and Web services with external components, in order to enable service-oriented
solutions.

¥ Service-oriented architecture
The Enterprise Service Repository was introduced as an extension of interoper-
ability with Web services. It contains Web service interfaces to all SAP appli-
cations. These Web services are deÞned on a business semantics levelÑthat is,
they possess a granularity that corresponds to access in the realm of business
processing (e.g. creating a customer order).

¥ Business Process Management
SAP NetWeaver PI enables the deÞnition and control of complex business
processes that require repeated communication between business partners.

As an additional function, SAP NetWeaver PI offers the administration of
heterogeneous system environments (e.g. using the System Landscape Directory)
and the management of the coexistence of various portals, whereby two portals are
logically joined in order to combine content from an SAP NetWeaver portal and
non-SAP portal technology.

SAP NetWeaver Business Warehouse(SAP NetWeaver BW) is a company-wide
data warehouse that collects and stores data from a large variety of sources and
makes it available inInfoProviderfor the analysis of corporate performance data.

DeÞnition of Interoperability
Interoperability is the ability of two or more system components to exchange
and utilize information.

20 2 SAP Business Suite



Nowadays, the integration of various source systems in a single enterprise data
warehouse such as SAP NetWeaver BW poses one of the greatest challenges. Due
to the sometimes extremely heterogeneous system environments, not only do
various technical platforms need to be connected, but you also have to watch out
for any divergent semantics of master and transaction data, in which case, by the
way, it is wise to consolidate data in order to facilitate analysis. In addition, an
enterprise data warehouse should provide ßexible structures and layers, to enable
quick response to new company developments that often occur as a result of altera-
tions to business objectives, fusions and takeovers.

SAP NetWeaver BW covers these basic features and also offers a very high
degree of performance, including the option of memory-managed data storage (via
the Business Accelerator). Through integrated presentation tools (e.g. Business
Explorer, BEx) and the evaluation and display functions of SAP BusinessObjects,
SAP NetWeaver BW provides every user in an enterprise with an overview of
required performance data precisely tailored to his or her purposes.

Employing SAP NetWeaver Business Warehouse presents several advantages:

¥ Less complexity, improved ßexibility and very ßexible data modeling
¥ The integration of large, complex and heterogeneous system environments with

data integration across the entire enterprise
¥ Enables operational reporting with the aid of real-time data acquisition

SAP NetWeaver Master Data Management(SAP NetWeaver MDM) offers
central master data processing within a complex integrated network. For this pur-
pose, the software makes sure that important master data, such as business partner
data or product master data, are only entered into the system once and then con-
sistently distributed among all systems. This results in a high degree of data
quality, as the data is not corrupted by duplicates or incorrect spelling. With SAP
BusinessObjects tools, such as Data Services, Data Quality and Data Integrator, the
laborious process of master data comparison and completion is made considerably
easier. Typical master data errors that must be eliminated for an efÞcient and fault-
free process include, for example:

¥ Spelling mistakes:Gorge Miller instead ofGeorge Miller
¥ Missing data: Palo Alto without a ZIP code
¥ Incorrect format: telephone number without a hyphen,1234567 instead of

123-4567
¥ Incorrect codes: currency codeCANinstead ofCDN for Canadian dollars
¥ Duplication: double master data entries,G. SmithandGeorge Smith

SAP NetWeaver Portalprovides the user-based integration of all necessary
information for the respective user in a single work environment (see Fig.2.7).

It includes access to the business processes in the SAP environment necessary to
the user as well as evaluations from the Business Warehouse, Internet access to
business-related content, documents from OfÞce applications and applications from
third-party providers. Access to the various systems is ensured by a single sign-on
logic (SSO), in which logging into the portal once sufÞces, and all subsequent sign-
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ons are automatically authenticated via the portal. The roles deÞned in the portal
ultimately determine which authorizations a user has in the individual systems.

SAP NetWeaver Enterprise SearchÑformerly known as TREXÑis a cross-
system search with a uniform user interface. It offers a search infrastructure
necessary for universal searches and the respective data model, as well as central
administration and operation functions. Many of the logistics elements mentioned
in this book are already integrated into Enterprise Search, such as material, cus-
tomer, sales order, supplier, delivery and order, such that you can search for these
elements in a targeted manner using a free-text search.

2.4 Components of SAP Business Suite

SAP Business Suite is an arrangement of business applications based on SAP
NetWeaver, designed to offer a comprehensive solution for all of a companyÕs
standardized business processes. It emerged a few years ago from the SAP R/3
system, which was released in 1992. SAP Business Suite expanded the R/3 system,
having a monolithic architecture, with a series of self-contained products. Gener-
ally, complex business processes span several components of SAP Business Suite.
Figure2.8 presents an example for such a business process (make-to-order).

SAP ERP primarily consists of the components FI (Finance), CO (Controlling),
MM (Materials Management), SD (Sales and Distribution), LES (Logistics Execu-
tion System), LO (Logistics), PP (Production Planning) and HCM (Human Capital
Management). These components commonly form the core functionality utilized by
SAP users.
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Fig. 2.7 SAP NetWeaver portal
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SAP ERP Central Component (SAP ECC)
The central components of ERP (FI, CO, MM, SD, LES, LO, PP and HCM)
are also anchored in the SAP portfolio under the name SAP ERP Central
Component (SAP ECC).
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The core components within SAP ERP are complemented by further components
such as SAP Environment, Health and Safety Management (SAP EHS Management)
for the processing of dangerous goods.

SAP ERP has also been supplemented in the Business Suite with a number of
components especially for the realms of Supply Chain Management (SAP SCM),
Customer Relationship Management (SAP CRM) and Supplier Relationship
Management (SAP SRM). There are also other components for special purposes,
such as SAP BusinessObjects Governance, Risk and Compliance (GRC) solutions.

In Fig.2.9, you can see an overview of the primary components of SAP Business
Suite. Components that are explained in detail in this book are highlighted in gray.

2.4.1 Core Logistics Components in SAP ERP

As explained in the previous section, there are several components within SAP ERP
that are directly or indirectly linked to logistics processes. These components,
which are only brießy introduced here, are presented in more detail further on in
the two volumes of this book.

TheSales and Distribution components(SD) include all functions having to do
with the sale of goods or services in the broader sense (see also Chap. 6, ÒDistri-
bution LogisticsÓ). Among others, they include:

¥ Processing of offers and sales orders
¥ Availability check (determining the availability of goods for sale)
¥ Generation of a delivery schedule
¥ Credit and risk management in connection with the sales process (credit limit

check)
¥ Conditions and pricing (determining the sales price)
¥ Invoicing, including payment card processing
¥ Foreign trade and customs processing
¥ Supplementary functions such as document printing, reports and analyses

General Logistics(LO) contains basic functions used repeatedly in several areas.
These include:

¥ Batch handling, i.e. the processing of partial volumes, or batches, of a material,
which are kept in stock separately from other batches of the same material (for
example, a production lot)

¥ Handling unit management, i.e. the processing of transport containers
¥ Variant conÞguration, i.e. the description of complex products that can exist in

several variations (such as cars)

Theshipping component(Logistics Execution System, LES) primarily consists
of all functions having to do with warehouse storage, shipping processing and the
transport of goods (see also Chapter 6 and Volume II):
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¥ Goods receipt process for delivered goods
¥ Central and decentral warehouse management (Warehouse Management, WM)

with the optimization of procedures in the warehouse (Task and Resource
Management) and the management of yards (Yard Management)

¥ Shipping preparation, shipping document generation and the goods-issue
process for goods to be shipped out

¥ Transport preparation and processing, including freight charge calculation
¥ Delivery management for regular delivery routes from the distribution center

to various customers (Direct Store Delivery).

Materials Management(MM) focuses on products that must be managed,
procured or paid (see also Chap. 4 ÒProcurement LogisticsÓ):

¥ Purchasing functions such as the processing of orders and order purchase
requisitions

¥ Inventory management of materials, including materials evaluation for prepar-
ing the balance sheet and material price changes

¥ Invoice veriÞcation for received goods and service invoices
¥ Taking of inventory to determine and correct stock
¥ Material master data management

These four logistics componentsÑSD, LO, LES and MMÑare strongly inte-
grated within SAP ERP and thus enable effective logistics workßow.

2.4.2 Other Logistics Components in SAP ERP

In addition to the central logistics components mentioned above, we would
also like to present those components that have a somewhat more indirect connec-
tion to logistics. Further in this book, we will only discuss these components
in passing:

¥ Production Planning and Control(Production Planning, PP) includes rough
sales and production planning, actual production planning including capacity
and requirements planning, production orders, kanban processing, make-to-
stock production, make-to-order production and assembly processing. It also
covers production planning for process industries.

¥ Maintenance(Enterprise Asset Management, EAM) deals with technical facili-
ties and equipment (plant, machines, vehicles, etc.) that have to be maintained
on a regular basis. It supports planned as well as unplanned maintenance and
repair measures. Mobile scenarios with hand-held devices are also available.

¥ Quality Management(QM) includes functions for quality planning, testing and
control, in addition to auditing management, the generation and maintenance of
quality certiÞcates and the maintenance of test equipment. In the process, you
can manage inspection lots, record test results and errors, and perform sampling
management tasks.
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¥ Product Lifecycle Management(PLM) offers all functions necessary for product
planning, design and its engineering tasks, product data distribution, the pro-
cessing of product and recipe data and the respective audits.

¥ With theProject System(PS), you can generate and administer projects. This
component allows you to manage project ßow with its task structures and
scheduling, as well as project resources and costs.

¥ The components for the realm ofEnvironment, Health and Safety Management
(SAP EHS Management) provide a variety of functions within the context of
safety. Not only are product safety and hazardous materials management and
testing covered, but also waste management, job safety and industrial medicine.

¥ The components forCustomer Service(CS) enable you to establish a customer
interface with an interaction center for other ERP components (such as Sales and
Distribution, Service, and Maintenance) in order to facilitate the execution of
individual processes in cooperation with customer service representatives and
customers themselves.

¥ SAP for Retailhas a wide scope of retail-speciÞc functions including, for
instance, point of sale or direct store delivery. In many cases, the retail functions
are tailored to a very high turnover, since that is where a large number of
transactions in the sales and end-consumer area are carried out.

All of the components cited enable either an expansion of logistics processes into
neighboring application areas or a branch-speciÞc shaping of logistics processes.

2.4.3 SAP Supply Chain Management (SAP SCM)

SAP Supply Chain Management (SAP SCM) complements SAP ERP with impor-
tant components offering planning-based as well as execution-based functions for
logistics processes. The components mentioned only brießy here will be examined
in more detail in a subsequent chapter:

¥ SAP Extended Warehouse Management(SAP EWM) is the functionally very
extensive successor to the SAP ERP componentWarehouse Management
(WM). It can be employed as a stand-alone system for complete warehouse
management, including all contiguous processes (see also Volume II, Chapter 3,
ÒWarehouse Logistics and Inventory ManagementÓ).

¥ SAP Transportation Management(SAP TM) offers complete transportation
processing, from order acceptance, transportation planning and sub-contracting,
to invoicing customers and service providers. It can be operated as a stand-alone
system and was also conceived for use by logistics service providers (see also
Volume II, Chapter 2, ÒTransport LogisticsÓ).

¥ SAP Event Managementis a tool with which processes can be tracked in several
ways (such as transport tracking) and critical conditions in a process can be
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actively determined and reported to users. SAP Event Management can be
conÞgured and used for all status management and tracking tasks (see also
Volume II, Chapter 5, ÒControlling and ReportingÓ).

¥ SAP Auto-ID Infrastructure(SAP AII) integrates RFID technology into business
processes. It allows users to establish a bridge between RFID readers and
business processes in the application (see also Volume II, Chapter 5).

Another important component isSAP Advanced Planning & Optimization(SAP
APO). It offers a series of functional areas that focus on long- or medium-term
as well as operative planning in an enterprise:

¥ Supply Chain Monitoringserves to monitor the logistics chain.
¥ Supply Chain Collaborationenables collaboration with suppliers and customers.
¥ Demand Planning(DP) allows medium-term planning of requirements based on

a prognosis for demand of your companyÕs products on the market.
¥ Supply Network Planning(SNP) integrates the areas of Procurement, Produc-

tion, Distribution and Transport. It thus enables tactical planning decisions and
those pertaining to procurement sources based on a global model.

¥ Global Availability Check (Available-to-Promise)(Global Available-to-Promise,
gATP) allows product-availability checks on a global basis. It also supports
product substitutions and place-of-delivery substitutions (see also Volume II,
Chapter 2).

¥ Transportation Planning(Transportation Planning and Vehicle Scheduling,
TP/VS) enables optimal intermodal planning for incoming and outgoing deli-
veries. The actual transportation processing, however, takes place in ERP (see
also Volume II, Chapter 2).

The optimization and planning functions of SAP APO can contribute greatly to
improving efÞciency, especially in larger companies with divided logistics.

2.4.4 SAP Customer Relationship Management (SAP CRM)

SAP Customer Relationship Management(SAP CRM) is a comprehensive solution
to the management of your customer relationships. It supports all customer-oriented
business divisions, from marketing to sales to service, and even customer interac-
tion channels, such as the Interaction Center, the Internet and mobile clients.

2.4.5 SAP Supplier Relationship Management (SAP SRM)

SAP Supplier Relationship Management(SAP SRM) is a solution that enables the
strategic planning and central control of relationships between a company and its
suppliers. It allows very close connections between suppliers and the purchasing
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process of a Þrm, with the goal of making the procurement processes simpler and
more effective. SAP SRM supports processes such as ordering, source determi-
nation, the generation of invoices and credit memos, supplier qualiÞcation and
Supplier Self-Services.

2.4.6 SAP BusinessObjects Global Trade Services

SAP BusinessObjects Global Trade Servicesis a subcomponent ofSAP
BusinessObjects Governance, Risk and Compliance (GRC) Solutions. With SAP
BusinessObjects Global Trade Services, you can automate international trade
processes and manage business partners and documents while making sure that
your company is in observance of continually changing international laws. You
will Þnd details on this component in Volume II, Chapter 4, ÒTrade FormalitiesÑ
Governance, Risk, ComplianceÓ.

2.4.7 Other Non-logistics Components of SAP ERP

The following components are also part of SAP ERP and, for the sake of complete-
ness, will only be brießy mentioned below:

¥ Financing and Invoicing(FI) includes G/L accounting, accounts payable,
accounts receivable, bank accounting and assets accounting.

¥ Cost Accounting(Controlling, CO) provides components for general cost
accounting, product cost accounting, and proÞtability and market segment
analysis, among other topics.

¥ Business Planning and Control(Strategic Enterprise Management, SEM)
supports such functions as business consolidation, business planning and simu-
lation and proÞt center accounting.

¥ Human Resources Management(Human Capital Management, HCM) enables
you to execute processes in the realms of human resources management, labor
time management, payroll accounting, event management, personnel develop-
ment and cost planning.

In many cases, these components serve as the Þnancial backbone of the logistics
process. For instance, FI and CO are frequently the Þrst components implemented
in an enterprise when the utilization of SAP logistics solutions is planned.
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2.5 Summary

SAP Business Suite offers your enterprise a comprehensive and useful collection of
business process components for the management of almost all business processes.
SAP NetWeaver provides a favorable basis upon which to gain high ßexibility with
regard to hardware, databases, integration and user interaction.

The next chapter will introduce the organizational and master data that are
employed in SAP logistics applications. From a technical standpoint, they form
the data foundation of all logistics processes.
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Chapter 3
Organizational Structures and Master Data

In the previous chapter, you received an overview of the various systems and
components of SAP Business Suite. Before we take a closer look at the individual
logistics areas, this chapter will be dedicated to explaining the organizational
structures and master data in an SAP system and making you familiar with the
most important terminology.

We will discuss special characteristics with regard to logistics subareas, the use
of master data and organizational structures in the various processes, and the
necessity of certain settings and parameters.

3.1 Organizational Structures

The individual elements of an organizational structure are used to map an enterprise
in an SAP system. These organizational structures determine the operational
framework in which all sequences and functions of logistics and Þnancial processes
occur. They also reßect the legal and organizational structure of a company
and form the basis for data organization in SAP Business Suite by enabling a
variety of perspectives with regard to the master data, depending on the functional
business area.

Multiple Perspectives of the Master Data
From the perspective of procurement, for instance, relevant data includes
information such as order quantity and delivery tolerances pertaining to
purchasing. For distribution processes, signiÞcant information would focus
on sales-speciÞc data of the material master; this primarily includes the sales
tax code and certain material master parameters that inßuence pricing.

J. Kappauf et al.,Logistic Core Operations with SAP,
DOI 10.1007/978-3-642-18204-4_3,# Springer-Verlag Berlin Heidelberg 2011
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Organizational unitsin SAP systems allow the mapping of the structure of a
corporate organization. An organizational unit can represent an organizational or
legal situation in an enterprise.

The following provides an overview of the most important organizational
structures, their signiÞcance for the structuring of an enterprise, and their use in
the various components of SAP Business Suite.

3.1.1 Client

The uppermost organizational level in all components of SAP Business Suite is the
client. Within the SAP systems, the client represents a self-contained unit with
regard to commercial law, organization and data, and at the top level, effects a strict
separation of the master data. For this reason, users logging on to an SAP system
must not only enter their user ID and password, but also must always indicate the
client in which they wish to work.

The client thus divides the company into the following areas:

¥ Application data (master and transaction data)
¥ Client-based system settings and organizational structures
¥ User management

In practical terms, a client can correspond to a Þrm.
The other organizational structures are either directly or indirectly allocated to

the client as the top organizational level. In SAP ERP, there is direct allocation,
such as to a company code. In turn, several plants can be allocated to that company
code, and several storage locations to each plant.

3.1.2 Company Code

Company codesare directly allocated to a speciÞc client and form the second
organizational level. Their primary purpose is to record all accounting-related
events as the smallest organizational unit of external accounting. Company codes
represent a self-contained accounting unit and are the basis for the generation of
legal documentation such as annual balance sheets and proÞt and loss accounts.

A company code, as an autonomous accounting unit, is used in practical
situations to map individual companies or self-contained accounting divisions
within a client.
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3.1.3 Plants and Storage Locations

Plantsand their allocatedstorage locationsrepresent those locations of a company
in which materials are physically located. Plants are directly allocated to a client
and to exactly one company code. Because they are assigned to a single company
codeÑi.e. a self-contained accounting unitÑinventory management and material
valuation are always done on the plant level.

In business situations, plants generally correspond to a producing location or
logical aggregation of spatially close locations in which material stock is present
(see Fig.3.1).

A plant can fulÞll various functions in SAP ERP. As a so-calledmaintenance
plant, it fulÞlls the task of logistically summarizing the spatial division of all
maintenance objects in a certain area. In this regard, a plant can be divided into
several locations and operational divisions. The division into locations takes into
account spatial criteria, the operational divisions and responsibility for operational
maintenance.

From a logistics standpoint, a plant can correspond to a procurement, storage,
production or distribution location and can prepare and/or produce goods or
services for sale or distribution:

¥ From the perspective of procurement and warehouse logistics, the plant is
primarily that location in which material stock is present.

¥ From the production perspective, a plant represents a production location.
¥ Distribution logistics deÞnes a plant as a distribution center, that is, the site from

which materials are delivered and services performed.

A plant serving as a location for materials management can be logically divided
into several storage locations. Storage locations enable a differentiated perspective,
especially from a materials planning standpoint, offering a differentiation between
the individual stock items within a plant. Generally, a plant can be divided into
several storage locations. The individual storage locations may correspond to
individual warehouses or areas in which stock is stored.
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Production
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SparesSpares Wareh. 2

America Ltd. Canada Ltd.

Client

Distribution Center Texas

Plant

Storage Location

Warehouse North Warehouse South

Smith Corporation

Company Code

Warehouse

Fig. 3.1 Relationship between client, company code, plant, storage location and warehouse
number
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Plant/Storage Location Stock Overview
Figure 3.2 shows the stock situation of Material No. 100Ð110. Plant 1000,
divided into three storage locations, has a total stock resulting from the
cumulative stock of the various storage locations.

Plants and storage locations are organizational structures of SAP ERP and can
be replicated in SAP SCM with the aid of theAPO Core Interface(CIF). When
the plants and storage locations are replicated, the SCM system automatically
generates so-calledlocations. In SAP SCM, a location refers to a logical or physical
location in which the quantitative management of products and resources can
take place. In SAP SCM plant replication, the basic settings of the plant
are copied, and a location of the typeproduction plantis generated in SAP SCM
(see Fig.3.3).

You will Þnd a more detailed description of the master and organizational data
replication between SAP ERP and SAP SCM in Sect.3.3.1.

Fig. 3.2 Stock overview of plant and storage location stock

34 3 Organizational Structures and Master Data



3.1.4 Warehouse Number

A warehouse numberis based on subordinate organizational units, such as ware-
house type and storage areas, with which the spatial circumstances of a warehouse
are depicted. The warehouse number thus represents a technical and organizational
unit of a complex warehouse system. All storage-speciÞc material master data, such
as information on palletization and put-away into and removal from storage, is
stored on the warehouse number level.

Warehouse numbers are allocated to a speciÞc plant/storage location combina-
tion, and it is possible to allocate a variety of plant/storage location combinations to
a single warehouse number. Simultaneous allocation to several warehouse numbers
is not possible (see Fig.3.1). The assignment of a warehouse number to a plant/
storage location combination represents a link between inventory management
and warehouse management, which will be explained in more detail in Volume II,

Fig. 3.3 Plant location in SAP SCM
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Chapter 3, ÒWarehouse Logistics and Inventory ManagementÓ. This allocation
enables the subsequent use of the warehouse management functions, but a storage
location does not necessarily need a warehouse number if no warehouse manage-
ment is to be employed. Certain stock, such as packaging or consumable material,
may not need bin location management and can be taken directly from a storage
location.

Information on Warehouse Management
Warehouse management, including its integration and warehouse functions
and processes, is explained in Volume II, Chapter 3, ÒWarehouse Logistics
and Inventory ManagementÓ.

3.1.5 Sales Area

A sales areadetermines the distribution channel through which a sales organization
can sell products of a speciÞc division. The sales area is thus a logical organiza-
tional unit that divides an enterprise according to the requirements of sales and
distribution, and constitutes a certain combination of the following organizational
units:

¥ Sales organization
¥ Distribution channel
¥ Division

Within the framework of distribution logistics, thesales organizationis respon-
sible for the sale and distribution of materials and services. It typically represents a
selling unit in the legal sense.

In SAP ERP, the sales organization is an important feature for controlling all
sales-related business activity and is obligatory in all sales documents. Using it
makes it possible to regionally divide a market and its sales-related activity not only
according to legal aspects but also certain criteria.

Distribution channelsrepresent the various distribution routes via which mar-
ketable materials reach customers. They can be employed to control business
activities within a sales organization based on varying prices, minimum order
amounts and suppliers. A single distribution channel can be allocated to several
sales organizations. A typical example for the use of distribution channels is the
differentiation of wholesale, retail and direct sales. Depending on the distribution
channel, this differentiation allows various prices to be determined for customers
belonging to a particular sales area.

The division represents an organizational unit that can be used to control
logistics activity for marketable materials according to operational responsibility
or proÞt responsibility.
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The sales organization is allocated to exactly one company code in which the
sales processes are recorded for accounting reasons. The sales organization can be
divided into various distribution channels, and several divisions can be allocated to
each distribution channel. A number of plants can be assigned to a single distribu-
tion chain and at the same time belong to various company codes. If the sales
organization and the plant are allocated to different company codes, an internal
adjustment can be performed to facilitate the accounting of the plantÕs business
transactions. This procedure is calledcross-company sales.

For each sales organization, the plants authorized to sell are determined based on
the distribution channel, such that a sales organization can sell goods from more than
one plant. At the same time, a plant can be allocated to various sales organizations.
All of these sales organizations can sell goods from that plant. Figure3.4shows the
cardinality of the various organizational structures in SAP ERP.

In order to subdivide a sales area into geographical responsibilities and establish
regional contact to the markets,sales ofÞcescan be created and allocated to one or
more sales areas. Here, the sales ofÞce represents either a contact person or
organizational unit, such as a branch store that customers can visit.Sales groups
are a further subdivision of a distribution chain and are directly allocated to a sales
ofÞce. They represent a group of employees and contact persons in the respective
sales ofÞces.
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Fig. 3.4 Cardinality of the organizational structures in SAP ERP (1:m¼ one to many, m:n¼
many to many)
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3.1.6 Shipping Point

Theshipping pointis an organizational unit of distribution logistics, and represents
a place or group of people responsible for shipping activity. The responsibility, and
thus the processing loading point, can be based on the following criteria:

¥ Delivering plant
¥ Dispatch type (rail, truck, airplane, etc.)
¥ Necessary loading equipment (forklift, elevating truck, etc.)

Actual shipment is processed by a single shipping point. The shipping point is
allocated to one or more plants and, in turn, can be subdivided into so-called
loading points. The loading points can correspond to such things as individual
ramps via which loading onto a truck takes place.

3.1.7 Purchasing Organization and Purchasing Group

The purchasing organizationis an organizational unit used to organize an enter-
prise according to purchasing demands. The actual procurement of materials and
services always takes place in relation to a purchasing organization. For this reason,
conditions worked out with suppliers as well as purchasing-speciÞc master data are
maintained here.

The allocation of a purchasing organization to a company code is generally
optional. If allocation is chosen, a purchasing organization can only be assignedone
company code. Procurement within the framework of procurement logistics can
thus be done on a companywide basis, meaning that a purchasing organization can
supply all company codes of a corporation or speciÞc company codes.

Allocation of a plant to a purchasing organization is also optional. If this is done,
a plant can be allocated to more than one purchasing organization. It is also possible
to assign astandard purchasing organizationto a plant. If several purchasing
organizations are assigned to a single plant, the standard purchasing organization
controls source determination for consignment and stock transfer orders.

In order to minimize maintenance efforts, especially in the realm of contract
management and with regard to generating condition records for pricing, arefer-
ence purchasing organizationcan be allocated to a purchasing organization. The
purchasing conditions of a reference purchasing organization and its contracts can
then also be utilized by other purchasing organizations. Thus, the following enter-
prise scenarios can be conÞgured:

¥ A single purchasing organization procures for one plant.
¥ A single purchasing organization procures for several plants.
¥ Several purchasing organizations procure for one plant.
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A purchasing groupis a purchaser or group of purchasers. Purchasing groups
generally tend to the acquisition of certain materials or services or, depending on
purchasing area, serve as contacts for external and internal suppliers. Their duties in
this regard include operative planning and order processing as well as the mainte-
nance of purchasing-speciÞc master data, especially pertaining to purchasing
conditions. In contrast to purchasing organizations, purchasing groups neither
control the procurement procedure nor are on the data management level. Instead,
they serve as selection criteria and a level for evaluation in the information system
as well as for the assignment of authorizations. Allocation of purchasing groups is
thus done directly via the procurement manager or purchasing agent who is directly
assigned to a purchasing group.

3.2 Master Data

Transaction data is variable, generally time-limited and used by certain
applications. It is mainly created in an SAP system based on business transactions
and processed as so-calleddocumentsin its business context. Examples for
documents and thus for master data include purchase orders, contracts and sales
orders.

Master data, on the other hand, refers to data records that remain unchanged
over an extended period of time and are stored in the database for lengthy periods.
Master data includes customer master data records, material master data, and
conditions in procurement and sales and distribution.

In order to prevent redundant data maintenance, master data is used within the
SAP system in a cross-application manner and, if required, exchanged between the
systems of SAP Business Suite. The advantage of this integration is that the time
needed to process business transactions is reduced considerably, because the
master data is automatically integrated into the processes and need not be updated
redundantly.

Master data is utilized by all corporate departments. The delineation of these
departments and thus the maintenance of their respective master data are done
analogously to the organizational structures and corporate responsibilities. The
following master data types are especially signiÞcant to logistics:

¥ Business partners such as customers and vendors
¥ Material masters
¥ Prices and conditions

In this section, we will therefore present a thorough overview of the most
important, central master data in an SAP system, its signiÞcance for logistical
processes and, if applicable, its integration and distribution. The subsequent chapters
will highlight the special features of this and other master data in the various
logistical processes.
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3.2.1 Business Partners

Business partnersare all legal entities or individuals with whom a company
maintains business contacts. In this regard, we can basically differentiate between
customers and vendors. From an accounting point of view, all customers with
whom a company is in contact aredebitors. Suppliers, or vendors, by whom
deliveries or services are provided, are calledcreditors. A business partner can be
a debitor and a creditor at the same time.

Customersare generally business partners to whom goods and services are sold
within the framework of distribution logistics. Depending on its relevance to
distribution or accounting, customer master data is maintained in various views
(more information on views is available in Chap. 6, ÒDistribution LogisticsÓ). In an
ERP system, the view corresponds to the organizational divisions of a company and
thus the level and functional area in which master data is utilized.

Basically, there are three levels, or views, involved in the maintenance of a
customer master record:

¥ General data
¥ Sales area data
¥ Company code data

General data is valid for all organizational units and is thus independent of the
accounting or sales-speciÞc structure of a company. In addition to names, addresses
and contact information, general data also includes control data, export data, market-
ing information and information regarding payment procedures. Control data refers to
master data pertaining to account control, customer location-speciÞc transport zones
and further information, such as tax code numbers or tax jurisdictions. Payment trans-
action data primarily includes customer bank account data. As a rule, the general data
is entered by the department that also creates the master record for a business partner.

Sales area data includes all sales-related information for a speciÞc customer.
Maintenance of the sales area data, a certain combination of sales organization,
distribution channel and division, is a prerequisite to the collection of sales activity
data for a customer. The sales data thus includes data regarding pricing, invoicing and
terms of delivery and payment, as well as delivery priorities and shipping conditions
(for sales area data of a debitor, please see Chap. 6, ÒDistribution LogisticsÓ).

Similar to the sales area data, the company code data only applies to one speciÞc
company code for which data pertaining to a particular customer is maintained.
Company code data is accounting data, and enables a debitor-based view of the
customer. For this reason, such data contains accounting and company-code-speciÞc
information regarding the account management of the debitor, payment transactions
and settings for the dunning procedure and correspondence.

When a customer is maintained in the system, a speciÞc number is issued for the
debitor. The type of number issued, whether it is an external number issued by an
administrator or an internal number via the system, depends on theaccount groupof
the customer. The customer number also functions as the subledger number for
Þnancial accounting. The sum of receivables per customer is entered and updated for
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subledger accounting. Because these Þgures are accounting receivables of the com-
pany particularly stemming from sales activity, areconciliation accountmust also be
maintained. The reconciliation account is a company-code-speciÞc master Þle in the
customer master record and corresponds to a G/L account in general ledger account-
ing. In G/L accounting, it represents the receivables of a company toward customers.

Due to direct communication with the customer via the various communication
channels, such as call centers, Internet portals and e-commerce, an SAP Customer
Relationship Management System (SAP CRM) will generally be the leading system
for the maintenance and generation of business partners. Business partner data is
seamlessly exchanged with SAP ERP, where it corresponds to a customer master
record. Data exchange (also: replication) takes place via theCRM Middleware,
which is explained in Sect.3.3.2.

In addition to general data, the customer record in SAP CRM contains informa-
tion from the marketing and service views. Such information includes marketing
attributes, business partner relationships and a complete history of all activity (such
as a transaction and interaction history) that has taken place regarding a customer.

The data of a business partner in SAP CRM is maintained in accordance with the
business partner functionto which a business partner is allocated. These roles
correspond to the business transactions in which a particular business partner can be
involved, and serve to classify a business partner in operational terms and maintain
that partnerÕs master data in a role-speciÞc manner. For example, less master data
must be maintained for the role of ÒProspectÓ than for the role of ÒCustomerÓ. In
this context, a business partner can take on more than one role. Figure3.5shows a
customer master record in SAP CRM.

Fig. 3.5 Customer master record in SAP CRM
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A customer hierarchy enables the ßexible mapping of a certain customer struc-
ture. This structure often corresponds to the organizational structure of a customer
or reßects a customerÕs process organization with regard to sales or purchasing
activities. Such customer organizational structures are either mapped in SAP CRM
as theaccount hierarchyor a so-calledbuying centerand maintained in SAP ERP
as the customer hierarchy. The customer hierarchy is employed during the
processing of orders or invoices for partner determination and the generation of
statistics.

A vendor is a business partner who sells goods and services to a plant or
customer. For the maintenance of a vendor record, there are three levels, or views:

¥ General data
¥ Company code data
¥ Purchasing organization data

Due to the central importance of the vendor for procurement and source deter-
mination and of the vendorÕs control function with regard to purchasing, we will
have a detailed look at the vendor master record in Chap. 4, ÒProcurement
LogisticsÓ.

Figure3.6shows the integration of business partners. The leading system for the
generation and maintenance of business partner data is usually SAP CRM. In it, the
business partners are maintained with their roles, which are transferred via CRM
Middleware to SAP ERP. CRM-speciÞc data, which is exclusively used and
maintained in SAP CRM, is excluded from this transfer and is not replicated.
SAP ERP can generate either a customer or vendor master record from the general
data, in accordance with the allocated business partner function. This master data is
supplemented by purchasing or sales-speciÞc data, and can be transferred to an
SCM system via the APO Core Interface (CIF). The transfer of this master data
causes a location and, optionally, a business partner, to be maintained in SAP SCM.
The kind of locationÑthat is, whether or not it is a customer or vendor locationÑis
determined by the location type (see also the location types in Fig.3.3).

Section3.3, explains the function of CIF and CRM Middleware.

3.2.2 Material Master

Products and services are centralized in SAP systems under the termmaterial. The
material master, the entirety of all material master records stored in an SAP system,
contains all required information regarding the materials that a Þrm produces,
procures, stores or sells. This information includes all parameters necessary for
the management of the respective material and its stock and thus its use in
procurement, production, distribution and warehouse logistics.

The material master is the central source in an SAP system for obtaining
material-speciÞc information. The integration of all data in a single material master
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record eliminates the problem of having to keep redundant data, since all informa-
tion regarding the processes of purchasing, distribution, production and
warehousing, as well as data on all operative functions and corporate areas, can
be used communally. For example, in distribution logistics, the material master
forms the basis for the distribution process, and can be accessed by those processing
inquiries, quotations and orders to obtain relevant data. The same is true for all
other functional areas of a company.

With regard to logistics and thus the context of this book, the material master is
especially utilized by the following functional areas:

¥ by procurement logisticsfor the procurement and ordering procedure and
invoice veriÞcation

¥ by warehouse logisticsand inventory managementfor goods movement and
physical inventory management

¥ byproduction logisticsfor material requirements and procurement planning
¥ bydistribution logisticsfor activities related to sales and distribution

The hierarchical structure of the material master in SAP ERP mirrors the
organizational structure of a company. According to this grouping, certain material
data is valid for all organizational levels, while other data only pertains to a
particular organizational structure. This material master structure eliminates redun-
dant storage of material data, especially in cases where the same material is used in
more than one plant, sold by more than one sales division or stored in more than one
warehouse location.

The uppermost level thus contains general data, orbasic data, as it is called. This
level consists of client-speciÞc information that applies to every plant and ware-
house within a corporation. Such information includes basic quantity units, weights
and dimensions, as well as warehouse conditions and information on such
stipulations as whether or not a material is classiÞed as explosive or toxic.

The next level is theplant level, containing plant- or division-speciÞc informa-
tion, such as how procurement is to be performed, which maximum and minimum
order quantities inßuence procurement, or the reorder level for a particular plant.
Analogous to the plant level, distribution information in a material master is also
dependent on the organizational structures of the Distribution department and can
be maintained individually for every sales organization and distribution channel.
The warehouse location and warehouse number-dependent level contains data that
speciÞcally applies to a single warehouse location or a certain warehouse.

Data in a material master is divided into individual areas, depending on its
respective department, calledviews(see Fig.3.7). Each view contains the necessary
data for that particular department. To select a certain view, you usually must enter
the corresponding organizational structure.

For instance, the distribution view, which contains information on sales
order processing and pricing, requires the entry of the sales organization and
distribution channel. The procurement view contains data entered by the Procure-
ment department regarding a speciÞc material. On the other hand, data for material
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requirements planning and forecasting of material requirement are found in the
planning and forecast views (see also Chap. 4, ÒProcurement LogisticsÓ).

In addition to logistical information, the material record contains evaluation and
calculation-speciÞc data that is maintained by the respective department in the
controlling and accounting views.

The views of a material record, the maintainable Þelds, the order in which data
screens appear and thus the operational use of the materials is determined by the
material typeto which a material record belongs.

A material type has an important control function and primarily determines the
criteria governing how material accounting and inventory management are to be
performed by determining which accounts are to be used to book material move-
ment. In addition, allocation to a material type determines the number range and
type of number assigned, either internal or external. Furthermore, it determines
and controls the quantity and value update, as well as the procurement type of a
materialÑthat is, whether it is manufactured in-house or externally, or whether or
not both types of procurement are possible.

Material types can be created individually and set according to operational
requirements. In SAP ERP Standard, the following material types, among others,
are available: trade goods, non-stock material and services.

Fig. 3.7 Views of the material master
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¥ Trade goods
Trade goodsare movable goods that are bought by a company, stored and
usually resold. The material record of these materials receives the necessary
data for this procedure in the procurement and distribution views.

¥ Non-stock materials
Non-stock materialsare materials that can be physically stored but not counted
as stock. Examples of non-stock materials include items such as nails or screws.
The procurement and account assignment of consumable materials is described
in more detail in Chap. 4, ÒProcurement LogisticsÓ.

Fig. 3.8 Product master in SAP CRM

46 3 Organizational Structures and Master Data



¥ Services
Servicesand otherintangible goodsare depicted as material in an SAP system.
These materials differ from other materials particularly due to the fact that pro-
curement and consumption occur simultaneously. For this reason, services are
neither storable nor transportable. Because services cannot be stored, a material
master record of this material type does not contain warehouse or stock data.

Material master records are utilized in all systems of SAP Business Suite. The
integration of the material masters is done via their distribution. Generally, SAP
ERP, with its logistical core processes, represents the leading system for the
maintenance of material master records. Material masters are distributed to the
connected SAP systems depending on operational needs and the system environ-
ment implemented.

The material master in a CRM or SRM system is called theproduct master.
Product information is used in SAP CRM for marketing, sales and service pro-
cesses, while SAP SRM focuses on procurement processes. The maintenance and

Fig. 3.9 Product master in SAP SCM
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generation of products are done either directly in the systems cited or through a
seamless distribution of the SAP ERP material master via CRM Middleware.
Figure3.8 shows a product master in SAP CRM.

In addition to general data and cross-system product master data, the CRM
product master contains data that is used exclusively in SAP CRM. Such data
includes, for instance, information on competitorsÕ products or product-speciÞc
attachments such as images or operating instructions.

The product master in SAP SCM is usually transferred to the SCM system from
ERP via the APO Core Interface (see also Fig.3.13). As a piece of master data of
the so-called SCM base, a product has access to all SAP applications of the SCM
system. These primarily include SAP Advanced Planning and Optimization (SAP
APO) and SAP Extended Warehouse Management (SAP EWM).

Similar to the general and plant-related material master records in SAP
ERP, the SCM product master can be divided into global and location-related
data. Global data in this case, analogous to the general material master data, is
valid for all locations. Location-speciÞc data includes settings regarding procure-
ment, lot size and availability checks for a particular customer or plant location.
Figure3.9shows, for instance, the location-speciÞc data of a product master in SAP
SCM.

Fig. 3.10 Serial number history
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Serial Number History
Figure3.10shows the serial number history of material R-1001 with serial
number 10004. This material, a personal computer, was acquired on February 1,
1999, and delivered to and installed for a customer on February 2, 1999.
The data pertaining to the customer for whom the computer was installed, the
location and individual status of the technical object are stored in an equipment
master record. Equipment master records belong to the technical objects, which
are not explained in further detail in this book.

In accordance with the settings in the serial number proÞle, a serial
number was automatically issuedby the system on February 1, 1999,
along with the procurement of the material requiring a serial number.
Delivery to the customer was then done with reference to the existing serial
number, whereby serial numbers were to be recorded for every material
item requiring one.

A serial numberidentiÞes serialized material and enables individual differentia-
tion of materials with regard to their movement history. From a maintenance and
service standpoint, serial numbers are issued especially for technical objects, or
equipment,and allow seamless tracking with the aid of the serial number history.
The serial number requirement of a material, that is, the characteristic that the serial
number must be indicated in addition to the material number in all logistical
processes, depends on settings in the serial number proÞle.

The serial number proÞleis assigned in the plant view of the material master.
This proÞle controls whether serialization can or must occur for a certain material
and operative procedure, and whether it can be done automatically or not. Further-
more, this system setting deÞnes whether a new serial number is to be issued to a
particular procedure or whether an existing number should be used.

3.2.3 Batches

Batch management enables the logistical management of materials based on a
homogeneous subset.Batchesrepresent product quantities that can be concen-
trated in a homogeneous subset based on certain attributes, orspeciÞcations. Such
a homogeneous subset, the batch, is primarily formed on the basis of legal
requirements and allows seamless tracking and a differentiated inventory man-
agement with regard to quantity and value. The batch is especially useful in
enabling a differentiated procedure in the realms of sales and external procure-
ment, based on one particular product speciÞcation and attribute. In the area of
production, it facilitates practicability decisions and serves as a monitoring aid for
internal planning.
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Batch-Managed Materials
Batch-managed materials include, for instance, drugs, foods and generally all
products for which separate handling is required due to the production
process, ßuctuations in quality or for reasons related to shelf life.

Batches can be used in all logistical processes and are always clearly assigned to
one material. Thebatch management requirement, meaning whether or not a
material is to be managed in batches, depends on the settings in the material master.
The batch itself is identiÞed by a batch number, which is either issued on the plant,
material or client level. Thesebatch levelsenable distinct identiÞcation and number
assignment for all materials of a speciÞc plant (plant level), for several plants on the
material level and within a single client level. The batch number is explicitly
deÞned for the selected batch level.

The batch speciÞcationindicates the technical, physical or chemical
characteristics of a certain batch. Batch speciÞcations, which are the attributes
and characteristics of a batch, can be freely deÞned. They are based on aClassiÞ-
cation, a cross-application core component of every SAP system.

Fig. 3.11 Batch information cockpit
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Batch Information Cockpit with Batch ClassiÞcation
Figure3.11 shows the Batch Information Cockpit, the central work area in
SAP ERP for the selection and maintenance of batches. This example shows
the batch-managed material CH-1320, for which a batch exists. Batch 1 has
been classiÞed, and speciÞes the material as a labeled, blue paint color
approved for sale in Europe. In addition to the batch speciÞcation, the basic
data also includes the date of manufacture and shelf life, as well as batch
conditions and trade data.

Batch determinationallows you to Þnd a certain batch with very precise
speciÞcations within a logistical chain. Automatic batch determination, which can
be expanded to include your own search strategies, Þnds batches suitable for a
certain business transaction. Actual determination is done using a batch search
procedure stored in the system, equipped with certain search strategies. These
search strategiestake into account speciÞc selection criteria and enable a targeted
search, for example according to remaining shelf life, delivery date or batch
speciÞcations. The system checks the availability of the batches and generates a
quantity recommendation. In the distribution realm, batch determination is done
with a batch availability and applicability test for the batch found by the system
based on speciÞcations indicated by the customer.

The Batch Information Cockpitis the central work area in SAP ERP for the
selection and maintenance of batches, and offers comprehensive analysis and
control options (see Fig.3.11). In addition to the selection of batches related to a
certain attribute, for instance to determine batches whose shelf life is almost
expired, the batches found can also be selected and placed into a work list.

In addition, the cockpit offers a batch where-used list and a batch-speciÞc
availability overview, as well as an inventory overview with batch attributes.

3.2.4 Prices and Conditions

Prices and conditions are stored in the so-calledcondition records. All prices,
discounts, additional charges, freight charges and taxes that accumulate in daily
business can be stored in the system as a condition record and thus be available
to the respective processes as a price element. During document processing, the
conditions are automatically assumed for the various logistical processes, in pro-
curement, distribution and transport processing.

Maintaining condition records (see Fig.3.12) is done with relation to a certain
condition type. The condition type reßects a certain aspect of the operative price
determination activity and determines the basic use of a condition. Every type
of price, discount or additional fee that can occur in the individual business
transactions is represented by its own condition type.
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Condition Maintenance in Sales and Distribution
Figure 3.12 shows the maintenance of a condition record in Sales and
Distribution. Condition type PR00 contains the sales prices of material
P-109. The sales price of this material is based on the sales organization
and distribution channel for which the condition record was generated. The
actual condition rate depends on a scale stored in the system.

In addition to the type of condition, the condition type also controls whether it
is to be categorized as a percentage, quantity-dependent or sum-dependent
discount or addition. The actual condition value within a condition record can
still be based on a certain scale. In order to ensure that a price agreement can be
limited to a speciÞed period, condition records are maintained for a certain
period of validity.

Price determination, and thus the determination of condition values for the indivi-
dual condition records, is done directly in the various documents based on a so-called
pricing procedure. The pricing procedure is determined for a certain document type
and customer, and contains all conditions necessary for a speciÞc business transac-
tion. Such conditions can include pricing, taxes, additional fees and rebates.

For automatic price determination, the system takes the corresponding data from
the condition records and uses it to determine the amounts for the respective price
elements as well as the Þnal amounts to be paid or collected. Determination of the
condition records is done according to the so-calledcondition technique. For this
purpose, the document is assigned to a condition schema that contains all conditions
possible for a certain business transaction. Via an access sequence, each condition
controls with which criteria and in which condition tables the condition records are

Fig. 3.12 Condition maintenance in sales and distribution
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to be sought. For each condition of that schema, the system then automatically
searches for valid condition records based on a certain combination of attributes,
and establishes the condition value.

Information on Price Determination
We will discuss the topic of price determination for orders and customer
orders in Chap. 4, ÒProcurement LogisticsÓ, and in Chap. 6, ÒDistribution
LogisticsÓ.

3.3 Integration and Distribution

In order to guarantee seamless integration of varying SAP systems and the business
transactions processed with them, certain master and transaction data are
distributed among the systems. The integration and distribution of master and
transaction data can synchronize objects within SAP Business Suite that are similar
with regard to business aspects but different technically. These synchronized
objects can be organizational structures and master and transaction data themselves.

The technical integration and exchange of this data is done from an ERP
standpoint primarily via CRM Middleware and APO Core Interface (CIF).
Figure3.13shows the system integration between an ERP and a CRM system as
well as an SCM system.

3.3.1 APO Core Interface

The APO Core Interface(CIF) is a real-time interface for the integration of SAP
ERP with SAP SCM. The CIF enables the provision of initial data as well as the
supply of SCM-based systems with data alterations.
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Fig. 3.13 Overview of the integration of SAP ERP, SAP CRM and SAP SCM
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The system connection between the twosystems is achieved via a so-called
RFC connection (Remote Function Call). The special feature of this type of communi-
cation between the systems lies in the asynchronous processing of the data transfer. This
means that the data from the sending (ERP) system is Þrst buffered and then transferred,
or that it is transferred and subsequently buffered by the receiving (SCM) system,
then processed.

Outbound and inbound processing is performed in sequence in an outbound or
inbound queue. In the event of an error, caused for instance by a failed network
connection, this queue saves all transfers and enables seamless continued

Fig. 3.14 Integration model for the communication of SAP ERP with SAP SCM
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processing after the error has been located and eliminated. Thequeueis a type of
waiting line that enables real-time exchange and processing of information, making
possible, for example, SCM-based planning in real time. This type of RFC invoca-
tion is known asqueued Remote Function Call,or qRFCfor short.

The transfer of master data requires the creation of an integration model
(see Fig.3.14).

Integration models contain the necessary parameters indicating which master
data in the ERP system is to be selected and transferred. The model is activated after
its generation. This means that data to be transferred to SAP SCM is selected via the
integration model. The data involved are generally either material-related or mate-
rial-independent objects.Material-relatedobjects include in particular materials
and plants, contracts, delivery plans and procurement information records neces-
sary for procurement, as well as customer orders and planned independent
requirements as the basis for requirement determination in SAP SCM.Material-
independent objectsinclude shipping points, and customer and vendor master data.
Customers and vendors are mapped as locations in SAP SCM, similarly to the
plants in SAP ERP (see Fig.3.3). The locations can then be supplemented with
SCM-speciÞc data.

One-Way Transfer
The transfer of master data is only performed in one direction, from ERP
systems to the SCM system. Any changes to a master record arenot trans-
ferred back to the ERP system.

3.3.1.1 Integration of the Vendor Master Record

For source determination, SAP SCM requires vendors. The vendor master data is
taken from the ERP system as a location having the location type ÒvendorÓ. The
leading system for master data maintenance is primarily the ERP system. Changes
to the master data are transferred to SAP SCM during the next replication. As a rule,
SAP ERP should be the primary system for the maintenance of vendor master data.
However, for visualization and the precise graphic imaging of the supplier network
on a map, geographical data such as longitude and latitude of the vendor location
can be entered into the SAP SCM system.

3.3.2 CRM Middleware

In computer science,middlewarerefers to an application-neutral program that
mediates between two applications. Thus, middleware is basically a distribution
platform that enables data exchange between decoupled application components.
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Data exchange between SAP ERP and SAP CRM is conducted via CRM
Middleware. The task of this middleware is the controlled replication, synchroniza-
tion and distribution of master and transaction data between the connected systems.
It supports the services of initial and delta data exchange (see below).

The initial data exchange between SAP CRM and SAP ERP, also calledinitial
download, includes the replication of all master data objects and system settings
(customizing) from an existing ERP backend system. To enable cross-system
business processes via CRM and backend systems, the following objects in partic-
ular are exchanged:

¥ System settings
This refers tocustomizing data.

¥ Master data
Such data includes business partner and business partner relationships, as well as
plants from the ERP system and material master that are replicated as products in
the CRM system.

¥ Condition data
This data includes all information from the ERP system required by SAP CRM
for the condition technique. This information consists of customizing settings
and the individual condition records.

In a productive system environment, transaction data must be sent from SAP
CRM to SAP ERP and vice versa in real time. The so-calleddelta data exchange
denotes a continuous exchange of data between the two systems. Transaction data
includes customer orders that can initially be sent from SAP ERP to SAP CRM and
then, during operation, be exchanged in real time between the systems. In addition
to customer orders or service documents, invoices are replicated between the
systems within the context of CRM invoicing. For this, delivery data is sent from
ERP Delivery to Invoicing in the CRM server. After invoicing documents are
generated, this data is sent back to SAP ERP to update the status and document
ßow of that delivery.

3.4 Summary

Organizational structures serve to map an existing corporate structure in an SAP
system and, using their individual elements, to delimit corporate divisions that
need to be mapped differently due to their logistical processes. In this chapter, we
have explained the primary organizational structures necessary to understand the
information in the next chapter. There, we will examine the use of organizational
structures within a logistics context, and detail their control and outline functions in
the various processes.

Master data refers to data sets that remain unchanged over an extended period and
are stored centrally in the database. This chapter has illustrated the most important
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master data for logistics. This data includes the business partners involved in logistics
processes, such as customers and vendors, as well as the logistically relevant material
master records and their conditions for distribution and procurement. The general
signiÞcance of this master data and its distribution among the individual systems of
SAP Business Suite were examined.

The process-speciÞc signiÞcance and use of these and other types of master data,
their relevance, and their characteristics in the logistical core processes of external
procurement are the focus of the following chapter.
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Chapter 4
Procurement Logistics

Procurement logistics is a segment of logistics spanning business processes from
goods procurement to the transport of materials to a receiving storage location or
production site. Procurement logistics connects the distribution logistics of the
external supplier with the production logistics of one’s own company. Its primary
tasks within the framework of need-based procurement are to make available all
goods and services necessary for planned operational performance processes in the
correct type, quality and quantity.

In this chapter, we will provide an introduction to the basic functions of
procurement and the core processes necessary to understand procurement logistics.
Thus, we limit this topic to the external procurement of goods, raw materials and
supplies, and the determination of possible sources of supply. (The procurement of
external services is not within the scope of this chapter.) The actual requirement for
an external procurement originates either within the context of consumption-based
planning or in a department that signals such a requirement.

Requirement and sales planning are discussed in detail in Chap. 5, “Production
Logistics”. Procurement logistics focuses on the connection between production
logistics and the acquisition of determined requirements, supply source manage-
ment and purchasing. The last portion of this chapter deals with the monitoring of
goods receipt and payment.

Control of Business Material Flow
Procurement logistics is the �rst link in the logistics chain and the start of the
control of business material �ow. This material �ow can be executed in
the same way as internal procurement, through stock transfer or in-house
production, or via external procurement with the aid of a vendor.

J. Kappauf et al.,Logistic Core Operations with SAP,
DOI 10.1007/978-3-642-18204-4_4,# Springer-Verlag Berlin Heidelberg 2011
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4.1 The Basics of Procurement Logistics

In procurement logistics, purchasing is the �rst step in an optimized, process-
oriented supply chain, and serves to supply a company and its production process
with raw materials and supplies of the periodically recurring requirement. Such
procurement objects include component supplies, semi-�nished products and
trading goods—but generally not �nished products.

4.1.1 Business SigniÞcance

The business signi�cance ofmaterials management, as a component of logistics,
comprises the entirety of materials-related tasks having to do with the supply of a
company and the control of material �ow, including production and delivery to the
customer. According to its classical de�nition, its purpose is to ensure constant
availability of the necessary materials—in the correct quantity and quality, at the
right time, in the right place and at the right cost. The major difference between
traditional and integrated materials management has already been explained in the
preface of this book.

Other aspects to consider are long- and short-term security of supplies (the
delivery reliability and long-term quality capability of the supplier), as well as
various cost components. In addition to procurement volume, such components also
include internal and external transport costs, storage and capital lockup costs, costs
of the commissioning, recycling and disposal procedures, and the costs of materials
management and information systems.

The following represent functions of materials management in connection with
procurement and storage:

• Traditional, external materials management
Traditional, external materials managementprimarily focuses on purchasing in
terms of making supplies available within the bounds of the law, and on actual
procurement logistics, consisting of the external transport, delivery and
subsequent storage of the procurement objects.

• Integrated materials management
The tasks ofintegrated materials managementinclude internal production
logistics such as procurement and storage, but also movement, provision, distri-
bution and disposal. Integrated materials management thus consists of an opera-
tional supply system spanning all value-enhancement levels of a company from
the vendor to the customer.

In its entirety, materials management thus comprises the most important tasks of
procurement logistics—procurement, storage and provision—as well as remaining
materials recycling and disposal.
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Therefore, procurement logistics can be seen as the part of materials manage-
ment that has to do with the physical acquisition and provision of required materi-
als and goods. The core function of procurement in this regard can be divided
into procurement planning, determination of qualitative, quantitative and time-
related materials requirement, and the purchase of externally procured objects.
Further tasks include supply source management, the search for potential vendors,
requests for quotations, evaluation and the supervision of scheduled contract
ful�llment.

Stockkeeping includes the planning of a warehouse and its furnishings, ware-
house management, control of material movement and the physical execution of
warehouse tasks. These include goods receipt and a quality check of goods placed
into and removed from stock, as well as additional internal warehouse processes,
such as inventory. Actual provision involves commissioning, transfer and internal
transport, with the transport logistics goal of providing the required material to the
right place at the right time as inexpensively as possible.

All tasks accruing in the following processes are mapped in the SAP ERP
system:

• Planning (requirements planning) to support procurement procedures and deter-
mine the required materials

• Procurement of materials and/or services for commerce, administration, produc-
tion and internal use, as well as quantitative and value-based invoice veri�cation
(interface with Financial Accounting)

• Stockkeeping and warehouse management, inventory management of internal
and external materials and the analysis of materials on the balance sheet

In this book, and especially in this chapter, we would like to present the process-
oriented view of procurement logistics and its mapping with components in SAP
Business Suite. Thus, we have separated procurement logistics with regard to its
stock and provision functions from actual procurement, and dedicated a separate
chapter to both of these subareas of materials management (Volume II, Chapter 3,
“Warehouse Logistics and Inventory Management”).

4.1.2 Systems and Applications of External Procurement

From a business standpoint,Purchasing, as part of the ERP materials management
component MM (Materials Management), relates to the operative activities dedi-
cated to supplying a company with the goods and services that it requires to conduct
the production process and that it does not manufacture itself. The following
sections provide an overview of which SAP systems can be involved in the
purchasing and procurement processes, which tasks they perform and how their
integration contributes to an optimized external procurement process.
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4.1.3 SAP ERP Materials Management

Within SAP ERP, there is the main componentLogistics(LO), which is divided into
further components such as Materials Management, Sales and Distribution, and
Production Planning and Control. Materials Management is further divided into the
subcomponents Purchasing, Inventory Management and Invoice Veri�cation.

Thus, SAP ERP supplies comprehensive and convenient functions in the realm
of procurement logistics covering the processing, optimization, monitoring and
analysis of process-oriented supply chains. With a view to the procurement cycle
(see Fig.4.1), the functions in SAP ERP can be divided into the following phases:

1. Determination of material requirements
The determination of material requirements sets off the procurement cycle. This
can occur either automatically or manually (by a department). A requirement is
de�ned by the quantity, point in time and location of its source. A material
requirement can originate directly in a department or be the result of materials
planning. In the latter case, in general business practice, a requisition note or so-
calledpurchase requisitionis created if the planned material is to be obtained
externally. In the case of internal procurement, the SAP system generates a plan-
driven order or production order to prompt the manufacture of the required
amounts.
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2. Source determination
Purchasing supports the external procurement of materials through its selection
of a vendor. This can be done under consideration of past orders or based on
existing contracts. The actual determination of requirements and the integration
of procurement logistics into the materials planning stage of production logistics
is explained in Sect.4.3.

3. Vendor selection and comparison of quotations
The object of vendor selection and the comparison of bids is to determine the
most inexpensive purchasing conditions, especially when something is being
procured for the �rst time. The procedure generally involves creating vendor
quotation requests and comparing various offers.

4. Order processing
After a vendor is selected, order processing comprises all activities that turn a
purchase requisition and an existing quotation into an external procurement in
the form of a purchase order. As soon as an order is sent to an external vendor or
another division of the company, the order represents a request to deliver the
materials in accordance with stipulated conditions.

5. Purchase order monitoring
Following order processing, purchase order monitoring involves the monitoring
of all external procurement procedures as well as the analysis and observation of
the purchase order history. Such procedures include the monitoring of goods
receipts, invoice receipts and delivery costs.

6. Goods receipt and inventory management
Goods receipt—the acceptance of requested materials from an external vendor
or another corporate division—completes the actual procurement procedure
with the testing of permissible tolerances and quality, and leads to an increase
in inventory.

7. Invoice veriÞcation
At the end of a logistics chain consisting of purchasing and inventory manage-
ment, invoice veri�cation checks the subjective, price- and accounting-related
accuracy of the vendor invoices, and informs the responsible accountant of any
deviations in quantity and price.

In addition to these core processes of external procurement, SAP Supply Chain
Management offers applications closely integrated with the ERP processes that
supplement procurement processes, especially with regard to cooperation with
external service providers and procurement planning.

4.1.4 SAP Supply Chain Management

Nowadays, many companies rely on a cooperative relationship with service
providers, component suppliers and customers. This approach helps them to react
to market demands more quickly and �exibly, to handle current innovations and
shorter product life cycles, and reduce costs.
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Supply chain management(SCM) includes the administration of material, infor-
mation and capital �ow in a network consisting of suppliers, manufacturers,
distributors and customers. For effective supply chain management, the coordination
and integration of this �ow within a company and between companies is decisive.

SAP Supply Chain Management, as part of Business Suite, is a comprehensive
solution that enables companies to ef�ciently plan and achieve products and
services through their entire life cycle by supporting synchronized and close
interaction between all departments within a logistics chain.

This logistics chain involves customers, sales and distribution, product planning
and warehouse management as well as purchasing and suppliers. It places special
emphasis on the processing of cross-company, cooperative planning and procure-
ment processes.

Chapter 5, “Production Logistics”, describes the fundamentals of procurement
planning with SAP SCM in this regard. This section deals with the signi�cant
integration points of SCM-based procurement planning with ERP-based external
procurement.

Requirements planning and the determination of the supply source are done in
the SAP SCM component SAP APO (SAP Advanced Planner & Optimizer) (see
also Fig. 2.9). Figure4.2 shows how requirements planning and the source of
supply determination can be performed by the APO system. The master data
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required for this procedure is typically generated in the ERP system and replicated
in the APO system via CIF (see also Sect. 3.3.1 for an explanation ofAPO Core
Interface). Requirements planning, controlled through SAP APO, and its integra-
tion with the ERP system are done as follows:

1. Actual requirements planning is conducted in the APO system, whereby the
replicated purchasing information records from SAP ERP represent external
procurement relationships in SAP APO. (Information on such purchasing info
records can be found below in Sect.4.2.3.)

2. The result of requirements planning is usually a purchase requisition that is
transferred to the ERP system.

3. Once there, the purchase requisition is transformed into a purchase order that
communicates with the external vendor and is transferred to SAP APO.

4. The external vendor notes the order and, depending on the stipulated type of
con�rmation, sends an order con�rmation or shipping noti�cation. The required
quantities are then reduced in SAP APO by the con�rmed amounts.

5. All goods receipts for that particular order are recorded in SAP ERP.
6. As soon as the goods receipt for the order has been recorded, the received goods

are automatically transferred to SAP APO. The inventory is then increased and
the open purchase order quantity is reduced.

In the course of developing traditional supply chains into supply networks,
collaboration and transparency are increasingly important. For manufacturers and
component suppliers, successful collaboration begins by ensuring simple informa-
tion access regarding inventory for all participants, so that component suppliers
always know when and what their customers require.

4.1.5 SAP Supplier Network Collaboration

SAP Supplier Network Collaboration(SAP SNC) is an SCM component and part of
SAP APO. As an Internet-based software application, it enables improved collabo-
ration with external suppliers and ensures that your supply network becomes faster,
more precise and more �exible (see Fig.4.3). SAP SNC provides inventory
information quickly and seamlessly, and allows external suppliers to react indepen-
dently to certain requirement and inventory situations. Therefore, SAP SNC is
particularly ideal for producing companies with make-to-stock production (such
as the automotive industry) and commercial enterprises.

Especially for replenishment planning outsourced to a supplier, orSupplier
Managed Inventory(SMI), SNC provides the supplier with all information neces-
sary for that supplier to plan the replenishment supply. For this purpose, the SNC
system connected from SAP ERP is not only supplied with current inventory
information, but also with the planned requirement. Based on this information,
every examined period provides information about what quantity the supplier intends
to deliver to the customer. For this, the supplier sets the planned procurements such
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that the projected inventory is always situated between a minimum and maximum
inventory stored in the system. When this target inventory is calculated, the system
takes into account the current warehouse stock as well as the planned additions and
outward movement.

The result of this planning is procurement. In such a case, the supplier can
independently create an order in SAP ERP (see Fig.4.3) or directly create a
shipping noti�cation for the order or planned acquisition. Posting of the goods is
done in much the same way as external procurement. We will explain this proce-
dure in Sect.4.5.

Figure4.3shows the browser-based interface of SAP SNC. In this example, the
supplier was given the current inventory and requirement situation. Based on the
displayed inventory range, the supplier can create an order directly in the customer
system and edit documents already generated by him or her at any time.

4.1.6 SAP Supplier Relationship Management

SAP Supplier Relationship Management(SAP SRM) offers innovative methods for
the coordination of business processes with your key suppliers, and aids in increas-
ing the ef�ciency of these processes. Through the system-supported optimization of
your purchasing strategies, you can work together with suppliers more effectively
and pro�t from all supplier relationships on a long-term basis.

SAP SRM supports you in examining and forecasting operative purchasing
behavior and shortens procurement cycles through real-time collaboration with
external suppliers. This will enable your processes to become more ef�cient, and

Fig. 4.3 SAP Supply Network Collaboration (SAP SNC)
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allow you to reduce procurement expenses and work more closely with your
suppliers.

As part of SAP Business Suite, SAP SRM represents a central component for
the procurement of goods and services, and contains comprehensive reporting
functions as well as electronic catalogs and their respective maintenance tools
(SAP Catalog and Content Management), a vendor integration tool (Supplier
Self-Service), and bid invitation and auction functions.

Although this chapter on procurement logistics primarily focuses on external
procurement with SAP ERP, we would like to illustrate below the close integration
of SAP SRM and SAP ERP and the differences between the functions of the two
systems.

SAP ERP offers the following procurement functions:

• Operative and tactical procurement
• Contract management
• Order processing
• Invoice veri�cation
• Procurement of external services
• Integration with transport and warehouse logistics

Thus, SAP ERP is the central system foroperative order processing. It offers the
original functions of operative purchasing as well as a seamless integration with
inventory management and �nancing and invoicing.

SAP SRM offers the following procurement functions :

• Central source determination and management of operative contracts
• Strategic source determination with bid invitations
• Strategic source determination with live auctions
• Supplier quali�cation
• Vendor evaluation
• Analytical functions

SAP SRM offers the following business scenarios:

4.1.6.1 The Management of Operational Contracts

Using the Central Contract Managementfunction, purchasers from various
divisions of a company in different locations can pro�t from the conditions of
globally negotiated contracts for speci�c product categories.

In SAP SRM,centrally agreed contractscan be created, which can be used as a
supply source in SAP ERP as well as SAP SRM. The relevant data for such contracts
is sent as a source of supply to the ERP system, and a speci�c contract or delivery
schedule can be generated in SAP ERP. Centrally agreed contracts can not only be
created and edited, but existing contracts can be renegotiated either directly with
the supplier or by creating a bid invitation. In addition, a contract can be either
automatically allocated as a source or listed among several other contracts as a
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potential supply source contract. A strategic purchaser can create a contract as soon
as he or she has planned a long-term relationship with a supplier and grant individ-
ual users or user groups certain authorization levels for contracts. Centrally agreed
contracts can be distributed to purchasing organizations with access rights (see
Chap. 3, “Organizational Structures and Master Data”), which can then use these
sources in a corresponding ERP system. (In this regard, Fig.4.19 shows an
integrated external procurement based on an SAP SRM contract.)

You can organize, structure, display and search for contracts withhierarchies.
If you use SAP NetWeaver Business Warehouse (SAP NetWeaver BW), you can
display various consolidated reports regarding contract management. For instance,
you can display the total value that has been released against all contracts in a
contract hierarchy.

4.1.6.2 Strategic Source Determination with Bid Invitations

With strategic sourcingbased on bid invitations, you can obtain material pertaining
to bid invitations (i.e. aRequest for Information, Request for Proposaland/or
Request for Quotation). In doing so, you can either work with or without integration
to source determination (using theSourcing application). The Sourcing application
supports professional purchasers in the processing of requests and the determination
of the best source of supply. Once tenders have been received from suppliers, you
can create an order or contract directly from the Sourcing application or in the SAP
Bidding Engine as the result of a bid invitation.

As an alternative to bid invitations, you can also employlive auctionsfor your
source determination. When you use live auctions for strategic source determina-
tion, you can, for example, set rules for the submission of tenders, and bidders can
submit tenders in a separate auction application in real time. This business scenario
can be used with or without the support of the Sourcing application. Just as in the
case of bid invitations, the bids or results of an auction can be used to generate
orders or contracts.

Supplier qualiÞcationenables external suppliers to register themselves via a link
on the home page of your company, where they can also allocate themselves to one
or more product categories. Purchasers can then put together questionnaires that are
either related to or independent of a product category, allowing them to request all
general information on potential vendors. The system sends the questionnaires
directly to the external supplier after they have successfully registered.

After the purchaser has accepted suppliers as potential business partners, these
suppliers can be introduced to the productive purchasing system via a de�ned
interface and noted, for instance, as a desired participant in a bidding process or
as part of a supplier list. A vendor can be temporarily or permanently blocked due to
inferior quality of delivered goods or performed services. In addition, the purchaser
can decide whether a supplier should be authorized to independently edit his or her
data und create other follow-on documents, such as invoices.
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The supplier evaluation,as part of the SRM analytical capabilities, offers you
the opportunity to evaluate your suppliers using an online survey. Surveys and
questionnaires can be con�gured to speci�c requirements. You can select the
criteria that you wish to assess and determine when the survey should take place.
The data is transferred to SAP NetWeaver, where various reports are available that
can be used to analyze results, select suitable suppliers and negotiate the best
conditions.

You can create and distribute surveys using aSupplier Survey Cockpit. Res-
ponses coming into the system are monitored, and reminders are sent to those
vendors who have not answered. The vendor rating is primarily employed to
evaluate day-to-day activity based on operative documents, and thus functions to
improve strategic and long-term supplier relationships.

Analytical functions allow companies to evaluate their expenses. Using these
functions based on SAP NetWeaver BW, data from an entire spectrum of heteroge-
neous systems and from all relevant business divisions can be extracted, consolidated
and made available in accordance with a company’s reporting requirements. The
system’s �exibility enables the generation of such reports as material expenses,
consolidated expense volumes, redundant vendors and possibilities of consolidating
requirements.

Integrated procurement with the aid of SAP ERPand SAP SRM offers the
following options:

• The management of catalog contents
• Self-service procurement
• Procurement with supplier integration

The Catalog Content Managementfunction serves to generate internal elec-
tronic catalogs or integrate external catalogs for use in SAP ERP and SAP SRM.
These catalogs are based on data in SAP NetWeaver Master Data Management
(SAP NetWeaver MDM) and can be accessed via a browser in the procurement
processes of SAP SRM.

Catalogs are used in external procurement to search for, compare and acquire
products and services of external suppliers. Procurement using self-service catalogs
aids employees in �nding the right products and minimizes incorrect procurements,
especially when images and descriptions are integrated.

Core Functions of SAP NetWeaver Master Data Management
SAP NetWeaver MDM supports the following:

• Functions for Catalog Content Management such as the import of catalog
structures or data, the transfer of catalog items into procurement
applications, and search functions

• Purchaser catalogs
• Supplier catalogs in a Web-based environment
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4.1.6.3 Self-service Procurement

Self-service procurementoffers employees the opportunity to create ordering
procedures and enter their requirements (such as recurring requirements for of�ce
supplies or other consumable items) directly in a browser-basedpurchasing portal
(see Fig.4.4).

The use of electronic catalogs speeds up the procurement process while sparing
the Purchasing department from complex administrative tasks and enabling
workers to dedicate their efforts to the actual supply source management.

In this self-service scenario, only the shopping cart is generated in SAP SRM.
All other documents, such as orders and invoices, are managed in the ERP backend
system.

The actual procurement process, depending on business requirements and the
system con�guration, can consist of the following steps:

1. Using a browser-based interface called theEmployee Self-Service(ESS), an
employee selects his required items from one or more electronic catalogs and
places them in the virtual shopping cart.

2. The employee can then name his shopping cart (see Fig.4.5), and verify whether
or not it must be approved on the basis of operative requirements (purchasing
volume, maximum cost, etc.). In such a case, an approval work�ow can be
automatically initiated. As soon as a shopping cart has been approved by a

SAP ERPSAP SRM

Vendor
Invoice

<qRf>

Goods ReceiptVendor

Shopping cart created

Approval Workflow

Purchase
Requisition

Purchase
Order

?

Vendor Confirmation

Purchase
Order

Vendor
Invoice

Vendor

Optional
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manager, these requirements are sent to SAP ERP. (Figure4.5 shows an
approval work�ow that can also be used for the approval of a shopping cart.)

3. These requirements in a connected ERP system can lead to a reservation,
purchase requisition or directly to an order that is forwarded to an external
vendor. The decision as to which system is used to generate the purchasing
documents depends on the material group of the item ordered. Generally, it is
possible to have the documents generated either in SAP SRM or SAP ERP.

4. With the Supplier Self-Service function, a supplier can create an order con�r-
mation or shipping noti�cation for that order.

5. Goods receipt is performed in SAP ERP.
6. Using SAP Supplier Self-Service, a supplier can not only generate invoices but

also check the current payment status.

The actual operative procurement is conducted in SAP ERP in much the same
way as in the above example. When needed, the external vendor systems can be
directly connected to a company’s own procurement system. Through such inte-
gration and the use of SAP Supplier Self-Service, the internal Purchasing depart-
ment can work closely with external suppliers from the order process, to the
shipping noti�cation, and right through to invoicing.

4.2 Procurement Master Data

Building on Chap. 3, “Organizational Structures and Master Data”, this section
explains purchasing-speci�c functions of the material master, vendor master and
purchasing info records. Figure4.6shows the central signi�cance of the purchasing

Fig. 4.5 Shopping cart in SAP SRM
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info record, as well as its master data relationships and the basic documents of order
processing, delivery processing and invoice veri�cation.

4.2.1 Vendor

Information regarding the individual suppliers of a company is stored in thevendor
master records. In addition to the vendor name and address, a vendor master record
contains such details as currencies valid for a vendor, payment conditions and the
names of vendor contacts.
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Because a vendor is also seen from an accounting perspective as a creditor
business partner of a company, the vendor master record includes accounting-
related data, such as the control account of the general ledger. Maintenance of the
vendor master record is thus usually performed in the Purchasing department as
well as in Accounting.

Depending on business requirements, the data stored in the vendor master record
may only apply to certain organizational levels. That is why the vendor master record
consists of three areas, which enable a differentiated maintenance of the relevant
information, divided according to company code, purchasing organization and plant.
Figure4.7shows the views available for the maintenance of the vendor master record.

General datais data that applies equally to all company codes within a company.
Such generally valid information includes the address (see Fig.4.8), communication
data (telephone, e-mail, etc.) and the language used to communicate with the
supplier, as well as control data and supplier bank information.

Fig. 4.7 Data views of the vendor master record
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Company code data, in contrast, is speci�c to one company code. It can differ
from one company code to another, enabling the maintenance of differentiated
accounting data (for example, payment transaction data or the number of the control
account) in accordance with company requirements. Such data also includes infor-
mation pertaining to account management and the control account.

When a vendor is created in the system, a distinct number is issued for the
creditor. The way in which a number is issued, i.e. whether an external number is
assigned by an accounting clerk or an internal number is issued by the system, depends
on the so-calledaccount groupof the creditor. The assigned creditor number is also

Fig. 4.8 Vendor address
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the sub-ledger number in Accounting. In the sub-ledger, the sum of payables per
vendor is updated.

The data involved here represents accounting payment obligations of the com-
pany, especially stemming from external procurement procedures, and as such, a
control accountmust also be maintained. The control account is a company-
code-dependent master record in the vendor master record and corresponds to a
general ledger account. It comprises the obligations of a �rm toward several
vendors in G/L accounting.

Company-code-dependent data (see Fig.4.9) contains account information
required for internal control, data on payment transactions, i.e. information regard-
ing stipulated payment conditions for payment of vendor invoices and regarding
correspondence with vendors, as well as optional information on withholding tax.

The actual purchasing datadepends on the purchasing organization, and
represents the next level of data in the organization-dependent vendor master
record. The data needed for purchasing in your company, which can be organized
according to purchasing organization, generally includes the respective supplier
contact person and general delivery and order conditions, which can be used as
recommended values for purchasing info records and outline agreements.

The order currency and payment conditions are entered in the purchasing data of
the vendor master record. In addition, important control data is also stored in the
vendor master record. Various codes decide on the use of further purchasing
functions, such as the automatic generation of orders from purchase requisitions
or automatic goods receipt settlement.

In addition to purchasing data, the vendor master record can also containpartner
functions(see Fig.4.10). Partner functions are business partners that take on certain

Fig. 4.9 Vendor accounting data
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functions at an external vendor location in the procurement process. Such functions
include, for instance, an alternative invoicing party that needs to be identi�ed when
booking an incoming vendor invoice with regard to an order for that vendor.

Generally, business partners can take on various roles regarding a company,
depending on the business requirement. During a procurement procedure, the
vendor master record determines the ordering address of a company, then the actual
goods supplier, subsequently the invoicing party, and �nally the recipient of the
payment. Required for the use of partner functions is a corresponding master record
for the respective partner and the maintenance of the relationships, that is, the
partner function, in the respective vendor master record. Partner functions are
assumed in purchasing documents as recommended values.

Divergent Partner Functions in a Vendor Master Record
Figure4.10shows the vendor master record of Vendor 1000. The supplier,
the �rm C.E.B. in Berlin, has the partner function VN (vendor). The actual
recipient of payment, de�ned by partner function IP (invoicing party), is
Supplier 3000, the parent company of the supplier, C.E.B. in New York.

Fig. 4.10 Partner functions in the vendor master record
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In addition to the data that applies to a purchasing organization, other purchasing
data or partner functions can be maintained for a speci�c plant or supplier sub-range
that deviates from purchasing organization data, such as payment conditions or
Incoterms. Data that deviates from purchasing organization data is calledalterna-
tive data.

A vendor master record is a prerequisite to generating a purchasing document
(such as a request for quotation, purchase order or outline agreement). In the event
that a vendor master record has not yet been created for a business partner, a
suspense account or so-calledCpD vendor master recordcan be used. A CpD
master record (Conto pro Diverse) is utilized for several vendors when no master
record is to be created for them, especially for suppliers to whom one-time orders
are placed. In contrast to the vendor master records already explained, it is thus not
possible to save supplier-speci�c data in the master record for CpD vendors.

In the previous chapter, in the discussion of the company code view of a debitor,
we saw that the account group selected for a vendor master record is controlled by
its number assignment. When a CpD vendor master record is created, a special
account group for CpD vendors is assigned. This account group hides the vendor-
related �elds. Therefore, this data must be entered manually when a purchasing
document, such as a purchase order, is created.

4.2.2 Material

For external procurement, the focus of this chapter, the use of a material master
record is not always necessary. Although a material master record is not required
for materials whose consumption is assigned to cost centers or customer orders, the
master record is necessary for external procurement of stock material—especially
due to the required quantity and value update.

The material master record includes the descriptions and control data of all
articles and parts that a company procures, manufactures or stores. The material
master record is the central source for the retrieval of material-related information.
The integration of all material data in a single master record eliminates the problem
of redundant data and enables joint use of the stored data by the Purchasing
department as well as other divisions of a company.

The basic features and views of the material master record were presented in
Chap. 3, “Organizational Structures and Master Data”. In this section, we will
provide a brief explanation of the purchasing-speci�c information in the material
master record that can be maintained either on the client or plant level.

Data on theclient levelapplies equally to every company, plant and warehouse
within a business.Plant data is relevant to the individual plant locations or
departments within a company.Purchasing-speciÞc datais generally maintained
on the plant level.

This purchasing-speci�c, plant-related data primarily includes purchasing
data—that is, material master data provided by the Purchasing department. Such
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information includes thepurchasing groupresponsible for the procurement of
material, the quantity of the permissible overdelivery and underdelivery tolerances
and the actualpurchase order unit, in the event that it deviates from the client-wide
valid base unit of measure(see Fig.4.11).

In addition to the material description, the material master can also be used
to enter language-speci�cpurchase order texts—under the tab “Purchase order
text”—which provide a more detailed description of a material or include important
information for the supplier. One text can be entered per language. This text is
automatically assumed in the various purchasing documents, depending on the

Fig. 4.11 Purchasing view of the material master
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language of correspondence of the supplier, and can be edited manually (see
Fig. 4.12).

The planning viewscontain information on material requirements planning,
safety stock and reorder levels, and planned delivery times of a material (see
Fig. 4.13).

In this regard, the scheduling types maintained in the planning views contain
information about the procurement type of a material.

The procurement typeindicates how the procurement is to be executed—
whether as in-house or external production or whether both types are possible. If,
in accordance with this setting, both types of procurement are possible and you do
not enter a quota arrangement, the system assumes in-house production. The
planning run thus initially generates planned orders that you can then convert into
production orders or purchase requisitions. You will �nd more information on the
integration with requirements planning in the following sections. Quota arrange-
ment as an instrument for purchasing optimization is described in the section
“Supply source determination” (Sect.4.6.1).

Fig. 4.12 Purchase order text in the material master
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Thespecial procurement typeindicates how in-house or external procurement is
to be done: through stock transfer, external production, consignment, etc.

Under the tab Foreign trade: import, the material master record contains plant-
related foreign trade data and import codes, as well as the country of origin and
results of supplier con�rmations, customs preferences for the respective zones, and
data pertaining to legal controls and the numbers of any existing clearance
certi�cates. More detailed information on foreign trade procedures in SAP Business
Suite can be found in Volume II, Chapter 4, “Trade Formalities – Governance,
Risk, Compliance”.

4.2.3 Purchasing Info Records

The purchasing info record (or info record for short) serves as an information source
for purchasing, and establishes the relationship between material and supplier (see
Fig. 4.14).

This info record facilitates the process of quotation selection and provides
information on the order quantities valid for a vendor or price changes for a
material. It contains not only the current vendor list price and conditions for the
responsible purchasing organization and/or plant, but also the number of the last
order. Based on this information, Purchasing can ascertain at any time what

Fig. 4.13 Planning view in the material master
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materials have been previously offered or supplied by a certain vendor and under
which conditions.

Fig. 4.14 Purchasing organization data in the purchasing info record

Planned Delivery Time and Conditions
Figure4.14shows Purchasing Info Record 5300000046, which describes the
relationship between Material 101–110 and Vendor 1000. According to this
master record, the planned delivery time amounts to 7 days and the material
can be acquired for€3.60 per unit.
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The current and future quotation conditions (discounts, �xed costs, etc.) are
entered into the info record and can be used in a procurement purchase order.
The vendor info record contains the net quotation and order data—condition data,
used as recommended values in purchase orders—as well as data pertaining
to vendor evaluation, permissible tolerance limits for overdelivery and
underdelivery, planned delivery time for the respective material and the period
in which the supplier is able to deliver thematerial. In addition, this info record
can contain additional text beyond the purchase order text that can also be printed
on the orders.

Depending on the procurement type, various types of purchasing info records
can be maintained. We differentiate between standard, subcontracting, pipeline and
consignment info records:

• A standard info record contains the information for a so-called standard
purchase order. A standard purchase order is normal for external procurement
and will be explained in more detail in this chapter.

• A subcontracting info recordcontains order information regarding subcontracting
orders. A subcontracting order may involve, for example, a vendor subcontracting
out the assembly of components. The subcontracting info record contains the
vendor price for assembly of the components.

• A pipeline info recordcontains information on a material of the vendor that is
procured via a pipeline (oil), plumbing (water) or other conduits (electricity).
The info record includes the vendor price for abstraction.

• A consignment info recordcontains information on a material that the vendor is
keeping available at the orderer’s location at the cost of the vendor. It includes
the vendor price for withdrawal of the consignment stock.

In addition to the master data function and provision of price conditions for
follow-on documents in Purchasing, the purchasing info records also serve as the
basis for list display and the simulation of purchasing-related information. Both will
be explained below.

List displays give the purchaser the opportunity to determine at any time which
vendors have offered or supplied a certain material and what materials a particular
vendor can deliver under which conditions. In addition, purchasing info records
provide insight into the order and quotation price history, and enable a net price
simulation for material to be obtained externally.

Using the price simulation function,Purchasing can compare the prices of
various vendors for a material or material group, as well as the prices of
materials of one particular vendor, andhave the system calculate the net price
of a material offered by several vendors depending on a certain simulated
quantity.

A further evaluation based on purchasing info records is the order price history,
with which Purchasing can immediately �nd out about a vendor’s price changes for
a particular material (see Fig.4.17). In the order price history, the various prices a
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vendor charges for a material are recorded by generating a price history record for
every order item that is based on an info record. This price history documents any
deviation in price for that item.

Fig. 4.15 Purchasing info record for material

Purchasing Information for Material
Figure 4.15 shows the purchasing information for a material. Material
101–110 can be acquired from three different vendors. The existing purchasing
info records allow the purchaser to perform a price simulation. For this, he or she
selects the purchasing info records to be compared, enters the quantity required
and determines whether the system should take into account any scaled prices as
well as discounts and delivery costs. The result of the simulation is the net price,
the lowest of which represents the least expensive procurement option.
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Fig. 4.16 Result of a price simulation

Fig. 4.17 Order price history for a purchasing info record

Result of a Purchase Price Simulation
Figure4.16shows the result of a purchase price simulation based on existing
purchasing info records for Material 101–110. Order conditions were
stipulated with three vendors. Vendor 1003 offers the best conditions for
the procurement quantity of 10 units under consideration of possible scaled
prices, at an actual price of€2.48.
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4.3 Determination of Requirements and External Procurement

The actual requirements planning for material to be externally procured is part of
operational planning and is explained in more detail in Chap. 5, “Production
Logistics”. Requirements planning can be done in SAP ERP as well as SAP SCM
(APO component). The following section provides an overview of the process inte-
gration of the determination of requirements and its result, the requisition note and
purchase requisition.

4.3.1 Integration with Requirements Planning

The central task of requirements planning is guaranteeing material availability by
procuring the necessary amount internally and in a timely manner for distribution.
Using various planning methods and procedures, the system determines shortage
situations and automatically generates the respective procurement proposals for
Purchasing or production.

With materials requirement planning, we can generally differentiate between
consumption-basedanddeterministicplanning. The planning type depends on the
corresponding parameters in the material master. The decisive factors here are the
plant-related codes ofplanning characteristicandplanned lot size. They enable a
material to be planned in different plants with different planning types.

We will brie�y discuss the integration of procurement with consumption-based
planning, which, in contrast to deterministic MRP, is solely oriented on the internal
consumption of a material (see Fig.4.18).

External requirements, such as customer orders, planned independent
requirements and reservations, do not affect planning in such cases. Consump-
tion-based planning is thus mainly practiced in companies that do not have their
own production or for the planning of category B or C materials. Deterministic
MRP is primarily suited to the planning of category A materials, i.e. �nished
products.

Consumption-based planningis based on past demand values and thus has is not
related to any production plans. The actual requirement—depending on the selected
planning procedure—is determined with the aid of a forecast or statistical procedures.
The latter are triggered by dropping below a set reorder level, the so-calledreorder
point, or by forecast requirements calculated from past consumption.

Information on Sales Planning
A detailed description of sales planning can be found in Chap. 5, “Production
Logistics”.
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Three procedures are available for consumption-based planning: reorder point
planning, forecast-based planning and time-phased materials planning.

• Reorder point planning
For reorder point planning, procurement is always triggered when the sum of the
current plant stock and planned in�ow falls short of thereorder point. The
reorder point is chosen such that it covers the expected average material
requirements during the replenishment lead time. In order to compensate for
any excess consumption or delivery delays during the actual replenishment lead
time, a safety stock can be de�ned. The safety stock is thus a part of the reorder
point, and can be manually de�ned during manual reorder point planning,
depending on the on-time delivery performance of a supplier, any forecast errors
that need to be considered, or based on a targeted service level. In automatic
reorder point planning, the safety stock is automatically determined by an
integrated forecast program. The forecast values for future requirements depend
on material consumption up to that point. Since the forecast program can be
executed at regular intervals, the reorder point and safety stock match the
respective consumption and delivery situation. This contributes to inventory
reduction.

• Forecast-based planning
Forecast-based planning is also oriented on the material consumption of previ-
ous periods. Like automatic reorder point planning, this type of planning also
uses forecast values for future requirement generated by an integrated program.

Procurement Logistics

Company

Production Logistics

Material 
Requirements 

Planning

Planned
Order

Conversion

Demand Planning

Production
Order

Determination of
Requirements

Purchase
Requisition

Purchase
Order

External Procurement

Vendor

In-house Production

Scheduling
Agreement

Fig. 4.18 Integration of procurement with consumption-based planning
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However, unlike reorder point planning, these forecast values serve as the
requirement quantities for the planning run, and, as forecast requirements, have
a direct effect on material requirements planning. The main advantage is that the
automatic forecast calculation, which is performed at regular intervals, uses data
from the past to forecast future materials requirement, which is adapted to current
consumption patterns.

• Time-phased planning
If a vendor always supplies a material in a certain rhythm, such as on a particular
day of the week, it is a good idea to perform the planning of that material using
the same rhythm and deferred by the delivery period of the vendor. This
planning time phase is stored in the material master.

Actual planning is normally done on theplant level. This means the system
calculates the plant stock, with the exception of individual customer stock, as the
sum of stock from the various storage locations. However, it may be necessary to
either refrain from making certain storage location stock available for plant
planning or to plan it separately.

These organizational units, which are to be planned independently, are called
MRP areas. There are two basic types of MRP areas:

• Theplant MRP areaincludes the plant that is to undergo MRP planning and all
allocated storage locations. If individual storage locations are planned as inde-
pendent MRP areas, the plant MRP area is reduced by those storage locations in
order to prevent redundant planning.

• For the MRP area for storage locations, individual storage locations are
allocated to one MRP area. For requirements planning, these storage locations
are then separated from the rest of the plant and planned collectively.

A procurement proposalfor replenishment of the calculated shortage is auto-
matically generated by the system during the planning run, and determines how
procurement of that material is to be done. We differentiate between in-house
production and external procurement:

• In-house production
For in-house production, or internal procurement, the system generatesplanned
orders to plan the quantities to be produced. After the planning procedure is
complete, the planned orders are converted to correspondingproduction orders
and forwarded to the Production department.

• External procurement
For external procurement, either aplanned orderor apurchase requisitioncan
directly be generated. Once planning is complete, the planned order is converted
to a purchase orderand forwarded to Purchasing. The advantage of �rst
generating a planned order for external procurement is that the planner obtains
an additional check of the procurement proposals. Purchasing cannot order until
the planned order has been converted to a purchase requisition. If a purchase
requisition is directly generated, Purchasing assumes the responsibility for
material availability and warehouse stock.
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An exception isstock transfer processing,in which goods are procured and
delivered within a company. The plant that is to receive the goods orders them
internally from another plant, which delivers the goods. Stock transfer processing
using a stock transfer order is done when two plants are far away from one another
because in this case, transport of the materials to be transferred must be considered
in the planning.

If a scheduling agreement exists for a material and if there is a planning-related
entry in the source list, schedule lines can also be directly generated by
requirements planning. In this regard, the schedule line can be done either by
SAP ERP or SAP APO, depending on the system employed.

External procurement with SAP APO based on APO scheduling agreements is
executed in the following steps:

1. The APO scheduling agreement in SAP ERP links to SAP APO as the planning
system, where it generates a so-called external procurement relationship. This
external procurement relationship is allocated to a transport relationship and thus
represents the relationship of the external supplier to the procuring plant.

2. Actual requirements planning with source determination is done in SAP APO
based on customer orders and reservations from the ERP system (see also
Fig. 4.2). Such planning results in allocations in a scheduling agreement.

3. The delivery schedules and their transfer to an external supplier can either be
created interactively or automatically via a background job.

4. The supplier has the opportunity to display and con�rm the delivery schedules
over the Internet, via a so-calledSupplier Workplace(SWP).

5. The individual schedules are transferred to the ERP system and saved as
allocations in the scheduling agreement.

6. SAP ERP then generates a delivery, which, when transmitted to SAP APO,
reduces the allocations and delivery schedules by the noti�ed quantity.

7. Goods receipt is done in SAP ERP and increases the stock in both systems while
reducing the allocations and schedules in SAP APO.

An APO scheduling agreement differs from that of ERP in that the complete
delivery processing continues to be executed in SAP ERP. In SAP APO, the ERP
scheduling agreement only serves as an external procurement relationship that can
be allocated to a purchase requisition in the planning run.

All further steps, such as converting the purchase requisitions into scheduling
agreement allocations and the generation of a delivery schedule, are done in the
ERP system. We will explain the scheduling agreement as an outline agreement in
an optimized purchasing process in Sect.4.6. In this context, Fig.4.50will show
you the basic procedure of scheduling agreement control with and without release
order documentation.

One distinctive feature for which all of the systems mentioned in this chapter are
used is integrated external procurement with SAP SCM and SAP SRM (see
Fig. 4.19). In this scenario, requirements planning is performed with SAP APO.
This planning results in procurement requisitions for which a supply source is
determined. If the determined supply source is an operational contract that was

88 4 Procurement Logistics



generated in SAP SRM, the procurement requisition or sales order is transferred to
the SRM system.

Possible procurement elements and thus the result of planning include:

• Planned orders for materials that are externally procured or produced in-house.
• Procurement requisitions for externally procured materials.
• Scheduling agreement allocations for externally procured materials for which an

entry has already been made in the source list and a scheduling agreement
already exists.

Scheduling agreement allocations for outline agreements leads to the release of
the required quantities from the supplier. Planned orders are either converted to
production orders or purchase requisitions. The following describes the purchase
requisition as a trigger for procurement.

4.3.2 Purchase Requisition

A purchase requisition represents a request to the Purchasing department to procure
a material or service in a speci�ed quantity and at a speci�c point in time. Purchase
requisitions (abbreviated asPurRqs) are either directly or indirectly generated and
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are always internal documents. They are not passed on to external suppliers in that
form and are solely for internal use.

In relation to the procurement process, a purchase requisition can be seen as its
trigger. Every purchase requisition can contain arequirement tracking numberfor
de�nitive identi�cation of the requirement and for tracking of the resulting pur-
chasing transaction.

Figure 4.20 shows the purchasing transactions for the requirement tracking
numbers for “Beverage” and “Food” and the related purchase requisitions
10014060 and 10014061. Both purchase requisitions are summarized in collective
requisition 4500017470. In addition to the material number, vendor and
corresponding purchase order history, the requirement tracking number is an impor-
tant selection criterion for the monitoring of a purchase.

If a purchase requisition is directly generated, the document is entered manually
and the material to be procured, along with the delivery date when the material is
needed, is entered.

In the case of indirect creation of a purchase requisition, it is generated automat-
ically by another SAP component. Automatic generation can be triggered by the
following procedures and processes:

• Planning
In the ERP system, the consumption-based planning recommends the materials
to be procured based on past consumption and existing stock. The result of
planning externally procured materials is a purchase requisition. In addition, for
SCM-based requirements planning, a purchase requisition can be generated
through the conversion of planned orders in the ERP system. Integration in the
requirements planning has already been examined in the previous section.

• Distribution logistics
If a customer order contains one or more items that are not in stock and must be
obtained externally, a purchase requisition can be automatically generated in

Fig. 4.20 Purchasing transaction requirement tracking numbers
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Purchasing. A detailed description of such individual orders is given in Chap. 6,
“Distribution Logistics”.

• Supplier Relationship Management
In much the same way as self-service external procurement can be done via SAP
SRM, a purchase requisition can also be generated in EAP ERP after a shopping
cart has been created in SAP SRM and approved.

In addition to the integration options cited above, purchase requisitions can be
automatically generated through so-callednetworksin the ERP component PS
(Project System) as well as viamaintenance ordersof the component EAM
(Enterprise Asset Management, Maintenance and Service Management).Produc-
tion orders, which are generated in production planning and control, can also
generate purchase requisitions if they contain services, usually external processing
or non-stock components.

The purchase requisition contains the items to be procured along with the
respective procurement types. Possible procurement types include “normal” procure-
ment, that is, external procurement, as well as procurement through subcontracting

Purchase Requisition
Figure4.21shows a purchase requisition having the number 10014064. This
purchase requisition contains two items that are materials to be procured
externally. Item 10 (5 units of Material 101–110) was generated with refer-
ence to the existing purchasing info record 5300000046, and is to be procured
externally from Vendor 1000, the company C.E.B. in Berlin.

Fig. 4.21 Purchase requisition
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or external service, vendor consignment and stock transfer. As with stock transfer,
vendor consignment is examined as special stock in Volume II, Chapter 3, “Ware-
house Logistics and Inventory Management”. In addition to the procurement type,
the item also indicates the quantity and delivery date for the material to be supplied
as well as the scope of required services.

Depending on whether the materials to be procured externally are stock or
consumable materials, certain information is either compulsory or optional on the
item level. A purchase requisition can be created for material with or without a
material master record. If a material is to be obtained for a cost center, an account
assignment category is issued for that item.

Purchase requisition items for the external procurement of stock material require
the indication of a material number. This material number forms the basis of
quantity, value and consumption updates in the material master record. The con-
nection to a material master record also enables the record to be updated with regard
to the moving average price of the external procurement, whereby changes in stock
value always lead to an entry in a balance sheet account (see Fig.4.22).

The procurement of stock material is the foundation of external procurement as
described in this chapter. The different aspects of stock valuation, on the other hand,
are discussed in Volume II, Chapter 3, “Warehouse Logistics and Inventory
Management”.

Consumable materials are materials that can be procured externally but whose
value settlement is done via cost element or �xed asset accounts. In contrast to the
updating of the material master record as is done for the procurement of stock
materials, for goods and invoice receipt, the procurement value is debited to the
consumption account indicated in the purchasing document and the respective
account assignment object is updated. Examples of consumable materials include
of�ce supplies and computer systems.

The procurement of consumable materials does not necessarily require entering
a material number. Here it is important to differentiate between:

Stock Material Consumable Material

With Material Master Without Material Master

Material valuation 
controlled by 

material master

Manual
Account 

Assignment

Update G/L Account
In Financial Accounting

Charging to Account 
Assignment Object

Fig. 4.22 Account assignment of stock and consumable material
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• Consumable material without a material master record.
• Consumable material with a material master record for which neither quantita-

tive nor value-based materials management is conducted.
• Consumable material with a material master record for which a quantitative but

not value-based materials management is conducted; this includes the procure-
ment of stock material for internal consumption.

For the procurement of consumable materials without a material master record,
master data attributes, such as description and order units, cannot be determined
from a material master and must be manually entered in the document. In contrast to
the procurement of stock material, acquisition of consumable materials requires
assignment to an account assignment object (such as a cost center, projects, plants,
or directly to a customer or production order), since material consumption is
generally booked as an expense. There is no value, quantity or consumption-
based update.

Purchase requisitions may be subject to an approval procedure. Depending on
the business necessity, if certain conditions are ful�lled, a purchase requisition must
be approved before further processing is allowed. The release procedure will be
explained in Sect.4.6.4.

4.4 Order Processing

Order processing, the actual purchasing process, is the heart of procurement
logistics. Figure4.23shows the integration of order processing with procurement
logistics and the downstream processes of delivery and invoice veri�cation.

For external procurement, typical order processing starts with a request for
quotation issued to a vendor and the actual quotation. The subsequent purchase
order, which is forwarded to the vendor, is usually con�rmed by that vendor, and
the system generates a delivery. The delivery is the basis for goods receipt and the
generation of a material document. Invoice Veri�cation can then check the invoice
received by the vendor and �nally pay the bill.

4.4.1 Request for Quotation and Vendor Quotation

A request for quotation is a request to a vendor to submit a quotation on the supply
of materials or the performance of services.

The request for quotation is an optional, manual step that can either be done
manually or in the context of an existing purchase requisition or outline agreement.
Using a request for quotation, you can manage and compare the quotations of
vendors.
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Figure4.24displays a request for quotation to a vendor that has been created in
connection with a purchase requisition. The corresponding purchase requisition
data, such as the delivery data, the materials to be procured and the quantity, are
automatically assumed in the request for quotation.

The request for quotation to a vendor consists of the RFQ header and RFQ items,
citing the materials to be externally procured, as well as the corresponding delivery
dates. Unlike the subsequent purchasing documents and preceding purchase requi-
sition, the request for quotation cannot indicate account assignment.

In Purchasing, the request for quotation and quotation are one and the same
document. The RFQ is created, then subsequently printed out and sent to the external
vendor.
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Fig. 4.23 Overview of order processing and delivery
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The prices and conditions based on the request for quotation to an external
vendor are updated in the original RFQ—in this way, the request becomes the
quotation, that is, the offer from the vendor to supply the requested materials at
certain conditions. The vendor’s quotation is legally binding and relevant for
subsequent procurement and procurement conditions. Alternatively, the vendor
can also issue a rejection for the received request for quotation. The RFQ is an
optional, not a compulsory, document. Orders can generally also be created without
a previous request for quotation to a vendor.

If the desired quantity is to be supplied according to a speci�ed plan, schedule
lines can be added for the individual items to record precise information on delivery
date and time for individual subsets. Several related RFQs can be bundled under a
collective number. The collective number represents an internal reference with which
several RFQs and quotations can be individually selected for evaluation purposes.

If a request for quotation is sent to more than one vendor, the system can
determine the cheapest offer and automatically send a rejection to the more
expensive vendors. In addition, prices and delivery conditions for individual

Fig. 4.24 Creating a request for quotation (RFQ)
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quotations can be stored as an info record for subsequent use. Offers you are not
interested in are assigned a rejection code and can be automatically answered with a
rejection letter to the vendor.

4.4.2 Purchase Order

Within the context of external procurement, we have already explained above the
determination of requirements, its integration with requirements planning, the
creation of a purchase requisition and source supply determination using RFQ
and quotation processing.

The purchase order represents a request to the external vendor to supply a certain
quantity of a speci�c material at a speci�ed time under stipulated conditions.

In addition to a purchase order for external procurement, there are other types of
orders. This includes stock transfer orders, for which the material to be procured
can be obtained within a company or from another organizational unit—another
plant or storage location.

Fig. 4.25 RFQ display

Information on Stock Transfer Orders
Stock transfer orders are explained in Volume II, Chapter 3, “Warehouse
Logistics and Inventory Management”, in the section “Goods Movement”.

Request for Quotation
Figure 4.25 shows RFQ 6000000025 for the procurement of 5 units of
Material 101–110 from the external vendor C.E.B. in Berlin. The delivery
date is to be December 9, 2010. The quotation deadline is December 31, 2010.
That is the date by which the vendor must submit a quotation. If this does not
happen, the system offers a reminder function to remind the vendor of the
request for quotation.
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A purchase order can be created manually or—in order to reduce data-entry
work and entry errors—directly in relation to preceding documents. The various
types of order creation below are illustrated in Fig.4.26.

4.4.2.1 Creating Purchase Orders

• Manual creation
Manual creation of a purchase order, for which the vendor for external procure-
ment is already known and need not be automatically determined by the system.

• Conversion of purchase requisitions
Purchase orders can be directly generated through theconversionof purchase
requisitions. Conversion can either be done manually or automatically, in which
case the vendor cited in the supply source of the purchase requisition is assumed. If
the purchase requisition is not yet allocated to a source of supply, a purchase order
can still be created; the external vendor must then be manually entered in the order.

• Creation of orders with reference
A purchase order can be created with reference to preceding documents. If
reference is made to a purchase requisition, RFQ or contract, item data and, if
available, header data from the preceding document will be used in the order.
Creating a purchase order with reference to an existing contract is called arelease
order. Reference to a preceding document leads to an update of the purchase order
item with the corresponding document and item number. Using this document
�ow, it is possible to check whether a reference was made, and if so, which
document item was referenced in the generation of a purchase order item.

Purchase Order Processing

Purchase
Order

Purchase
Requisition

Purchase
Order

Contract(Request for)
Quotation

Purchase
Requisition

Convert Create with reference Copy

Release

Confirm

DistributeVendor

Fig. 4.26 Purchase order creation
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A special form of order generation is done inVendor Managed Inventory(VMI), in
which a supplier takes on the planning tasks for his or her articles in a customer’s
company.

The external vendor has access to the inventory and replenishment data in the
customer’s system. Actual generation of the purchase order in such a scenario is
done automatically based on an order con�rmation issued electronically via EDI
(Electronic Data Interchange) by the vendor. The ERP system can achieve a VMI
scenario from the supplier view as well as the customer view.

VMI or Supplier Managed Inventory(SMI) was explained in relation to SAP
Supply Network Collaboration (SNC) in Sect.4.1.4(see also Fig.4.3).

Limit orders are another special form of orders. They offer considerable advantages
in the procurement of consumable materials. Normally, when consumable materials
are procured, a purchase order is generated for every procurement procedure,
which will subsequently serve as the basis for invoice veri�cation. For limit
orders, a purchase order has an item-related value limit, and a certain validity
period is set.

A limit order represents what is known as ablanket purchase order, and enables
consumable materials or services to be procured when individual order processing
would not be wise for economic reasons. In contrast to the process overview in
Fig. 4.23, this type of external procurement directly allows an incoming invoice
with reference to a limit order without having to previously enter a goods receipt.
The major advantages of this type of order lie in the reduced process costs, since
several consumable materials and/or services can be procured over a length of time
with only a single order item, without needing to generate purchasing documents
for it or book goods receipts.

Vendor Managed Inventory for Trading Goods
A typical case where VMI is employed is the planning of consumer goods in a
commercial enterprise by the producer of said goods.

• From the customer view, a continual electronic transfer of inventory and
replenishment data �ows from commercial enterprise to external vendors
via EDI.

• The vendor receives the inventory and replenishment data, conducts
replenishment planning for the consumer goods and ultimately creates a
customer order and order con�rmation, which are sent to the customer
electronically.

• From the customer side, the order con�rmation can be used to automati-
cally generate a purchase order. The order number of this purchase order is
transferred to the external vendor. Delivery of the ordered consumer goods
is done in relation to this order number.
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A purchase order consists of a document header and the order items. The
document is displayed as asingle-frame transaction. This display shows all signi�-
cant data areas, header and item data on a single entry screen (see Fig.4.27).

The left margin, in the document overview screen, shows the various sales
documents that pertain to an order or vendor or are required for daily work.
Depending on the desired document type and time period, the document display
can be limited to purchase orders, purchase requisitions, inquiries or delivery plans.

Theheaderof the purchase order contains data relevant to the entire document.
Such data includes payment conditions, Incoterms, organizational data and the
actual source of supply, the vendor. In addition, the order header includes commu-
nication data and purchase order texts that can be forwarded to the vendor.

The item overviewcontains the most important material data, such as the
material number, order quantity and the plant to which the material is to be

Fig. 4.27 Order document overview

Document Overview
Figure 4.27 shows an order addressed to Vendor 1000 and the document
overview for the selected vendor with the completed purchase requisitions. In
this example, the displayed Order 4500017474 is generated with a reference
to Purchase Requisition 10014066. Three further purchase requisitions for the
same vendor have not yet been processed. The item detail shows the calcula-
tion and purchasing conditions that apply for external procurement of that
material from Vendor 1000.
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delivered. The item data includes the item type as well as information regarding
account assignment for which any necessary value-based update, especially for the
procurement of consumable materials, is to be undertaken (see also the explanation
on the procurement of consumable materials above in Sect.4.3.2).

In this regard, theitem typecontrols whether the indication or recording of a
material number, account assignment, goods and invoice receipt is possible or
necessary for the respective order item. Generally, SAP ERP recognizes the fol-
lowing item types in an order that requires different order processing:

• Normal
This item type is used for stock or consumable material that is to be procured
externally.

• Limit
Limit items contain a value limit for the procurement of consumable materials or
services.

• Consignment
For vendor consignment goods, the vendor provides the company with materials
that belong to the vendor until they are withdrawn. Storage of an ordered
consignment material does not yet lead to an obligation toward the external
supplier. The obligation only exists once the material has been withdrawn from
the consignment warehouse.

• Subcontracting
For subcontracting, a �nished product is ordered from an external supplier,
whereby the components required to produce the �nished product are entered
as order items.

• Stock transfer order
This refers to an order item that is to be procured through a stock transfer.

Fig. 4.28 Item details for a purchase order

Item Details for a Purchase Order
Figure 4.28 shows the item details for material to be procured externally.
Using the tab Quantities/Weights, a purchaser can �nd out the ordered
quantities and the resulting volumes and weights. The Conditions tab in
Fig. 4.28 indicates the price elements and pricing procedures used for the
order, and offers the possibility of performing a pricing analysis.
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• Third-party order
A procurement process in which the ordered material is directly delivered from a
vendor to a third party (such as a customer).

Stock transfer orders, consignment, third-party order processing and
subcontracting are discussed in more detail in Volume II, Chapter 3. The following
examples relate to “standard items” for external procurement of stock material.

The item detail dataincludes additional information regarding the respective
item order (see Fig.4.28). Such information includes further material data, such as
material-speci�c conditions, tax codes and weights, account assignment informa-
tion and tolerances for over- and underdelivery.

Figure4.27showed the pricing analysis for Condition PB00, the gross purchase
price of Material 101–110. The purchase price of€3.60 was determined using a
condition record. The condition record—in this case a material info record—comes
from the purchase requisition allocated to the order, taken from the purchasing info
record displayed in Fig.4.29.

Pricing in a purchase order, the determination of the procurement price, is generally
done with the condition technique mentioned in Chap. 3, “Organizational Structures
and Master Data”, based on so-called condition records. The condition technique, a
core function in every SAP system, offers a �exible, individually controllable func-
tionality with which to map and use price elements that occur in business practice.
This not only enables price elements to be determined but also allows the identi�ca-
tion and execution of messages, tasks and expenses based on certain criteria.

Fig. 4.29 Pricing analysis for order conditions
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The special feature of pricing in Purchasing is based on the fact that purchase
orders are generally created with reference to a preceding document, and the
purchasing conditions in such a document can be incorporated into the pricing
process. The purchase order searches for conditions in info records as well as
conditions saved in outline agreements.

For automatic pricing, especially when time-based conditions are involved, the
system initially bases its determination of the time-based conditions on the docu-
ment date of the purchase order. Alternatively, pricing can be done based on the
price control saved in the vendor master or according to the pricing date type
maintained in the purchasing info record (see Fig.4.14). These system parameters
enable time-based pricing and thus the determination of purchasing conditions that
are valid on the day of the purchase order, the delivery date or the date of goods
receipt.

Order quantity optimization is used in ordering and contract processing to round
off order quantities. Adapting order quantities can serve to optimally utilize trans-
port capacities and n exploit the conditions stipulated with the vendor as exten-
sively as possible. Actual rounding takes place in accordance with the rounding
pro�les set in the system.

4.4.2.2 Rounding ProÞles in Purchasing

The following rounding pro�les are available in Purchasing:

• Static rounding proÞlescan be used to round off a multiple of a quantity unit
without changing the quantity unit.

– An example would be a material that, at an order weight of less than 50 lbs.,
could be ordered in full pounds without the need to round it off. For a quantity
of more than 50 lbs., the order quantity would automatically be rounded up to
a full 100 lbs.

• Addition and subtraction roundingdetermines a percentage increase or decrease
for certain threshold values. If an ordered quantity reaches or exceeds such a
threshold value, the order amount is rounded up or down through adding or
subtracting units.

Information on Condition Technique
Actual condition determination in the pricing procedure is done identically in
all SAP applications. It will be explained in detail in Chap. 6, “Distribution
Logistics”.
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– An example would be screws for the construction of a bookcase. Ten screws
are required per bookcase. Since screws often get lost while the bookcase is
being put together, the system can automatically order 15% more screws. An
order of two bookcases would increase the number of screws to 23, as the
order amount of 20 units is rounded up accordingly.

• A dynamic rounding proÞlecan round an initial quantity unit up or down
multiple times, thereby altering the quantity unit. The dynamic rounding pro�le
is used in procurement logistics especially when a complete logistical quantity,
such as an entire pallet, is to be rounded up or down.

– An example would be a material that is delivered in one cardboard box at an
order amount of more than 10 units. 100 boxes would make up a pallet. If
more than 155 units of this material are ordered, the corresponding amount
would be one pallet, �ve boxes and 5 units of the material. In this example,
the order quantity unit changes from “unit” to “box” and �nally to “pallet”.
Using the respective rounding rules in this case, the order quantity can be
rounded such that it is only delivered in full pallets or boxes.

• Rounding can also be done based on alimit value check. The system uses this
type of check after the cited rounding methods have been performed to deter-
mine the rounded order amount based on the minimum and maximum quantities
in the purchasing info record (see Fig.4.14).

– An example would be an ordered amount of 23 units. Due to dynamic
rounding, the order is increased to 30 units. The limit value check, however,
indicates that the minimum quantity that can be ordered is 50 units.

As in the case of purchase requisitions, purchase orders can also be subject to an
internal approval procedure. Depending on the business necessity, an order may have
to be approved once certain conditions have been ful�lled before it is forwarded to a
vendor. We will explain the order release procedure in this chapter in Sect.4.6.4.

Figure 4.30 shows the possible message types for a purchase order. The
messages conform to a message pro�le and message conditions that are speci�cally
assigned to a certain message type.

Purchasing documents generated in SAP ERP are transmitted to an external
vendor. Messages pertaining to reminders, especially a reminder to issue an order
con�rmation, are created via a special report for purchasing documents.

Order information is transmitted using a variety of media, such as printouts,
e-mail, faxes or EDI. For this, the system generates a message for every request for
quotation, purchase order, contact and respective purchasing document. This mes-
sage is placed into aspool, which is a type of “message queue” that contains all
messages not yet transmitted to the vendor. Release of these messages from the
spool is either done immediately, that is, directly upon saving the purchasing
document, or delayed via a so-called background job. Based on this transmitted
information, the vendor can then issue the order con�rmation.
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4.4.3 ConÞrmations

Con�rmations are messages from a vendor regarding the estimated delivery date
and the delivered quantity of the ordered materials. Con�rmations can either be
created manually or automatically, based on information received electronically.

The advantage of vendor con�rmations is that material requirements planning
can be executed with precise information regarding delivery dates and quantities,
thus enabling more exact planning, especially in the phase between the order date
and desired delivery date. Con�rmations also enable a more precise monitoring of a
vendor’s delivery reliability.

Depending on how the information is entered, we differentiate between
con�rmations that are directly generated in purchasing documents and those that
are documents themselves. Chronologically, from the time an order is transmitted,
the following con�rmations can or must be exchanged in external procurement in
accordance with theconÞrmation control keyissued for an order (see Fig.4.31):

1. The purchase order is transmitted to the external vendor. Transmission takes
place via e-mail, fax, EDI or as a traditional printout.

2. The vendor con�rms the receipt of the order and, depending on the stipulated
arrangements, sends an order con�rmation. The receipt of the order con�rmation
is directly entered in the purchasing document.

Fig. 4.30 Message output for a purchase order
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3. After the vendor has loaded the goods, a loading con�rmation can then
be issued.

4. The shipping noti�cation generates its own document—the inbound delivery.
The termshipping notiÞcationrefers solely to the message itself. The shipping
noti�cation, that is, that con�rmation type, then contains the name “Inbound
delivery”, as soon as the shipping noti�cation has been booked in the ERP
system. It is possible to work exclusively with order con�rmations and create
the con�rmation in the item detail of the purchase order.

5. After physical receipt of the goods, the ordering party books the goods
receipt.

6. The con�rmations are updated in thepurchase order history(see Fig.4.31).

Whether or not a con�rmation is to be expected for an order item and what kind
of con�rmation is required is determined by the con�rmation control key. To make
sure that an order has been received by a vendor, the ordering party can, for
instance, request an order con�rmation. In this case, the order con�rmation has
no speci�c con�rmation control key and can be created at any time for a purchase
order.

If a reminder is issued for an expected con�rmation that has not been received, it
is also saved as a so-calledacknowledgment requirementper order item.

Acknowledgments from a vendor are either created manually or automatically
via EDI. Depending on the con�rmation type, either a separate document or a
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corresponding update in the purchase order is generated. Preliminary goods receipts
and the shipping noti�cation generate a material document and inbound delivery.

In the purchase order history, all procedures performed for an order item are
documented. These procedures mark the document �ow for an order item. These
include goods receipts and invoice receipts, as well as important information on
delivered quantities, document numbers and items, and the posting date on which
the document was generated.

After the purchase order has been generated, transmitted to the vendor and
con�rmed by the vendor, the ERP system generates an inbound delivery.

4.5 Delivery and Invoice VeriÞcation

Goods receipt and delivery are signi�cant components of the logistics chain. After
noti�cation and con�rmation from the vendor of the expected delivery date and
quantities, delivery usually takes place and the ordered goods are stored. The end of
the logistics chain for external procurement is marked by the incoming vendor
invoice, which is checked in the logistics invoice veri�cation process for factual,
price-related and mathematical accuracy.

Fig. 4.32 Purchase order history

Purchase Order History of a Standard Purchase Order
Figure 4.32 shows the purchase order history of the items in a standard
purchase order, for which goods receipt has already taken place. Material
Document 5000012601 and Vendor Invoice 5105609005 were generated on
December 3, 2010, with reference to this order item. Goods receipt and
invoice veri�cation are explained in more detail in the following section.
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Integration with inventory management and warehouse goods receipt is
described in Volume II, Chapter 3, “Warehouse Logistics and Inventory Manage-
ment”. The following examines goods receipt and invoice veri�cation at the end of
external procurement of stock material.

Figure4.33 shows Inbound Delivery 180000152 for the order in the previous
examples (see Fig.4.27). This inbound delivery of 5 units of Material 101–110
takes place in Plant 1000 for Storage Location 0001.

4.5.1 Goods Receipt

Goods receipt can generally be booked with reference to a purchase order or to an
inbound delivery. Using the respective preceding document, the system determines
all signi�cant information required for goods receipt:

• What? (What material was procured?)
• When? (What was the delivery date?)
• How much? (In what quantity?)
• From where? (From which vendor or, in the case of stock transfer, what

delivering plant?)
• To where? (To which destination, which stock?)

In Purchasing, the purchase order is not only the central document for the
external procurement of goods and services, but also an important tool for planning,
inventory management and invoice veri�cation.

Fig. 4.33 Inbound delivery of an order
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In order to ensure that the delivered items are indeed what was ordered, the
physical acceptance of the goods can be recorded in the goods receipt with reference
to an existing purchase order (see Fig.4.34).

The system automatically recommends the data from the purchase order and, for
instance, adopts material and quantity data for goods receipt.

For goods receipt, the delivered quantity is compared to the undelivered order
quantity to determine the open order quantity. If an ordered quantity has been
completely delivered, the system sets aÒdelivery completedÓ indicatorin the goods
receipt for that particular order item. The “delivery completed” indicator shows
whether an order is considered complete and no further goods receipt is expected.
The open order quantity is then set to zero.

If goods receipt and open orders do not match, it could be due to an overdelivery
or underdelivery. An underdelivery corresponds to a kind of partial delivery for
which, depending on business requirements, tolerances can be stored in the system.
Overdeliveries are generally not permissible but can also be enabled—within set
tolerances.

When a goods receipt is posted for a purchase order, the open order quantity of
the order item is updated and apurchase order history recordis automatically
generated. The purchase order history record contains material movement data
signi�cant to the order, including the delivered quantity, material document number
and the posting date of goods movement.

Fig. 4.34 Goods receipt of a purchase order
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Alternatively, goods receipt can be done with reference to an inbound delivery.
In this case, the shipping noti�cation from the external vendor generates an inbound
delivery as a follow-on document to the purchase order.

Goods receipts can also be entered without a reference to a purchase order or
inbound delivery. Suchother goods receiptscan generate an order directly from an
existing purchasing info record, depending on system settings and business
requirement.

A goods receipt posting has extensive effects in the system. Firstly, a material
document is generated. This document, a log for the receipt of goods, serves as
proof of goods movement and leads to an updating of stock. The actual material
document consists of a header and at least one document item. The header contains
the posting date and the name of the author. The document items include a purchase
order reference, if applicable, and the material and posted quantity, as well as
information on the plant and storage location to which the stock was posted.

Fig. 4.35 Material document for goods receipt
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Posting a goods receipt in a material document automatically generates accounting
lines in the determined accounts and subsequently (especially for the procurement
of consumable material) an update of the respective account assignment object.
Material and accounting documents are independent documents with their own
document numbers. Generation of both documents occurs simultaneously, whereby
the accounting document records the accounting effect of goods movement, especially
its valuation (see Fig.4.36).

The movement of goods is relevant to valuation when Accounting is concerned.
The goods receipt posting of a raw material generally leads to an increase in stock
value in current assets. In the case of a stock transfer of the raw material within the
same plant from one storage location to another, there is no posting in Accounting.
In addition to the generation of material and accounting documents, goods issue
slips can be printed out at the time of goods receipt, and a message can be
automatically sent to the purchaser.

A special feature, particularly for retail processes, ispreliminary goods receipt, a
precursor to goods receipt. For this type of con�rmation, the goods have arrived but
no goods receipt has yet been posted in the system. Actual goods receipt takes place
on a time delay in a second step.

This type of goods receipt is thus also known astwo-step goods receipt, in which
the individual quantities are recorded according to the delivery note but not yet

Fig. 4.36 Accounting document for goods receipt

Material Document for Goods Receipt
Figure4.35shows a material document for Purchase Order 4500017474, in
which 5 units of Material 101–110 were posted in Storage Location 0001 of
Plant 1000. In addition to the actual, physical increase in stock in this storage
location, accounting documents were simultaneously generated whose
accounting document 5000000039 follows the value-based stock change in
accounting (see Fig.4.36).
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posted. The advantage of the two-step procedure is the accuracy of the data entry, as
well as the collection of all items that have been delivered by a particular vendor to
a company, in order to perform tasks such as printing sales labels.

4.5.2 Vendor Returns

A return refers to the return of goods to an external or internal supplier. In the case
of external procurement, avendor returnrefers to the return of goods to an external
vendor, and is generally done with a reference document. The reference document
in Purchasing is the purchase order.

The result of a return in this context is a goods receipt correction and a credit
against the vendor, which is taken into consideration for the subsequent invoice
veri�cation.

Returns processing in Purchasing is wholly possible on the procurement side, by
identifying the order item to be returned as a return order item in the purchase order
and sending the item back right at the point of goods receipt. If returns processing
requires shipping documents or freight lists, the return can also be processed
through dispatch handling. Dispatch handling is discussed in Chap. 6, “Distribution
Logistics”.

4.5.3 Invoice VeriÞcation and Handling of Payments

From a materials management standpoint, logistics invoice veri�cation is the last
accounting step of the procurement process, and involves checking the vendor
invoice for factual, price-related and mathematical accuracy. Invoice veri�cation
represents the link between the ERP component Materials Management (MM) and
Financing (FI).

When an invoice is posted, the ERP system sends information to Materials
Management (for example, quantities), Accounting (price differences) and Cost
Accounting (cost center), and updates relevant data (such as material prices). In
addition, invoices blocked from payment, for instance in the case of deviations from
the order document, are processed through invoice veri�cation. Invoice veri�ca-
tion, as a central component of purchasing, accesses all procurement logistics
master data (see Fig.4.37).

After successful processing, invoices are released to Financing for payment.
SAP ERP offers various options for processing invoices:

• You can enter invoices with a reference to a purchase order. The invoice data
is recorded and compared with the purchase order data. If there are deviations,
for instance with regard to quantity or price, the system can assist you in
determining tolerance values. After invoice veri�cation, the invoice amount is
cleared for payment.
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• When the purchase order or goods receipt number is entered, invoices are
automatically generated by the system and posted to the G/L and material
accounts.

• Within the invoice veri�cation process, you can also enter invoices without
reference to a purchase order and post them directly to the corresponding
account.

The incoming vendor invoice (see also Fig.4.23) is recorded in the system as an
invoice document. This invoice document consists of a document header stating the
posting date and vendor (from the accounting view, the invoicing party and
creditor), and at least one invoice document item. This item indicates which amount
was charged for what quantity of a material externally procured from the vendor.
Processing of the invoice receipt and the invoice veri�cation can be done in a
variety of ways:

• Invoice veriÞcation in dialog mode
Invoice veri�cation in dialog mode corresponds to the traditional procedure
of invoice veri�cation: The company receives an invoice, enters its data into the
system with reference to a purchasing document, compares the recommended data
and, if necessary, makes corrections. Referenced documents are generally purchase
orders or individual goods receipts that are to be invoiced separately. Invoices
without a purchase order reference can be directly posted to a G/L or material
account. When an invoice is posted, the purchase order history is updated and
information regarding payment is sent to Financial Accounting.

• Preliminary posting of invoices
Invoices can be preliminarily posted by an employee. When this is done, the
invoice document is entered in the system and saved without posting. Prelimi-
narily posted documents can be edited until the actual posting is done. Only after
posting can account movements and updates be performed.

• Invoice veriÞcation in the background
Invoice veri�cation in the background represents a rational processing of mass
data that only needs to be manually adjusted in exceptional cases. For vendor
invoices, only the allocation and total sum are recorded; the system checks the
invoice automatically in the background. Documents that are not yet posted can
be manually edited by an employee.

Procurment Logistics

Price Control
Account Assignment
Valuation Price

Material Master

Logistics Invoice Verification

Vendor Master Purchase Orders Goods Receipt

Vendor ID
Reconciliation Account
Payment Terms

Material Price
Shipping Conditions
Payment Terms

Stock
Procurement Costs
Delivered Quantity

Fig. 4.37 Master data integration of invoice veri�cation
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• Electronic invoice receipt
For faster data transfer and to prevent typing errors during manual entry of an
invoice, invoice information can be electronically transferred from the vendor to
the system. Similar to invoice veri�cation in the background, the system tries to
independently post the invoices received via EDI (Electronic Data Interchange).
If an invoice cannot be booked, an employee can revise it manually.

An exception to the invoice veri�cation procedures explained above isauto-
matic settlements. They are used to settle goods receipts. This process, known as
ERS (Evaluated Receipt Settlement), is based on an agreement with the vendor that
no invoice is to be generated or expected for a particular purchase order. Instead,
the invoice document is automatically generated from the purchasing document
data of the goods receipt. This eliminates any invoice deviations.

The basis for generation of an automatic settlement are the conditions of the
purchase order and the delivery quantities actually posted. The system uses the
purchase order conditions, payment conditions and tax information to determine
the amount to be paid for this purchase order procedure to the external supplier
(see Fig.4.38).

Another example of automatic settlement is consignment and pipeline settle-
ment. For these types of settlements, the posted withdrawals form the basis of an
internal settlement. Consignment processing is explained in Volume II, Chapter 3,
“Warehouse Logistics and Inventory Management”.

In addition to the net order price, the vendor invoice can also contain
delivery costs. These include costs for a delivery that are charged in addition to
the actual value of the delivery. We can differentiate between planned and
unplanned delivery costs:

Procurement LogisticsBuying
Market
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Vendor

Inbound Delivery & Invoice Verification

Purchase
Order

Internal LogisticsExternal Logistics

Message to Supplier

Invoice

Prices
Quantities

PricesGoods Receipt

Quantities

Fig. 4.38 Automatic goods receipt settlement
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• Planned delivery costs
Planned delivery costsare stipulated in advance with the vendor, a carrier or
customs, and are included in the purchase order on the item level. Examples of
planned delivery costs include freight or customs charges that are either
indicated as a �xed amount, independent of the scope of supply, related to
quantity or as a percentage of the value of delivered goods. Reserves are
automatically posted for planned delivery costs at the time of goods receipt.
When the invoice is received, reference is made to the delivery costs planned in
the purchase order, and the reserves are compensated. The planned delivery
costs are assumed in the evaluation of the stock materials during goods receipt.
On the other hand, for a consumable materials purchase order assigned to an
account, the account assignment object is charged.

• Unplanned delivery costs
Unplanned delivery costsare unknown at the time that the order is placed and are
thus only recorded in the system upon invoice receipt. Unlike planned delivery
costs, there is no accumulation of reserves; instead, the material valuation made
at the time of goods receipt is corrected. Such unplanned delivery costs in the
invoice document can either be proportionately distributed in relation to the
calculated invoice items or go to separate G/L accounts. Distribution of delivery
costs to a G/L account does not debit the balances or account assignment objects.

Incoming Vendor Invoice
Figure4.39shows the incoming vendor invoice 5105609005 for Purchase Order
4500017474. To record the vendor payment request, Accounting Document
5100000018 was generated. Figure4.40shows the accounting document with
the posted invoice amount of Creditor 1000, the �rm C.E.B. in Berlin.

Fig. 4.39 Incoming vendor invoice
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4.5.4 Integration into Inventory Management

In the external procurement of stock material, goods receipt usually takes place into
stock, for which the system increases the inventory. The procurement of
consumables materials leads to goods receipt in Consumption, for which only a
consumption statistic is updated in the material master.

In the following, we assume external procurement of valuated stock material.
You can �nd a more precise description of the differences in the valuation of stock
and consumable materials, as well as an explanation of theQuality Inspection
Engineas part of SAP Extended Warehouse Management, in Volume II, Chapter 3,
“Warehouse Logistics and Inventory Management”.

The material document is proof that an action has caused a change in inventory.
If material movement is relevant to valuation, at least one accounting document is
generated in addition to the material document.

The type of inventory to be updated, the so-calledstock type, is relevant to the
determination of available stock in MRP, as well as for removals in inventory
management. Goods receipt for stock materials can be posted as one of three types
of stock:

• Unrestricted-use stock
This type of stock makes sense if no quality inspection is to take place and there
are no restrictions in use.

• Inspection stock
If a quality inspection is to take place, the stock is posted toinspection stock.
This type of stock is available for planning, but removals for consumption are
not possible.

Fig. 4.40 Accounting document for incoming vendor invoice
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• Blocked stock
Alternatively, goods receipts can be executed asblocked stock, which is gener-
ally neither available for planning nor for removal for consumption.

Goods receipts of consumable material are charged to an account assignment
object. If the material is intended for consumption, Purchasing can stipulate a goods
recipient or unloading point.

As soon as goods movement has taken place and the corresponding documents
have been posted, the quantity, material and type of movement can no longer be
altered. Corrections and cancellations generally require a new document to cancel
the posting of the faulty document.

A further effect of goods receipt relates to updating stock in the material master:
In the case ofgoods receipt to stock, the system increases the entire valuated stock
and the respective stock type by the delivered quantity. At the same time, the stock
value is updated.Goods receipt for consumptiononly updates the consumption
statistics in the material master.

4.6 Optimizing Purchasing

It is the task of Purchasing to cover the requirements occurring in a company. In this
chapter, we have already seen how these requirements are determined and in what
form they are transferred to the respective department for external procurement.
The reported requirement reaches Purchasing either in the form of a purchase
requisition, purchase order or as a release against an existing outline agreement.

In order to satisfy the requirements determined by MRP or directly reported by
the respective departments as quickly and easily as possible, purchasing procedures
must be organized in an optimal manner. Automatic determination of supply
sources and the management and maintenance of outline agreements contribute
considerably to the rationalization potential and thus the optimization of the
purchasing process.

Depending on the system employed, supply source determination can either be
done in SAP ERP or SAP APO. The required master data and objects, such as
purchasing info records and contracts, are transferred via the Core Interface Func-
tion (CIF) to the APO system, where they generate external procurement
relationships. The process for externally procured products is done in the same
way as is depicted in Fig.4.2.

4.6.1 Supply Source Determination

In order for a purchase requisition item to be automatically converted into a
purchase order, the system must know from which source and under what
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conditions the material is to be procured. A supply source can be an external
supplier or one of the company’s own plants.

Source determination in purchase requisitions and purchase orders can be based
on the following objects, which will subsequently be explained in more detail:

• Purchasing info records
A purchasing info record represents a relationship between the vendor and
material to be procured. It contains data on a certain material and the supplier
of that material, such as the current vendor price, planned delivery time and
the vendor’s name for the material. If a purchase order is generated with
reference to an info record, the system automatically assumes its purchasing
conditions in the subsequent order.

• Outline agreements
If a purchase requisition has been allocated to an outline agreement, the system
can generate release orders or delivery schedules.

• Source list
Entries in a source list determine for a speci�ed period of time which sources
should be preferentially used.

• Quota arrangement
Quota arrangements in�uence the allocation of possible supply sources to a
purchase requisition by determining what portion of the total demand of a
material may be procured from which source.

• Plants
Internal procurement between locations of the same company can be performed
with stock transfer orders using an internal procurement procedure. The plant of
procurement represents the internal supply source.

Actual supply source determination—determining from which vendor the material
to be procured is to be ordered—can either be done directly and manually when the
purchase requisition is created, or automatically in the planning run.

In the case ofmanual supply source determination, the requesting party or
Purchasing employee determines from which vendor a certain required item is to
be procured when the purchase requisition is created.

Generally, however, Purchasing is responsible for supply source management
and the allocation of sources, and is supported by the ERP system, which can
recommend a list of existing supply sources. If the purchase requisition is identi�ed
as relevant to source determination (see Fig.4.41), the system can allocate a supply
source. If the system �nds more than one valid supply source for an item, the
decision process can be supported by a price simulation or data from the vendor
evaluation.

Supply source determination can also beautomated. Especially during
requirements planning, the purchase requisition can contain not only material
requirements but also the supply source that has been automatically allocated to
the respective requirement item. The automatic and speci�c determination is
supported by thesource list.
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Actual procurement can be conducted externally or internally. Vendors are
among the external supply sources for external procurement. Other plants belong-
ing to the same company are among the internal supply sources of internal procure-
ment, which is done via stock transfer orders. Stock transfer orders are explained in
Volume II, Chapter 3, “Warehouse Logistics and Inventory Management”.

4.6.1.1 Source List

Using source lists, the possible supply sources of a material for a speci�c plant can
be managed (see Fig.4.42). The source list, which is taken into consideration for
automatic supply source determination in Purchasing and during requirements
planning, contains the supply sources of a material that are permitted and not
permitted for a plant. In this regard, you can decide whether a supply source should
have preference for a speci�ed period. If nothing is allowed to be procured from a
certain supplier during a speci�ed time, this source and its source list are blocked.
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Fig. 4.41 Overview of supply source determination
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We have already mentioned that the result of automatic material requirements
planning can be a purchase requisition. In such a case, the supply source can be
automatically determined in a purchase requisition. Automatic determination of a
supply source using source list entries requires that a valid source list entry exists
for the corresponding material and that it has been identi�ed as relevant to MRP.

A source list requirementcan be set for a material. This setting results in that
material only being permitted to be procured from the supply sources cited in the
source list as valid. In such a case, the existence of a source list would be
compulsory. Identi�cation of the material is done in the Purchasing view of the
material master record (see also Fig.4.11). This source list requirement can also be
de�ned for an entire plant. For this, however, there must be source list entries with
valid supply sources for all materials of a plant to be procured externally.

The source list is generally maintained per material and plant (see Fig.4.42). The
source list entries can either be made manually or automatically by the system.

• Manual maintenanceis either performed directly or based on an existing outline
agreement or purchasing info record. If an outline agreement or info record is
created or edited, the corresponding contract item or purchasing information can
be transferred to the source list of the material.

• For automatic generationof the source lists, the system offers the option of
rapidly collecting all supply sources of a material in a source list and generating
or updating the corresponding source list items. Automatic generation of source

Fig. 4.42 Source list overview

Source List
Figure 4.42 shows a source list for Material 101–100 in Plant 1000. The
material can be procured from May 26, 2010, to December 31, 2010, from
Vendor 1000 as well as Vendor 1111. Figure4.43 shows the detail of the
source list item for Material 101–100 for Vendor 1000. Because this source
list record is not relevant to MRP, it is not included in the purchase requisition
for automatic supply source determination.
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lists offers a preview function with which you can simulate the effects of an
automatic generation run and assess its possible consequences.

4.6.1.2 Quota Arrangement

Like the source list, the quota arrangement facilitates the maintenance of supply
sources on the plant level. The main difference is that the individual supply sources
are assigned a quota. If a certain material can be procured from various supply
sources, this quota indicates which portion of the requirements can be procured
within a speci�ed period from which supply source.

Fig. 4.43 Detail of a source list item
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As in the case of the source list, quota arrangement is used in supply source
determination when a quota arrangement item exists for a particular material for the
respective period of time. The allocation of a supply source using quota arrange-
ment and the respective division of requirements among various suppliers based on
a set quota is conducted automatically in the planning run. The system calculates
the division percentage of requirements using the set quota and updates the quota-
allocated quantity for every requirement allocation that is based on the quota
arrangement. In this case, the actual requirement quantity is not divided, but rather,
the entire required quantity of a purchase requisition is allocated to a supply source
based on the quota arrangement.

Supply source determination with the aid of a quota arrangement and thus the
updating of the quota-allocated quantity can be done in various areas of procure-
ment, at various times and based on a variety of purchasing documents.

Quota Arrangement
Figure4.44shows a quota arrangement for Material 101–100 and Plant 1000.
In the period from December 21 to December 31, 2010, the material can be
obtained from two vendors: 80% from Vendor 1000 and 20% from Vendor
3000. External procurement from Vendor 1000 is done based on the
agreements in the existing purchasing info record 5300000143.

Fig. 4.44 Maintenance of the quota arrangement
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When you determine a quota for supply sources in a validity period, the quota
arrangement, and thus the determination of the next supply source for a require-
ment, can be taken into consideration in the following areas:

• Purchase requisitions
Source determination in the purchase requisition process can be controlled via a
quota arrangement, whereby the required quantity of a material �ows directly
into the quota-allocated quantity of the quota arrangement item.

• Purchase orders
Orders created on the basis of a purchase requisition for which a quota has already
been taken into account do not in�uence the quota-allocated quantity. Otherwise,
the ordered quantity of a material �ows into the quota-allocated quantity.

• Scheduling agreement
In the case of a scheduling agreement, the total quantity of the schedule line
�ows into the quota-allotted quantity.

• Planned orders and production orders
If a quota has been set for supply source determination, the total quantity of all
planned and production orders generated in the MRP process �ows into the
quota-allocated quantity. If the planned order is converted to a purchase requisi-
tion, the quota-allocated quantity is not updated by the follow-on document (see
also Fig.4.18).

A variety of batch sizesfor the materials to be procured can be set in the quota
arrangement item, depending on business demands. These batch sizes are only
taken into account for material requirements planning, the automatic generation of
purchase requisitions and planned orders. Depending on the type of batch size of the
quantity to be procured, MRP differentiates between a maximum and minimum
batch size and a maximum quantity.

The maximum batch size refers to the maximum quantity that may be allotted in
a planning run per procurement recommendation. If the maximum batch size is
smaller than the required quantity, the remaining quantity receives a new quota.
The minimum batch size, on the other hand, de�nes the minimum amount that must
be allocated to a supply source per procurement run.

A maximum quantity can be maintained per quota allocation line. The maximum
quantity is taken into consideration in the manual and automatic generation of
purchase requisitions, and serves as an upper limit for the quota-allocated quantity
of a supply source. The system checks whether the quota-allocated quantity is or
would become larger or the same as the maximum quantity. If this is the case, that
particular supply source is no longer recommended.

4.6.2 Outline Agreements

An outline agreementis a long-term agreement with an external supplier regarding
the supply of materials or the performance of services at predetermined conditions.
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The outline agreement and its stipulations apply for a de�ned period of time and
either for a prede�ned total purchase quantity or a particular total purchase value.

Outline agreements generally do not contain information on delivery dates or
delivery quantities. Depending on the type of outline agreement involved, the
delivery date and the quantity to be delivered are either indicated in a release
order or schedule line.

An outline agreement can either be a contract or a scheduling agreement. The
major differences between the two types of contracts relate to the document volume
and their use in automatic materials requirement planning.

4.6.2.1 Contracts

Contracts are created manually either with or without reference to an existing
purchasing document. You can thus not only create a contract without a reference
or use an existing contract as a model, but you can also create contract items with
regard to an existing quotation or purchase requisition.

A contract is a purchasing document whose structure and separation into a
document header and document item do not differ greatly from other purchasing
documents. Like other documents, the header data of a contract contains informa-
tion that applies to the entire document. Such information includes vendor data, the

Differences Between Contract and Scheduling Agreements
Contracts and scheduling agreements are outline agreements andthus long-
term agreements with external suppliers. The two major differences between
them consist of the following points:

• Document volume
Contracts generally have a considerably higher volume of documents,
since a new purchase order is generated in the system for every release
order. In contrast, the scheduling agreement is only augmented by one
other document, theschedule line, which is always supplemented with the
new requirement quantities and dates.

• Automatic planning
For supply source determination in material requirements planning, a
contract item can be automatically allocated to a purchase requisition
item as a supply source. This purchase requisition must then be converted
to a purchase order, which causes the outline agreement document to
be generated. The generated purchase order is called a release order. On
the other hand, the scheduling agreement offers the opportunity of having
a schedule line directly and automatically generated from the planning
run without the creation of additional purchasing documents. (see also
Fig. 4.50).
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contract period and header conditions, such as delivery costs that apply for all
contract items.

The item data contains the material or service to be procured externally, prices
and texts, but no exact delivery quantities or dates. The individual contract items
can either refer to a single plant or all plants within a purchasing organization (see
also Chap. 3, “Organizational Structures and Master Data”).

For plant-independent items, we refer to what is known as acentrally agreed
contract, whose primary advantage is that better conditions can often be negotiated
for a central purchasing organization than for each individual plant. For a centrally
agreed contract, the respective plant is not speci�ed until the actual purchase
order—the release order—is created. Only those plants assigned to the respective
purchasing organization can release against a centrally agreed contract.

Depending on whether the total quantity to be ordered within the contract period
has already been reached or the total value of all possible release orders has
not exceeded a speci�ed amount, you can choose between two types of contracts:
quantity contracts and value contracts.

For a quantity contract, the total quantity that is to be ordered within the
stipulated contract period is already known, based on an agreement with the
external vendor. The target quantity of material is maintained in the item data
(see Fig.4.45).

Controlling Release Orders with the Source List
Depending on business requirements, it may be necessary to block certain
plants belonging to a particular purchasing organization from releasing
against a centrally agreed contract. In order to prevent the centrally agreed
contract from being determined as a source, it can be blocked with a source
list entry for the respective plant.

Fig. 4.45 Item overview of a quantity contract
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A quantity contract is ful�lled when the sum of all contract release orders has
reached the stipulated quantity. In this regard, the so-calledrelease order documenta-
tion for a contract indicates all details on order activity, the individual purchase orders
with the respective quantities, as well as the cumulative total quantity and the order
value. The release order documentation is automatically updated when a release order
is created, and serves as the basis for contract monitoring (see Fig.4.46).

Value contractsrefer to a contract type for which a total value is speci�ed at the
start that is not to be exceeded by the total release orders. A value contract is
ful�lled when the sum of the release orders has reached the value speci�ed with the
vendor.

This total value, ortarget value, is maintained in the header of the value contract
(see Fig.4.47). Unlike quantity contracts, they do not necessarily have to indicate a
stipulated target quantity at item level, but only the materials that are to be released
against the value contract.

Fig. 4.46 Release order documentation for a quantity contract

Quantity Contract
Figure 4.45 shows a quantity contract stipulated with Vendor 1000. The
purpose of this contract is the external procurement of 1,000 units of Material
100–101 at the conditions indicated for that item.

Release Order Documentation for a Quantity Contract
Figure 4.46 shows the release order documentation for Quantity Contract
4600000063 from the previous example.Of the speci�ed target quantity, 85
units have already been released in two purchase orders. The open target
quantity thus equals 915 units.
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A special case in maintaining value contracts is the generation of contract items
without a material reference. For instance, to enable procurement of of�ce
materials, creation of a contract item for that group of materials can be limited to
the entry of a material group and, depending on the type of contract, the indication
of a target quantity or total value.

4.6.2.2 Scheduling Agreement

Like a contract, a scheduling agreement is a longer-term agreement with a vendor,
and also belongs to the group of outline agreements. The purpose of this type of
agreement is the supply of materials at �xed conditions, in a speci�ed period and at
a de�ned total purchase quantity (see Fig.4.48).

From a business standpoint, the scheduling agreement corresponds to a type of
order having a long validity period.Schedule linesuse these validity periods, which
are separate from target quantities and conditions, to control the required partial

Fig. 4.47 Header data of the value contract
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quantities and delivery dates. These schedule lines can be created with or without
reference to a purchase requisition. The external vendor is noti�ed of the partial
quantities and delivery dates upon accessing the scheduling agreement.

Scheduling agreements offer three advantages: Firstly, in contrast with purchase
orders, they require less administrative effort, because they can be used in
requirements planning to keep warehouse stock low using just-in-time delivery
and to allow an overview of requirements over the longer term.

Secondly, scheduling agreements shorten processing times in a company, since
their delivery schedule lines can replace a number of purchase orders or contract
release orders. The process can be largely automated, for instance by con�guring it
to generate daily requirements planning and subsequent releases and perform
weekly release order determination. Manual processing by the purchaser or planner
would then only be necessary in exceptional cases, such as for changes in
requirements within the scheduling agreement period.

Thirdly, stipulating a scheduling agreement and selecting reliable vendors
shortens the procurement cycle and reduces stock, since stockkeeping is predomi-
nantly done by the vendor. In return, because of the long-term service commitment,
vendors can negotiate more favorable conditions with their suppliers. These
advantages can be passed on to your company in the form of more favorable
procurement conditions.

Scheduling agreements are created manually. This can be done with or without
reference to a purchase requisition, outline agreement request, requisition or
another scheduling agreement. Scheduling agreements are always plant-speci�c,
and can be generated with reference to a centrally agreed contract in order to take
advantage of centrally agreed conditions.

Fig. 4.48 Item overview of a scheduling agreement

Scheduling Agreement
Scheduling Agreement 5500000132 (see Fig.4.48) is a scheduling agreement
with Vendor 1000 regarding the supply of a total of 500 units of Material
100–101 at a price of€3.99 per unit. Agreement Type LPA indicates that this
scheduling agreement includes release order documentation.
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Due to the close relationship between a scheduling agreement and a purchase
order, the same item types are available when a scheduling agreement is created.

Scheduling agreement schedule lines contain information on the required partial
quantities and delivery dates. They can either be manually or automatically
generated by MRP (see Fig.4.49). The automatic generation of scheduling agree-
ment schedule lines through Planning—especially in the case of series production,
which represents a bulk transaction with a high degree of repetition—is a particular
advantage of scheduling agreement processing.

Scheduling agreements can be used with or without release documentation. The
release documentation includes data on the schedule line information transferred to
the external vendor. Figure4.50shows the difference between processing schedul-
ing agreements with and without release documentation.

• Scheduling agreements without release documentation
For scheduling agreements without release documentation, the schedule lines
are transferred to the vendor in the form in which they are saved in the system.
The item level of the scheduling agreement only indicates when the last release
took place. Depending on system settings, the system—which does not update
detailed documentation regarding the releases already communicated to the
vendor—generally sends the vendor all open schedule lines for every alteration
to the scheduling agreement.

Scheduling Agreement Schedule Lines
Figure4.49shows the schedule lines of a scheduling agreement. The target
quantity of 500 units for Material 100–101 is divided into �ve quantities of
100 units each. The scheduling agreement schedule lines contain the respec-
tive schedule line quantity and the desired delivery date. The delivery date
and requirement time can be entered precisely to the day, to the week or to the
month.

Fig. 4.49 Schedule lines of a scheduling agreement
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• Scheduling agreements with release documentation
In the case of scheduling agreements with release documentation, the schedule
lines are not directly forwarded to the vendor. They serve exclusively as internal
information and can only be sent to the external vendor by creating a release.
The release documentation stores the transmission date, the time and the last
goods receipt date, as well as the quantities and dates transmitted to the vendor,
thus offering complete transparency of the release information communicated to
the vendor. The release can either be aforecast(FRC)delivery schedule release
or just-in-time (JIT) release.

The scheduling agreement releaseis only for scheduling agreements with
release documentation. A release is a message to a vendor to deliver the material
on the dates indicated in the schedule lines.

A scheduling agreement release can be created manually or automatically with
the aid of a report, and sent as an electronic message. Automatic release generation
in this case can be either performed for all selected scheduling agreement items or
only for those for which schedule lines have been created or edited.

Depending on business needs, the release can be in the form of aforecast
delivery schedule releaseor ajust-in-time release. Requirement times and schedule
lines in a forecast delivery schedule release are generally de�ned to the week or
month, and provide the vendor with a medium-term overview of requirements. On
the other hand, just-in-time releases show requirements to the day or even hour.
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Fig. 4.50 Scheduling agreement types
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4.6.3 Vendor Evaluation

The vendor evaluation supports purchasers in selecting vendors and performing
running controls of vendor relationships. As a seamlessly integrated component of
Purchasing, the vendor evaluation accesses all materials and quality management
data and evaluates them in accordance with your respective business needs.

The purpose of the vendor evaluation is to ensure your own competitive capa-
bility by providing Purchasing with precise information on the most advantageous
prices as well as payment and delivery conditions.

A further aspect of the vendor evaluation is thevendor rating. The vendor rating,
with the aid of a scoring system and the corresponding criteria and weighting,
allows a direct comparison of the performance of a particular vendor based on the
previous business relationship. The use of such a system in external procurement
ensures an objective assessment, since all vendors can be evaluated based on
uniform criteria. Any dif�culties or deviations in the performance of stipulated
services can be detected early and eliminated using detailed information in cooper-
ation with the external vendor.

The vendor rating and evaluation are thus a central part of supply source manage-
ment (see Fig.4.51). Vendor or supply source managementincludes all business
activities in the life cycle of a vendor relationship, and its goals are conducting
operative procurement with the optimal supply source and further developing the
contractual relationship with the respective vendor.

The evaluation of external vendors is done on the purchasing organization level,
meaning every purchasing organization evaluates the vendors allocated to it. Actual
evaluation is done on the basis of materials management master data, inventory
management data and goods receipts with their quantities and dates, as well as
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Vendor Management
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based on data of theLogistics Information System(LIS). The LIS will be explained
in Volume II, Chapter 5, “Controls and Reports”.

Themain criteriaconstitute the basis for vendor evaluation. Each service is rated
on a scoring system from 1 to 100 points. The main criteria assessed, which
ultimately determine the overall score of an external vendor and which can be
de�ned independently by every purchasing organization, and the point scale can be
altered individually (see Fig.4.52).

Depending on the criterion, the main criteria can vary in signi�cance. That is
why Purchasing can de�ne a weighting key to control the share a criterion has when
calculating the score on the next level up.

Fig. 4.52 Main criteria for vendor evaluation

Main Criteria and Overall Score
Figure4.52shows the vendor rating of Vendor 1000 in Purchasing Organiza-
tion 1000. The four main criteria—price, quality, delivery and service—are
weighted equally in this example and are evaluated individually. The evalua-
tion of a main criterion depends on the rating of the subcriteria allocated to
that main criterion. The overall score of the vendor amounts to 69 out of 100
possible points, and results from the average of cumulative main criteria
points.
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Subcriteriarepresent the next level in the vendor rating. For every superordinate
main criterion, the system determines its evaluation based on the corresponding
subcriteria. The data required for scoring of a subcriterion can be determined
manually, semiautomatically or fully automatically by the system. For manual
subcriteria, the scoring is entered directly by the employee. Scores for semiauto-
matic subcriteria can refer to existing purchasing info records. For automatically
determined subcriteria, the system determines the score based on actual goods
receipts and/or quality messages (see Fig.4.53).

The result of the vendor rating can either be displayed and evaluated in SAP ERP
or within the context of a strategic supplier evaluation in SAP SRM (see Fig.4.54).
SAP ERP offers a variety of list displays and standard analyses to assess and
visualize the vendor evaluation.

Subcriteria and Scoring of a Main Criterion
Scoring of the subcriteria in Fig.4.53�ows into the main criterion “Price”.
The main criteria score then corresponds to the average score of its
subcriteria—price level, price history and market behavior. The subcriteria
can generally be freely de�ned. However, the SAP standard system supplies
the necessary subcriteria with which an external vendor can be evaluated.

Fig. 4.53 Subcriteria of the vendor evaluation
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In addition to displaying all vendors for whom evaluation has not yet been
performed, you can also compare individual vendors with the average rating of
all vendors from which a speci�c material is externally procured. The evaluation

Fig. 4.54 List of the top 15 suppliers (SAP SRM)

Fig. 4.55 Evaluation comparison in a vendor evaluation
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comparison in SAP ERP shows the general rating of a vendor as well as the average
rating of vendors for the external procurement of a certain material.

4.6.4 Release Procedure

In several enterprises, a purchase requisition exceeding a certain value must �rst be
approved by various departments before the actual procurement can take place. The
same is true for purchase orders that ful�ll speci�c characteristics or value limits.
Approval not only ensures the control of authorizations in accordance with business
requirements, but also the veri�cation of factual accuracy, such as the indicated
account assignments or supply sources.

The release procedure, as well as the purchase requisition, is supported by the
following purchasing documents:

• Purchase orders
• Contracts
• Scheduling agreements
• Requests for quotation

All documents of external procurement can thus be subject to the release
procedure, in which a speci�c document is blocked for procurement until the
respective veri�cation and electronic release have taken place (see Fig.4.56).

The release procedure can be de�ned according to �exible factors.Release
conditionsdetermine with which release strategy a purchase requisition or purchas-
ing document is to be released and what criteria contribute to a document being
automatically released for further processing. In this context, we differentiate
between release procedures with and without classi�cation.

• Release procedure without classiÞcation
The release procedure without classiÞcationis exclusively used for purchase
requisitions whose release conditions depend on certain characteristics of the
requirement item. One example would be the overall value of an item or material
group to which the material to be procured belongs. The release of the purchase
requisition for this type of procedure is done at item level—each item must be
individually released.

• Release procedure with classiÞcation
The release procedure with classiÞcationcan be employed for purchase
requisitions as well as purchasing documents. The respective conditions are
de�ned via characteristic values and put into the system as the so-calledrelease
strategy. As a rule, each document �eld can serve as one criterion for release.

Evaluation Comparison
The example in Fig.4.55 shows the individual ratings of the main and
subcriteria of Vendor 1000 and the overall score, a value of 69. The right
column displays the detailed evaluation with regard to Material 101–100.
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The release strategy stipulates the order of the approvals to be obtained and
determines therelease codeswith which the approval is to be effected. The release
code, a two-digit number that an employee can enter for approval, is dependent
upon the authorizations of that employee.

The actual document release of purchase requisitions is done either as an individual
or collective release. For anindividual release, individual document items are released
or rejected. Acollective releaseenables the release of several purchase requisition
items or entire documents. The purpose of the release of purchasing documents is to
allow or prevent the printout, transmission or further processing of a document. In
contrast to purchase requisitions, a release or rejection of purchasing documents is done
at the header level. Item-wise release is not possible.

A message that an employee has to approve a certain document can be issued via
anapproval workßow. For this, the system generates awork item, a message to the
respective employee in the sequence of the approvals to be issued. The work item
can be displayed in a worklist (see Fig.4.57) or directly sent to the employee via a
mail system. The document to be released can be opened directly from the work
item. As soon as the release has been issued, a subsequent work item can be sent to
the next employee if the system has signaled that a further release is necessary.
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Fig. 4.56 Overview of the document release procedure
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A special type of document release is the release of a shopping cart in SAP SRM.
A shopping cart holding the materials to be procured, such as of�ce supplies, is
created by an employee via the self-service function. Depending on system settings,
a certain procurement value can be set that requires the approval of a superior (see
Fig. 4.57).

4.7 Summary

This chapter has explained the business signi�cance and tasks of procurement
logistics and how SAP components handle them. Its objective was to present the
most important systems, components and applications of SAP Business Suite and its

Fig. 4.57 Approval of a shopping cart in SAP SRM

Approval Workßow in SAP SRM
Figure 4.57 shows the work overview of a purchasing manager and the
documents approved by him. Shopping Cart 1000000716 exceeds a set
value and thus requires approval.The processing employee is informed of
the shopping cart requiring approval via an approval work�ow. He or she can
allow the details to be displayed, approve the requirement, thus releasing it to
procurement, reject it or forward it to a fellow employee.
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tasks and functions with regard to external procurement of stock and consumable
material, and demonstrate their integration. The following summarizes the main
points:

The function of procurement is to provide an enterprise with the materials it
needs for production and goods intended for sale. The materials or goods must be
procured in the required quantity, type and quality at the correct point in time. The
principles of cost-effectiveness must also �ow into this process. Purchasing is
integrated in the ERP system as part of the Materials Management (MM) compo-
nent. This component supports Purchasing employees by automating several
processing tasks. All documents necessary for the procurement process can be
created and edited with the system. Evaluations can be generated for all purchas-
ing-relevant activities.

The procurement cycle is typically divided into the following phases:

• Determination of material requirements
The trigger for the procurement cycle is the determination of the material
requirements. This can be done automatically in the SAP system or by individual
departments. Requirements can either be reported directly by a department or
determined by the system in the course of consumption-based planning. Section4.3
illustrated the integration of participating systems in material requirements deter-
mination, as well as the various possibilities for the generation and source of
purchase requisitions. The following chapter on production logistics explains the
basics of material requirements planning with SAP ERP and SAP APO, in addition
to the business signi�cance and aspects of integration with procurement and
distribution logistics.

• External procurement
The basis of a procurement procedure, in addition to the required master data,
includes the determination of requirements in the ERP or SCM system. The
trigger for an external procurement procedure is the purchase requisition. This
information, regarding what material is to be procured in what quantity, is the
foundation of order processing. Based on a request for quotation issued to a
vendor, this chapter introduced the purchase order process in SAP ERP: from the
conversion of the purchase requisition into the actual purchase order, to supply
source determination and the transmission of the purchase order to an external
vendor, to the receipt of con�rmations from the vendor. This chapter has
addressed the differences in procuring stock and consumable materials and
illustrated the signi�cant characteristics of evaluation and account assignment.
Supply source determination to cover requirements is facilitated by the evalua-
tion of past data and existing outline agreements.

• Purchasing
The processing of purchase orders, the actual purchasing procedure, can be
performed on the basis of purchase requisitions, quotations and outline
agreements. All documents required for procurement are generated in the system
and can be transmitted electronically to the vendor. All deadlines, such as
quotation or delivery deadlines, and their observance can be monitored by the
system.
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• Goods receipt
From a materials management standpoint, a purchase order is complete when the
goods have been received, and from an accounting point of view, with the receipt
of the vendor invoice. Once a goods receipt has been con�rmed, Inventory
Management automatically updates the goods in stock. In this chapter, you
have seen the signi�cant aspects of integration with inventory management
and the processing of vendor invoices. The consequences of goods movement
from the standpoint of inventory management are discussed in Volume II,
Chapter 3, “Warehouse Logistics and Inventory Management”.

• Invoice veriÞcation
Invoice veri�cation completes the procurement process. It accesses purchase
order and goods receipt data, and indicates any discrepancies in performance
(quantity and price discrepancies) of the vendor. Invoice veri�cation also serves
as the basis for payment.

• Supply source management and purchasing optimization
Manual and automatic supply source determination and the various outline
agreements are particularly important in the optimization of purchasing, the
automatic determination of supply sources and the management of agreements
with external vendors. Automatic supply source determination is in�uenced by
the functions of the source list and quota arrangements. In the realm of outline
agreements, contracts and scheduling agreements were explained and the
advantages of the respective document types were discussed. The evaluation
and rating of vendors is part of active supply source management. The vendor
evaluation offers the opportunity of securing one’s own competitive advantage
using materials management and quality management data. The strategic man-
agement of source supplies and their related contracts can be done in SAP SRM.

• Release of purchase requisitions
In several companies, the release of purchase requisitions or other purchasing
documents for external procurement depends on individual business needs—
often on the purchase value and the authorizations of a particular employee. The
release procedure offers the �exibility to support decisions and achieve business
processes on an individual basis with the aid of an approval work�ow.

The next chapter highlights the basics of production logistics and material
requirements planning using SAP ERP and SAP SCM (SAP APO).
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Chapter 5
Production Logistics

Production logistics is the part of the logistics chain comprising the planning and
control of internal logistics processes in the realm of production. In addition
to internal production logistics procedures, it includes provision planning for the
required raw materials and supplies on the procurement logistics side, and transport
of the Þnished products for distribution logistics. Figure5.1provides an overview.

This chapter concentrates on the functions and processes of production logistics
from the viewpoint of material requirements planning. The basics of the SAP
process view will be presented, along with the functional aspects of sales and pro-
curement planning with SAP ERP and SAP APO. Production control and capacity
planning with regard to actual production activity control is not within the scope of
this chapter, since it lies outside the realm of logistics.

5.1 Fundamentals and Business SigniÞcance

A central function of production logistics is to supply the quantity and type of products
necessary for the production processes of a company or its afÞliates. In addition, the
products resulting from the production process must be forwarded or disposed of
according to their intended use. A signiÞcant part of this process is the monitoring,
control and planning of inventories and movements in the production sites.

Production logistics centrally controls goods movement with the goal of ensur-
ing optimal operations and thus savings.

The most important optimization aspects of production logistics are:

¥ Targeting improvements in sales-order-driven production with a reduction of
lead times

¥ Increasing the ßexibility of general production with an improved overview of
alternative production options

¥ Reducing lead times in general production through timely provision of produc-
tion materials, a reduction of internal production logistics procedures (transport
between production stages) and a timely removal of produced products

J. Kappauf et al.,Logistic Core Operations with SAP,
DOI 10.1007/978-3-642-18204-4_5,# Springer-Verlag Berlin Heidelberg 2011
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¥ Reducing inventory through proper planning of the required production
materials at the respective sites, driven by medium-term demand planning

¥ Optimizing transport routes within the production areas and between production
stages

¥ Reducing the number of production result variants and the diversity of produc-
tion materials

¥ Coordinating production batch sizes with internal transport and warehouse
logistics

¥ Sensibly combining in-house production and external procurement (make or buy)

A signiÞcant goal in all of these aspects is the reduction in overall produc-
tion costs. This goal can be examined from a strategic, tactical and operative
perspective:

¥ Strategic planningrefers to planning for the entire company over the long term.
Examples of strategic production logistics tasks include the planning of produc-
tion locations, suitable layouts for production plants, and make-or-buy decisions
for products or components.

¥ Tactical planningoptimizes processes in a localized area or in the medium term.
One example of a tactical task is selecting a suitable production component
supplier.

¥ Operative planningis concerned with the individual steps within production
logistics that have a direct inßuence on production. An example of an operative
task is the timely activation of transport jobs or the selection of a suitable transport
means.
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The following section provides an overview of the systems and components that
you can use within SAP Business Suite for the realm of production logistics.

5.2 SAP Systems and Components

SAP Business Suite, with SAP ERP and SAP SCM (SAP Supply Chain Manage-
ment), has several components that support the various areas of production logis-
tics. Figure5.2 provides an overview of them.

The use of SAP Business Suite components enables producing companies to
achieve process improvements in several ways.

In the area ofdemand planning, there is often potential to improve on the
following:

¥ Material requirements adapted to changing customer needs,
preventing quantity shortfalls or lost sales
The SAP solution for production logistics can contribute to the integration of
supply chain functions with neighboring logistics areas through better adaption
to changing markets and customer needs. A multi-level forecasting function
allows you to make forecasts for a variety of periods. This will enable you to
achieve the following:

Ð fewer quantity shortfalls
Ð shorter contract fulÞllment lead times
Ð increased percentage of ÒperfectÓ orders
Ð fewer lost orders because of longer delivery periods or the unavailability of

products

¥ Improved requirements forecasting and reduction of capital tied
up in unsold goods in stock
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Fig. 5.2 Components of SAP Business Suite in the realm of production logistics
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Due to the high degree of integration of planning and execution, you can achieve
greater planning efÞciency and a better ability to solve conßicts. Active system
forecasts support improved cooperation between planning and operative busi-
ness. This will lead to:

Ð better forecasting accuracy for material requirement determination
Ð lower stock levels and thus lower stock costs

In the realm of theproduction warehouseand internal production transport
itineraries, the SAP solution offers you the following improvement potential:

¥ Prevention of production standstill due to stock problems and high
safety stock
SAP production logistics, with its components PP-MRP and PP/DS, supports
you through an optimization of internal goods movement processes. Replenish-
ment and removal of material can be deÞnitively planned. In special situations,
ad-hoc activities are also possible. This enables you to achieve the following:

Ð improved observance of the production plan
Ð better utilization of production capacity
Ð lower overall production costs

¥ Improvement of the overview of goods in stock beyond production plant
and location borders
With SAP production logistics (PP-SOP, PP-MRP, PP-MP, PP/DS, DP and
SNP), you will receive an overview of the internal requirements, work processes
and available or procurable stock quantities. You will also obtain a clear depic-
tion of the logistics structure and material ßow within your company. This will
enable you to achieve the following:

Ð improved opportunities for internal procurement of required production
material

Ð improved human resources planning with lean production materials
Ð cost-optimized planning of goods movement within a company afÞliation

network

In the realm ofdistribution logistics, production logistics ßows seamlessly into
the areas of distribution, warehouse management and transport management. Here,
too, SAP Business Suite offers successful integration of production and order-based
process steps with the relevant delivery processes.

The components described below form a uniform, continuous process to treat
all requirements with ßexible planning and execution strategies tailored to the
situation.

The following production logistics components are available in SAP ERP, which
will be explained in more detail in the coming sections:
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¥ Sales & Operations Planning (PP-SOP)
Sales & Operations Planning is a forecasting and planning tool with which you can
plan goals in the realms of sales and production for the medium and long term.

¥ Demand Management (PP-MP)
The task of Demand Management is the determination of requirement quantities
and delivery dates for Þnished product assemblies.

¥ Material Requirements Planning (PP-MRP)
The central task of Material Requirements Planning is to secure material avail-
ability, meaning the procurement of required quantities for internal and sales
purposes in a timely manner.

SAP Advanced Planner & Optimizer (SAP APO) offers a completely integrated
palette of functions that you can use to plan and execute your production logistics
processes:

¥ Demand Planning(DP)
You can use Demand Planning to generate forecasts for the demand of your
companyÕs products on the market. These components enable you to consider
the many factors that inßuence demand. The result of demand planning is the
demand plan.

¥ Supply Network Planning (SNP)
Supply Network Planning integrates procurement, production, distribution and trans-
port, allowing the simulation and implementation of comprehensive tactical planning
decisions and supply-source decisions based on a global and consistent model.

¥ Production Planning and Detailed Scheduling(PP/DS)
Production Planning and Detailed Scheduling can be used to generate procure-
ment recommendations for internal production requirements or external procure-
ment, as well as to plan in detail and optimize resource allocation and order dates.

These components (see also Fig.5.2) form the foundation of SAP production
logistics processes. TheCore Interface(CIF) guarantees seamless integration of
ERP and APO. To include analytical data, such as with regard to forecasts, Business
Warehouse (BW) is used, and is directly integrated with SAP APO. Another
component that interacts closely with production logistics is the global availability
check (global Available-to-Promise, gATP), which will be explained in detail in
connection with distribution logistics.

5.3 The Fundamentals of Production Logistics with SAP ERP

Production logistics in SAP ERP includes procurement planning with the subareas
of sales and operations planning, demand management and material requirements
planning, which will be explained in more detail in subsequent sections. Figure5.3
provides an overview of how the subareas interlock and how they are integrated
with other ERP components (Production, Controlling).
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Sales & Operations Planning(SOP) is a planning tool built on the Logistics
Information System (LIS, see Volume II, Chapter 5, ÒControlling and ReportingÓ). It
transfers sales and production plans to Demand Management, which generates a
demand plan and planned requirements. The demand plan and planned requirements
are then forwarded to Material Requirements Planning (MRP) and Master Production
Scheduling (MRP), where precise quantities and dates for production are determined.

The generation of make-to-stock and production orders for production control
builds upon quantity and date targets, yet is not part of production logistics. Rather,
it is part of production planning and control.

In addition to LIS data, which serves as the basis of sales and operations
planning, you can use data from the proÞtability analysis (CO-PA) for demand
planning. You can also transfer planning results to proÞtability analysis, cost center
accounting and activity-based costing.

5.3.1 Sales & Operations Planning

Sales & Operations Planningis a logistics planning tool in SAP ERP with which
you can plan target quantities for sales and production on the medium and long
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term. Planning is done on the basis of historical data, current key process and
stock data, and standard values for the future. The historical data is taken from the
Logistics Information System, where sales, production and stock data are stored
for purchasing organizations, distribution channels, divisions, materials and plants
(see also Volume II, Chapter 5). The generated plan not only contains data on the
availability of produced goods, but also indicates the respective resources and
capacities required.

Sales & Operations Planning includes two application components:

¥ Standard Sales & Operations Planning (also known as Standard SOP)
The ERP system generates the sales and production plans according to largely
Þxed procedures. The results are depicted in standardized form.

¥ Flexible Planning
With Flexible Planning, you have the option of tailoring the system to your
needs using a variety of parameters. You can execute planning on every organi-
zational level (such as the sales organization, material group, production plant,
product group, material level, or from the view of the entire company) and
conÞgure the display of the results according to your speciÞcations with regard
to content and layout. This can be done via a planning table, which is similar to
a spreadsheet table. In addition to accessing previous data or forecasting future
market demands, you can also conduct analyses and what-if simulations.
Due to its high level of efÞciency, Flexible Planning is the more important of the
two components.

As mentioned above, Sales & Operations Planning is based onLIS structures,
which contain historical and current data on key logistics Þgures pertaining to
organizational and master data structure. Planning data (future planned data) can
also be saved in the LIS.

A planning hierarchydepicts the organizational levels and units of your com-
pany in a form relevant to planning. You can deÞne a planning hierarchy from
a combination of values based on the characteristics of an information structure.
A planning hierarchy must exist before planning is executed if you wish to employ
consistent and level-by-level planning. Figure5.4shows an example of a planning
hierarchy.

Further Components for Demand Planning
Within the context of SAP Business Suite, Sales & Operations Planning is
only one possibility to conduct preliminary planning for production. A further
option is offered by SAP Advanced Planner & Optimizer (SAP APO) with its
component Demand Planning (DP), which will be explained in Sect.5.4.1.

The decision whether to use both components for demand planning
depends on the required range of functions, and on software licensing and
the business costs of running a multiple-system landscape.
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Using aggregation and disaggregation, you have the opportunity to conduct
weighted planning over multiple-level planning hierarchies.

¥ Aggregationrefers to planning on an aggregate level, in which the planning data
of a lower level is aggregated on the next level up. For instance, aggregation
can be performed using a totaling of characteristics weighted with proportional
factors. Further aggregation types include the generation of averages or the
simple assumption of data.

¥ Fordisaggregation, the values from a higher, aggregated level are broken down
on a lower, detail level using allocation algorithms and proportional factors. For
this, a decision scheme is deÞned in the system that, depending on the aggrega-
tion type and data and/or edit status, decides how disaggregation will take place.

Theplanning methodis a central element of Sales & Operations Planning that is
used on the information structures of the LIS. It determines which data is to be
distributed to various locations of a company. Two different planning methods are
available:

¥ Consistent planning
¥ Level-by-level planning

For consistent planning, the planning data is stored on the planning hierarchy
level with the highest degree of detail. This means that for every planning project,
you always have disaggregation according to individual materials, plants or sub-
organizations. Changes in plans that you perform on one level have a direct effect
on the data of all other planning levels. This translation of data through aggrega-
tion and disaggregation is performed automatically. One advantage to consistent
planning is its ease of use: By entering planning Þgures on a single level, you
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automatically achieve data consistency on all other levels. A further advantage is
being able to create planning data under user-deÞned aspects.

In level-by-level planning, the data is stored on all planning levels. You can plan
every level of the planning hierarchy individually; the various planning levels are
independent of one another. This can lead to the plans no longer being consistent on
various levels.

Level-by-level planning enables you to perform top-down as well as bottom-up
planning. In both cases, it is possible to have the system automatically determine
the proportional factors of characteristic values based on existing data (historical or
planning data). This gives you the option of initially beginning a new planning
project on the basis of the previous yearÕs data, for example, and then adapting it to
new or altered inßuences and factors. The advantage of level-by-level planning is
that you can individually edit and check data before you aggregate or disaggregate
it on the higher or lower levels.

If you use consistent planning, you can generate planning hierarchies using
a master data generator. In the case of a standard SOP, you can use a report that
can generate a planning hierarchy based on the planning data of an information
structure. Of course, you can also manually create planning hierarchies. The main-
tenance of planning hierarchies is done from level to level, and you can determine
the aggregation and proportional factors for individual characteristic values.

With the aid of SAP ERP, the Forecast function enables you to estimate the
development of Þgures in a future-oriented time series using historical values. In
Standard Sales & Operations Planning, you can forecast sales volumes for product
groups or materials.

For instance, if you create a forecast for a material, its previous consumption
values are analyzed, and using a suitable forecast model, a prediction can be made
about future material consumption. This process includes all types of consumption
data, even that which has been posted as scrap material.

In ßexible planning, you can forecast any desired key Þgure, as long as the
respective key Þgure is provided in the systemÕs Customizing function. In level-by-
level planning, you can also conduct a forecast for new materials with the aid of the
consumption quantities of areference material. This is necessary when no histori-
cal values exist for a particular material.

When analyzing key Þgure time series, you can determine a variety of phe-
nomena that are deÞned in Sales & Operations Planning as forecast models
(see Fig.5.5):

¥ Constant model
The time series development of a key Þgure statistically ßuctuates by a certain
average value. Constant models can, for instance, occur in a well-saturated
market and an established product.

¥ Trend model
The key Þgure value ßuctuates statistically, yet rises or falls according to a trend
over an extended period of time. Trend models can occur for a new product that
gradually becomes accepted by the market and is then in demand.
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¥ Seasonal model
The key Þgure value ßuctuates statistically as well as seasonally, so repetitions
of key Þgure value development occur periodically. Seasonal models can be
used for seasonal goods (such as snow tires).

¥ Seasonal trend model
For seasonal trend time series development, seasonal ßuctuations occur in
a continuously rising average. This model can be observed in an unsaturated
market for a product whose popularity is on the rise (such as a delicious new
ßavor of ice cream).

¥ Copy actual data
This model only executes a transfer of actual key Þgure values to the forecast
period (a forecast per se is not conducted).

¥ Irregularity
If no regular pattern can be identiÞed for a key Þgure series besides statistical
scattering, a forecast is not possible due to the irregularity.

If planning is to be conducted solely based on historical values, the automatic
forecast function offers a good basis for future key Þgure or consumption ßows.
In many cases, however, events occur that considerably inßuence the sales or
consumption ßow. Such events can, to some extent, be planned in advance and
integrated into a forecast. The following are examples of such events:

¥ Changes in price, such as special offers that enable increased sales
¥ Special agreements with major customers or vendors from or to whom large

quantities are bought or sold at a lower price

Constant Model Trend Model

Seasonal Model Seasonal Trend Model

Fig. 5.5 Forecast models in Sales & Operations Planning
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¥ Delivery problems of competitors that lead to increased customer demand
¥ Market information that opens up opportunities to tap new markets

Sales & Operations Planning allows you to integrate the effects of events into
forecasts if said effects cannot be derived from historical data. In Fig.5.6, you
can see the inßuence of an event on a forecast generated with a constant model.
Such a consumption or sales ßow can be the result of a special offer leading to
increased sales (ÒhoardingÓ), followed by a drop in sales due to short-term market
saturation.

The planning data determined in Sales & Operations Planning can subsequently
be transferred to Demand Management, which determines the requirement dates
and quantities for production as well as strategies for production or external
procurement of Þnished products.

5.3.2 Demand Management

Demand Management represents the interface between sales-oriented Sales &
Operations Planning and detailed production planning, in which precise material
requirements on the parts level (MRP) and the exact production steps are deter-
mined (see also Fig.5.3). The core function of demand management is the deter-
mination of requirements quantities and delivery dates for Þnished products.

Forecast period

Launch of special offer

Sales

Sales figures influenced
by event

Original forecast

Fig. 5.6 Effects of events on a forecast with a constant model

What Is a Requirement?
A requirementin SAP terminology refers to the required quantity of a
material at a certain time in a speciÞc plant.
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Demand Management utilizes two types ofindependent requirementsas input
values for the generation of the demand program:

¥ Independent requirements are deÞned as the requirement quantities of a product
planned for a speciÞed period that are not related to a sales order (such as safety
stock, stocking)

¥ Customer requirements are created either directly from the items of a sales order
(see Chap. 6, ÒDistribution LogisticsÓ) or from sales scheduling agreements.

An elementary step on the way to the demand program is deÞning a planning
strategy for the products to be manufactured. Planning strategies are economically
prudent procedures for the manufacture of products. There are planning strategy
variations for make-to-stock and make-to-order production, as well as external
procurement.

The SAP system provides a large number of production planning strategies.
Figure5.7 shows an overview of a few of the planning strategies deÞned in SAP
ERP Customizing. By using these strategies, you can decide how production and
any necessary assembly mounting are to be conducted:

Fig. 5.7 DeÞnition of planning strategies in demand management
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¥ Production triggered by sales orders (make-to-order production)

Ð make-to-order production: Requirements can be directly converted to
production orders.

Ð preliminary planning without Þnal assembly: customer-speciÞc components
are preliminarily produced, and assembly is performed when the sales order
has been received.

¥ Make-to-stock production without concrete sales orders

Ð anonymous make-to-stock production
Ð batch production
Ð preliminary planning with Þnal assembly
Ð preliminary planning on the assembly level

¥ External processing (service orders)

Ð Production is performed externally by another company.

Make-to-stock production strategies use data from Sales & Operations Planning
to carry out the production planning. Requirements stemming from sales orders are
fulÞlled from stock in this case. Make-to-stock strategies are especially useful
where sales levels ßuctuate but production facilities need to be used to capacity
for reasons of efÞciency and cost.

The strategy you select will deÞne the character of the individual phases of the
demand program and the adjustment of independent and customer requirements,
such as:

¥ The generation of the demand plan using sales orders and/or sales forecast
values

¥ Shifting of the stocking level down to the assembly level, such that Þnal
assembly is triggered by the receipt of the sales order

¥ Execution of the demand plan especially for the assembly

In the case of hierarchical products, planning strategies can be combined. This
enables you to select the planning strategyPlanning with Final Assemblyfor a
Þnished product, and for an important assembly in the bill of material (BOM) of
that Þnished product, to conductPlanning at Assembly Level.

Determination of the planning strategy for a material to be produced can be done
via an allocated strategy group. In addition, various requirement types are deÞned
for every strategy that especially control the process of requirements allocation on
the independent and customer requirements side.

The demand plan is carried out by determining planned requirements, or more
precisely, planned independent requirements and customer requirements. A
planned independent requirement is determined either from a planned quantity
and date, or from several planned independent requirement schedule lines if the
total planned quantity is divided among several production dates. Customer
requirements represent the production-speciÞc view of the requirements of a sales
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order. (For details on sales orders, see Chap. 6, ÒDistribution LogisticsÓ.) Planned
requirements and the production plan are determined in the system from demand
plans and sales orders using deÞned product requirements. The system uses the
planning strategies allocated to the respective materials for this purpose. The
generated production plans are subsequently made available for material
requirements planning.

5.3.3 Material Requirements Planning

The main purpose ofMaterial Requirements Planning(MRP) is to secure the
availability of materials for production and assembly in quantities that allow all
planned production procedures as well as all sales processes to be executed in a
timely and accurate manner. Important subfunctions include:

¥ Monitoring of material stock for Production and Sales and Distribution
¥ Generation of procurement recommendations for Purchasing and Manufacturing
¥ Determination of the optimal balance between the best possible service level and

lowest possible capital lockup, coupled with low provision costs, in order to
reduce expenses

Figure5.8shows the principle process of material requirements planning and its
integration in production.
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Fig. 5.8 Material requirements planning process

152 5 Production Logistics



In the realm of material requirements planning, employeesÕ daily tasks include
the correct provision of materials according to type, quantity, location and date, and
the prerequisite determination of fulÞllment of demand. The following input
parameters are required for this determination:

¥ Independent requirement Þgures from the sales process or demand management
¥ Dependent requirement Þgures from a so-called bill of material (BOM) explo-

sion of products in production
¥ Current stock Þgures for all relevant materials
¥ Stock reservations with scheduling for all relevant materials
¥ Stock quantities in the ordering process with conÞrmed delivery dates
¥ Procurement lead times for all materials that can be procured externally
¥ Production ßow times for all materials requiring in-house production

Based on this data, the MRP system can generate a procurement recommenda-
tion for the planning employee, which either leads to a planned order or to the
creation of a purchase requisition for external procurement (see also Chap. 4,
ÒProcurement LogisticsÓ).

Requirements planning can be done in the planning run on a multi-level basis,
which leads to the dependent requirements cited above. In the example shown in
Fig. 5.9, you can see the material requirements planning for the material ÒblenderÓ,
which is exploded via the BOM into the components Òblender driveÓ and Òblender
housingÓ. The blender drive, in turn, is composed of a motor and a gear box.
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Fig. 5.9 Single- and multi-level planning
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All parts except the housing are manufactured in-house (planned order), and the
housing is externally procured (purchase requisition). A planning run can ßow
through all levels of the material hierarchy and execute a total planning process.

A number of MRP procedures are available for material requirements planning.
TheMRP procedures, which are either deterministic or consumption-based, serve
to align existing stock, capacities and conÞrmed or expected stock additions with
the required quantities. A special MRP procedure for this purpose isMaster
Production Scheduling(MPS),, which can be employed for the particularly
important materials of a company.Master schedule itemsare those materials that
inßuence the value creation of an enterprise to a high degree.

The objectives ofdeterministic material requirements planningresult from the
requirements of current and future sales:

¥ Customer orders
¥ Planned independent requirements
¥ Material reservations
¥ Dependent requirements obtained through BOM explosion

With a deterministic MRP, you can generally work with low safety stock, since
the exact requirement quantities are known. In the Þrst step, the MRP system
conducts a net requirements calculation, in which requirements are offset by
the available stock and planned stock additions. If the available stock including
additions is smaller than the requirement quantity, the respective procurement
recommendations are generated. Thereafter, the optimal batch size for every material
is determined for the purchase order or production. Scheduling of the procure-
ment recommendations is done by determining the delivery dates (for a purchase
order) or production dates (for manufacture). Then, a BOM explosion is conducted
for internally produced materials, through which the dependent requirements
are identiÞed. Finally, you can take additional requirements into account for the
deterministic planning process, such as excess consumption of components in
Production, using a forecast calculation. To do this, historical consumption data
is consulted, which demonstrates how high excess material consumption was for
certain production runs.

Consumption-based planningis a forecast procedure that is based on past
consumption values. There are various methods of using historical consumption
data to forecast future consumption:

¥ Reorder point procedure
Procurement is triggered when the sum of plant stock and Þxed additions falls
under thereorder point. The reorder point must be high enough to cover
the period until the material has been replaced, or else production or supply
shortfalls result. It is a good idea to include a safety stock in the reorder point.

¥ Forecast-based planning
In forecast-based planning, a forecast is conducted for future requirements.
These values then form the requirement values for the planning run. The forecast
values directly inßuence requirements planning as forecast requirements.
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Forecast calculation is done at regular intervals, which enables the requirement
to be adjusted to consumption behavior. Material consumption diminishes the
forecast requirement, which prevents it from again being integrated into the
planning.

¥ Time-phased planning
If a material is supplied by a vendor at regular intervals (common in retail
processes, such as a delivery every Wednesday), planning should be adjusted
accordingly. The planning process should then take place at a time that isn days
before the delivery date, whereby the variable ÒnÓ represents the delivery period.
However, you can also manually bring the planning date forward. Requirements
planning can be conducted at the scheduled time either in a consumption-based
or deterministic manner. The requirements relevant to time-phased planning
ßow into the net requirements calculation in such a case.

For time-phased planning, the system additionally employs a range of coverage
proÞle, indicating the minimum, target and maximum safety stock, in order to be
able to adjust the procurement quantities. The system always tries to have stock to
match the target safety stock amount at the end of the planning period.

When planning master schedule items that must be explicitly identiÞed as such
in the material master, special care is advised, since these materials are of such
strategic signiÞcance to a company. Requirements planning with master production
scheduling is deterministic. It is of prime importance to increase planning stability
while preventing excessively high capital lockup through too much stock. Because
of the importance of master schedule items, a company may tend to establish safety
stock in excessive amounts, which, especially in the case of expensive materials,
leads to high costs. The planning of master schedule items is always done in a
separate planning run, meaning master schedule items are never planned within the
deterministic or consumption-based planning process. Master production schedul-
ing contains only master schedule items. For levels below the master schedule,
dependent requirements are generated but not planned. After master production
scheduling and its interactive veriÞcation, you can then start further planning runs
to include dependent parts in the planning.

When a planning run is triggered, the system executes several process steps:

1. The Þrst process step in MRP is checking the material requirements planning
Þle, which controls and notes which materials are planned in the various types of
planning runs. Generally, all materials relevant to a planning run are stored in the
material requirements planning Þle. If the check Þnds an alteration to a material
relevant to planning, that material is planned in accordance with the planning
instructions. Any existing procurement recommendations are processed
according to the instructions in the planning Þle.

2. A net requirements calculation is performed for every material. Available stock
as well as the Þxed planned additions from Purchasing or Production ßow into
the net requirements calculation. If the requirement cannot be satisÞed with this
stock, a procurement recommendation is generated, in which any deÞned range
of coverage proÞles is also taken into consideration.
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3. The procurement quantity calculation is performed, taking into account set batch
sizes and additional scrap quantities.

4. The start and end dates of the procurement recommendations are calculated.
5. The procurement recommendations are used to generate either planned orders,

purchase requisitions or schedule lines. When the necessary information has
been entered for the procurement quota arrangement, the vendor is also deter-
mined and the procurement recommendation directly allocated.

6. For every procurement recommendation of an assembly, the BOM is exploded
and dependent requirements are determined (see Fig.5.9).

7. If critical situations occur during the planning run that require manual action by
a planning employee, exception messages are generated and, if necessary, a
rescheduling check is performed. In addition, detailed range of coverage data is
determined.

Normally, requirements planning is conducted per plant, but it can also be
performed on the level of location, planning area or as supply network planning.
Planning procedures include:

¥ Total planning
¥ Single-level individual planning
¥ Multi-level individual planning
¥ Interactive planning
¥ Multi-level individual customer planning
¥ Individual project planning

To check the generated procurement recommendations, a planner has a variety
of evaluation tools:

¥ MRP list
¥ Current requirements/stock list
¥ Planning result (corresponds to the MRP list with an individual evaluation layout)
¥ Planning situation (corresponds to the requirements/stock list with an individual

evaluation layout)
¥ Planning table for make-to-stock production

After the Þnal check has been completed, the purchase requisitions can be
released to Procurement Logistics and the planned orders to Production.

5.4 The Fundamentals of Procurement Planning with SAP APO

SAP Advanced Planner & Optimizer (SAP APO) offers a wide range of logistics
planning tools that are supported by several optimization tools. Via the Core
Interface (CIF), SAP APO is closely integrated with the procurement, sales and
distribution and production processes in SAP ERP.

SAP ERP already offers a complete set of production logistics applications. So
why, one might ask, would similar applications be developed in a new system,
ostensibly Òin competitionÓ with the existing one?
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The second half of the 1990s saw an increasing demand from major enterprises
for software optimization tools. In addition, there was a tendency toward multiple-
system ERP landscapes for logistics processes within corporations, based on sev-
eral reasons (relating to load sharing, autonomy, decision-making authority, etc.).
In other words, corporations were using one ERP system as a global platform, yet
each national organization operated its own ERP system. Total consolidation was
only taking place on a Þnancial level for the consolidated balance sheet. However,
because the separation of those systems proved disadvantageous for logistics
processes and synergies were being lost, a central planning platform was conceived
for logistics (see Fig.5.10), from which SAP APO was developed.

Central and Local Planning with ERP and APO
Figure 5.10 shows a typical application scenario that can no longer be
managed with ERP production logistics alone.

A corporation in the chemical industry operates plants in four global
locations. Each plant operates its own ERP system, in which the independent
requirements for production are generated. Since intermediate products are
produced in various plants and then distributed in the network, a central plan-
ning system (Demand Planning) including allocation planning (Supply Network
Planning) is conducted. However, this cannot be performed in one of the ERP
systems, because only the plant and material data of that particular location are
known to the system. Therefore, planning must occur on a central level, which is
provided by a central APO installation. Here, planning and optimizing can be
done on a cross-plant basis and throughout the entire logistics network.

After this Òmaster planÓ has been generated, detailed instructions are com-
municated back to the plant level. In addition to the ERP system, each plant has
another APO installation, on which material requirements planning and produc-
tion planning and detailed scheduling are conducted for the respective plant.

Plant Level

ERP1 ERP2 ERP3 ERP4

Hamburg Chicago Madrid Bombay

Central
Planning APO
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Fig. 5.10 Central planning in a network of several ESP systems
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SAP APO supports the following functional areas:

¥ Cross-corporate interaction on a strategic, tactical and operative planning level
¥ Collaboration with logistics partners, from order receipt to stock monitoring to

product shipping
¥ Maintenance of relationships with customers as well as business partners
¥ Continuous optimization and rating of the efÞciency of the logistics network

Figure5.11shows how the individual production logistics components of SAP
APO (Demand Planning, Supply Network Planning as well as Production Planning &
Detailed Scheduling) interact. These production logistics components will be
presented below in more detail.

5.4.1 Demand Planning

Demand Planning is a tool to generate forecasts for market demand of a companyÕs
products. Several factors are taken into consideration that affect demand in one way
or another. The result is the demand plan.

In comparison to demand planning in SAP ERP, the Demand Planning function
in SAP APO has been expanded considerably to include the following:

¥ Expanded user-speciÞc planning layouts and interactive planning books offered
for all planning functions.
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Fig. 5.11 Interaction of APO production logistics
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¥ You can take internal departments, those of subsidiaries as well as external
partners into consideration in the planning and forecasting process (collaborative
planning).

¥ An expanded set of forecasting processes are available that also supports macro
functions.

¥ Planning results are always consistent across all levels.
¥ The inclusion of historical and planning data is not based in LIS (see Volume II,

Chapter 5, ÒControlling and ReportingÓ), but rather on the considerably more
efÞcient SAP NetWeaver Business Warehouse (BW), which is an integrated
component of SAP APO and is used in the system for all analytical tasks.

¥ Forecast models and results can be predeÞned and subjected to self-deÞned tests.
¥ You can consolidate demand plans of various departments using a consensus-

based approach.
¥ Market information and management instructions can be included using promo-

tion or forecast corrections.
¥ You can phase demand plan products in and out to depict segments of the life

cycle.
¥ Through integration with supply network planning, reconciliation between

locations and the available logistics network can be done as early as the demand
planning phase.

¥ UsingDuet software (with which Microsoft OfÞce can be used with SAP
software), Excel integration gives managers direct access to demand planning.

Figure 5.12 shows the basic process of Demand Planning and the interaction
with Supply Network Planning. A complete planning cycle includes the following
steps:

1. Preparatory activities
Preparation and conÞguration comprise several steps:

Ð Planning report administration
Ð Master data conÞguration
Ð Planning book design

Planning areasare the central data structures in Demand Planning;planning
booksare directly based on a planning area. A planning area contains the
following information: the planned quantity unit, planned currency, informa-
tion on currency conversion, storage time horizon, aggregate levels for data
storage, key Þgures that ßow into the planning, and information on aggregation
and disaggregation of key Þgures. Using the master data of Demand Planning,
you determine the levels on which demand plans can be generated, edited,
aggregated and disaggregated in your company. For thedesignof the planning
book, you can determine how the planning images will present the data to
demand planning employees or groups, i.e., which characteristics, key Þgures
and data streams are to be displayed, either as a table or graph. In addition, you
can deÞnemacrosthat are activated when a planning book is opened.
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Once preparation and conÞguration have been carried out, you have laid the
foundation for the use of Demand Planning.

2. DeÞnition of the forecast model
For the deÞnition or redeÞnition of forecast models, you create aforecast
proÞle that controls the automatic calculation of the forecast. The selection
of which forecast model will be used depends on several factors, such as
whether historical data is available on the product for which a forecast is to
be generated, or whether various causal factors for product demand must be
taken into account. During deÞnition, you can decide for which products the
forecast will be generated and what models will be used.
The system supports you in selecting the method either by automatically
determining the most suitable forecast model or though analysis functions
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Fig. 5.12 The demand planning cycle
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that indicate errors in the test runs using various methods. The settings are then
saved as a master forecast proÞle. Subsequently, you can deÞne an Alert proÞle
that displaysalerts(warning messages) if forecasting errors occur.

3. Creation of the demand forecast
In this step, you create a new demand forecast or edit an existing one. This
procedure can either be triggered interactively by the user or as bulk processing
in the background. Demand Planning supports a variety of planning methods:
top-down planning, middle-out planning and bottom-up planning. The
planning result is consistent at all times and on all levels, since every change
is automatically transferred to the other planning levels via aggregation or
disaggregation.

4. Life-cycle planning and product phase-in/phase-out
Every product has a life cycle that is characterized by a launch, growth,
maturity and discontinuation phase. These phases can be deÞned in this step.
Using special proÞles, you can, for example, deÞne that demand for a product
will rise slowly to the target value during its phase-in (phase-in-proÞle). When
products are being launched in certain regions, you can utilizelike proÞles,
which generate a demand forecast based on the demand history of the product
in other sales regions.

5. Generation of promotions
In the event that promotional measures (promotions) are undertaken for certain
products, you can include their effects in the forecast. Promotions can either be
one-time or repeated events. Examples of promotions include Christmas sales,
special campaigns, contests or trade-show events.
By planning promotions separately, the employee for demand planning can
compare the Þgures in various plan versions with or without the promotion.

6. Seasonal planning
Seasonal planning enables time-based aggregation in seasonal periods, that is,
you can aggregate data in a deÞned time period. The deÞnition can vary from
one region to another (when it is summer in Europe, it is winter in South
America). The data of several periods of a certain interval (such as a month)
can be aggregated into a freely deÞnable season, and data from several seasons
can be aggregated into a season year.

7. Error handling and comprehensive reconciliation of demand plans
Subsequent processing of demand plans is done through interactive demand
planning. By selecting the planning book, you can depict demand forecasts in
the desired form and time period, either as a table or graph. Figure5.13shows
the depiction of a planning book with historical and forecast data as a table and
graph.

8. Reconciliation of demand forecasts
If various organizations within a company or even external partners create
demand forecasts, they need to be reconciled with each other before you can
continue working on the consolidated data. There are several procedures
available for this process:
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Ð Demand Combinationcompares forecast key Þgures of a planning book
period by period according to certain criteria and then determines a new key
Þgure that is assumed in the combined forecast key Þgure.

Ð Theconsensus-based forecastsupports the reconciliation of forecast results
from various departments if their forecasts are based on starkly different
business goals and time horizons. The system supports the uniÞcation
process between the different organizations, in order to make it easier to
Þnd a consensus for a common demand plan.

Ð Collaborative demand planningis a process that facilitates collaboration
between manufacturers and your distributors. Both partners can access
the same database and work on a single demand plan. In this way, they
can better formulate process ßows and proÞt from a more accurate forecast,
batter market transparency, greater stability, reduced stock and better
communication.

9. Interaction with cross-plant planning
After releasing a demand plan, a supply chain planner working on cross-plant
planning (Supply Network Planning, SNP) can access the demand plan data and
use it to make decisions regarding supply source determination (Sourcing),
order fulÞllment (Deployment) and transport. Furthermore, the demand plan
can be transmitted to SAP ERP Demand Management.

Fig. 5.13 Interactive demand planning
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Once planning is completed in SNP, the Þnal SNP plan is released back to
Demand Planning. This enables the demand planner to perform a comparison
of his or her restriction-free demand plan with the restriction-based SNP plan.

10. Saving the forecast and further steps
After the SNP results are reconciled with the DP demand plan, you can save
them in the info structures of SAP NetWeaver BW. When doing so, you can
also store several key Þgures for a forecast value in one plan version. If, for
instance, you create a demand plan for spring 2012 and want to re-forecast it in
January, February and March, this can be done in a plan version without
overwriting the old data values. Once the data planning cycle is completed,
the historical data of the last cycle is updated for further use.
During the forecast period, you can monitor the quality of the forecast, in order
to be able to make any corrections to the forecast model or select another
model. The following analytical functions are available in Demand Planning to
perform those tasks:

Ð Statistic error analysis
Ð Error or reconciliation measures for various forecast models
Ð Comparison of planned and actual data
Ð Display of earmarked key Þgures in SAP NetWeaver Business Warehouse

In a further step, which actually initiates the next forecast cycle, you can adapt
the master data to the altered circumstances by, for example, deÞning new
products, product lines, customers or markets, or determining products or lines
to be phased out.

5.4.2 Cross-Plant Planning

Cross-plant planning with the APO component Supply Network Planning (SNP)
provides planning functions and optimization options that enable you to make
tactical planning decisions for the areas of procurement, production, distribution
and transport. Using them, you can decide on supply sources or production
locations based on a global and consistent model. Unlike Demand Planning, these
functions do not have corresponding functions in SAP ERP Production Logistics.

SNP plans the product ßow in a logistics network using optimization procedures
that employ planning constraints and penalty costs to generate an optimal solution
for material procurement and production situations. The results are optimal pur-
chasing, production and distribution decisions, reduced stock, as well as improved
customer service when employingVendor Managed Inventory(VMI).

Supply network planning with SNP has the following advantages:

¥ Cross-plant, medium-term rough operations planning
¥ Simultaneous planning of procurement, production and distribution
¥ Planning of critical components and bottleneck resources
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¥ Simultaneous planning of material stock and movement, and Þnite planning
of production, warehouse and transport capacities

¥ Cross-plant optimization of resource exploitation
¥ Prioritization of requirements and stock inßow
¥ Cooperative procurement planning with an Internet connection
¥ Detailed distribution planning (deployment) with the generation and check

of feasible stock transfer
¥ Grouping of deployment stock transfer into common transport means (Transport

Load Building, TLB)

The demand plans represent the starting point for the SNP optimization process.
SNP planning is then carried out in two phases (see also Fig.5.14):

1. The optimization of distribution and demand fulÞllment in your own network
through suitable transfer of unused requirements between the storage locations
or production plants

2. The distribution of available stock to the requirement-generating locations
through deployment, in order to cover any open requirement quantities

Supply Network Planning generates a feasible, medium-term plan for the cover-
age of estimated sales volumes. This plan contains various stock sources:

¥ Quantities that must be transported between two locations (for example, from
the distribution center to the customer or from the production plant to the
distribution center) and that lead to a stock transport requisition

¥ Quantities to be produced that lead to planned orders for Production
¥ Quantities to be procured that lead to purchase requisitions

Figure5.14depicts the detailed process steps in Supply Network Planning. The
following steps are involved:

1. DeÞnition of master data
During preparation and conÞguration, master data is to be deÞned for the
optimization and heuristics processes. Other required master data relates to
demand and stock forecasting, safety stock planning, deployment and its opti-
mization, and the Transport Load Builder. Entering master data generally only
needs to be done once, and only updated when changes are made to the network
structure or processes.

2. SNP planning run

Ð Optimization-based planningsearches through all feasible plans to Þnd the
one with the least expensive total costs rating. The total costs consist of the
following costs: production, procurement, storage and transport, costs for
increasing production, storage, transport and handling capacities, costs for an
insufÞcient safety stock quantity or late delivery, and shortfalls.

Ð Theheuristic rundetermines the procurement requirements for all locations,
one after another, and summarizes them. Subsequently, the valid supply
sources and quantities to be procured are determined according to
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percentages or priorities. However, a plan that has been generated in this way
is not necessarily feasible; planning employees must then use the capacity
reconciliation function to make it feasible.

Ð UsingCapable-to-Match-Planning(CTM), you can conduct a multi-level,
Þnite planning of requirements. Unlike the Optimizer, CTM planning uses
a heuristic method, in which, for example, the order of requirements and
selection of procurement alternatives is inßuenced by priorities. Because
individual production and distribution levels are not viewed successively,
but rather simultaneously, CTM planning guarantees the generation of a
timely, feasible plan.

Preparation and
Configuration

Production Planning
Detailed Scheduling

(PP/DS)

Conduction of
Deployment Run

Plan Check and, if 
necessary, 
Correction

Conduction of PP/DS 
Planning Run

SNP Heuristic, 
Optimization, or 

CTM run 

Release of 
Demand Plan

Release of Plan to  
Sales Planning 

Conduction of
Transport Load 

Builder

Subsequent 
Processing of 

Deployment Stock 
Transfers

Phase 1

Phase 2

Fig. 5.14 The supply network planning cycle (SNP)
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The planning run of cross-plant planning with SNP can be conducted using a
variety of procedures:

3. Correction and release of the plan
The plan generated by Supply Network Planning can now be checked by a
planning employee and, if necessary, corrected. The plan is then released to
Demand Planning, where it can be used to adjust the forecast (see Fig.5.12).

4. Detailed scheduling, deployment and quantity allocation
At the beginning of the second phase, theProduction Planning and Detailed
Scheduling run(PP/DS, see next section) is started to plan resource allocation
and order scheduling in detail. The results of detailed production scheduling are
used as the basis ofdetailed distribution planning(Deployment). Deployment
determines what requirements can be covered by the current supply. If the
supply quantities are not sufÞcient to cover demand or if they exceed it,
Deployment performs adjustments to the plan generated by the SNP run.
Deployment can generate deployment transport orders, which represent a trans-
port requirement for transferring stock from a source to a destination.

5. Transport planning for quantity allocation
With the Transport Load Builder(TLB), transport loads are planned based on
deployment transfers for certain means of transport. The system tries to put
together the transports in the most efÞcient manner with regard to cost and
resources. In doing so, it is important to make sure that transport means
capacities are exploited as much as possible. Not only can SNP deployment
stock transfers ßow into the planned transports, but so can planned replenish-
ment orders from SAP Supplier Network Collaboration (SAP SNC), which
means additional synergy effects in the company.

After deployment stock transfers have been revised, the next SNP planning run
can be started.

A further function in Supply Network Planning issafety stock planning. This can
be used to reach a predeÞned delivery service level by maintaining a safety stock
for all intermediate and Þnished products in the respective locations across the
entire logistics network.

With the aid of safety stocks, you can assure stock-based protection of the
logistics network from external and internal inßuencing variables, such as:

¥ Uncertainty of forecast customer demands
¥ Production disruptions
¥ Fluctuations in transport times
¥ Deviations in the planned replenishment time due to supplier problems

Within the context of safety stock planning, two questions need to be addressed:

¥ Where should the safety stock be kept?
¥ How high should safety stock be?

There are two methods of planning safety stock. Standard safety stock planning
calculates safety stock using empirical values; extended safety stock planning

166 5 Production Logistics



automatically calculates safety stock using the following data, some of which you
can specify as mandatory in the SNP system:

¥ The service level that is to be attained by maintaining the calculated safety stock
¥ Current demand forecast and historical data regarding the demand forecast
¥ Safety stock methods and demand types
¥ Replenishment lead time (RLT) as key Þgures

The system uses historical data to calculate the forecast error for the demand
forecast and replenishment lead time. The actual safety stock calculation can be a
relatively complex process in an extensive logistics network, because the number of
possible decisions increases exponentially with the number of possible locations.

5.4.3 Production Planning and Detailed Scheduling (PP/DS)

Production Planning and Detailed Schedulingin SAP APO is a tool similar to
Material Requirements Planningin SAP ERP (see Sect.5.3.3). The primary areas
of application are:

¥ Generation of procurement recommendations to cover product requirements for
in-house production or external procurement

¥ Determination of resource allocation and detailed planning and optimizing of
order dates

Production Planning and Detailed Scheduling is based on several kinds of orders
that can come from a variety of sources:

¥ Customer orders and stock
Customer orders and stock data are transferred from the ERP system to the APO
system.

¥ APO orders
In SAP APO, requirements are automatically generated by the various planning
processes (such as SNP) that can be saved as orders. Such APO orders include
purchase requisitions, stock transport requisitions and stock transfer reservations
(external procurement from an internal supplier), as well as planned orders for
in-house production. Execution of planned orders is always done via SAP ERP;
the APO orders are transferred back after planning has been completed, where
they trigger production orders, purchase orders or order processing.

¥ Production orders, purchase orders, project orders, maintenance orders
and inspection lots
As in the case of customer orders, these orders are transferred from the ERP to
the APO system.

Figure5.15 shows the cycle of Production Planning and Detailed Scheduling.
After master data has been deÞned (such as for models, products and resources in
the preparatory and conÞguration step), the actual planning cycle begins, including
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the transfer of various order and requirements data to Production Planning and
Detailed Scheduling. This is generally done through corresponding release steps,
such as in Demand Planning or Supply Network Planning (see Fig.5.14).

In the subsequent production planning run, planning is conducted for selected
objects. In the case of a smaller amount of data, this can be done in online mode.
However, for larger planning tasks, it is better to use the background planning
function. In the production planning run, you can either use heuristics, PP/DS
optimization or detailed scheduling functions to Þnd solutions, regardless of the
planning task. It is also possible to have different planning tasks performed in
several steps in sequence and with various heuristics or functions. For example, you
could Þrst perform procurement planning with a product heuristic for products
whose requirements are not covered, and then a sequence optimization for the
respective bottleneck resources.

Heuristics solve planning problems for selected objects (such as products,
resources or orders) using a certain planning algorithm. You can utilize heuristics
in interactive planning as well as production planning. The following are examples
of where heuristics can be employed in production planning (there are more than 20
processes in total):

Preparation and
Configuration

SAP ERP
Orders 

Demand Plans

Interactive Planning 

Production
Execution

Automatic 
Production Planning

Transfer of
Requirements / 

Orders

Transfer of
Procurement

Recommendations

SAP ERP
Purchase Requisitions

SAP APO orders 
Demand Planning 
Supply Network 

Planning

Fig. 5.15 Production planning and detailed scheduling cycle
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¥ Planning standard batches
¥ Planning shortage quantities
¥ Reorder level procedure
¥ Multi-level planning of individual orders
¥ Rescheduling bottom-up or top-down procedures

Optimization in Production Planning and Detailed Scheduling enables you to
conduct Þnite planning, resulting in a feasible production plan. For this, stock and
requirements as well as dates, resources and activity sequencing are taken into
account in a single target function to minimize total costs of the production run.
With the optimization function, you can optimize production dates and resource
allocation, taking into consideration parameters such as production intervals, setup
times and costs, delay costs and mode costs (Þxed and variable costs of an activity).
In an optimization window, optimization identiÞes a plan in which the desired
result, for instance minimal setup times, is achieved as favorably as possible. To do
this, the system may vary the start dates and resource allocation of procedures.
Result evaluation is done based on the sum of weighted times and costs that are
especially critical to planning. In the course of optimization, the system attempts to
reduce the value of the target function, that is, to Þnd a plan in which the various
times and costs are as small as possible, corresponding to their weighting. A
solution that is optimal from every perspective is generally not possible. For
instance, shortening the setup times may lead to an increase in production intervals.
In addition, hard and soft ancillary constraints that the system must adhere to exist
under certain circumstances during optimization. An example of a hard constraint
would be working hours that cannot be exceeded, and a soft constraint would be a
conÞrmed delivery date.

It can generally be said that a longer optimization runtime leads to better
planning results and that the necessary minimum runtime increases along with
the complexity of the planning problem.

For interactive planning, which includes subsequent processing of the planning
results produced by the heuristic or optimizer, there are several interactive tools
available, some of which can be integrated in an overall view:

¥ Product view: Demand/stock situation for a location product
¥ Product planning table: Overview of the planning situation of several products

(see Fig.5.16)
¥ Detailed scheduling planning board: Gantt diagrams that show the time position

of activities, operations and orders on resources
¥ Resource planning table: A table depicting resource capacities

The further steps in the product planning process pertain to the transfer of
procurement recommendations to the ERP system, in which production orders or
purchase requisitions are generated. Integration with production control includes
action control, order splitting, production conÞrmation and planned order manage-
ment, which are only mentioned here for the sake of completeness, as they are not
part of production logistics.
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5.5 Summary

This chapter has presented the various tools of production logistics in SAP ERP and
SAP APO. For standard processes in the realm of demand planning and production
planning, the functions integrated in SAP ERP will certainly sufÞce. However, if
more complex planning procedures or central demand planning from a local system
are required, you will need to use SAP APO.

In the next chapter, we will provide an introduction to distribution logistics,
which directly depends on the results of optimally functioning production and, from
the process view, follows the provision of the Þnished products.

Fig. 5.16 Product planning table of production planning and detailed scheduling in SAP APO
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Chapter 6
Distribution Logistics

Distribution logistics refers to the business process of selling goods, including
delivery, transport to the customer and subsequent invoicing. It links production
logistics of a company (and/or its external procurement department in the case
of externally produced goods) with the demands (orders) of customers. The primary
objective of distribution logistics is the efÞcient provision of goods for customers
under set criteria, such as quantity, time and price. The main processes of distribution
logistics comprise sales, shipping and invoicing. In addition to the operative tasks,
a logistics organization must also fulÞll planning-based functions, such as designing
optimal distribution networks or selecting the location of a distribution center.

In this chapter, we limit our scope to the sale of goods and the availability of
material. The requirement for logistics services in such cases stems from customer
orders, whose function we will explain in detail. The sale of externally procured goods
is explored in Chap. 4, ÒProcurement logisticsÓ, and sales and demand planning in
Chap. 5, ÒProduction LogisticsÓ.

Distribution logistics in this chapter focuses on sales processes, ranging from the
sales order, to delivery, to the invoicing of traditional sales materials.

Professional Services
Service processes such as those at consultancies, accounting Þrms, law
ofÞces, temporary employment agencies and IT service providers, belong to
the realm ofProfessional Services, which is not within the scope of this book.

6.1 Fundamentals of Distribution Logistics

The Þrst link in the distribution logistics chain is sales. Based on a sales order,
goods are either produced, externally procured or taken from the warehouse for
delivery (transport) to the customer. Produced or procured goods are also added to
the warehouse as stock and thus made accessible for distribution.

J. Kappauf et al.,Logistic Core Operations with SAP,
DOI 10.1007/978-3-642-18204-4_6,# Springer-Verlag Berlin Heidelberg 2011
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6.1.1 Business SigniÞcance

Distribution logistics is the integrated planning, design, control, performance and
check of the entire material ßow and corresponding information ßow, beginning
with the customer (demand) and usually spanning several production and distribu-
tion steps, up to the delivery of the goods to the customer and subsequent invoicing,
as illustrated in Fig.6.1.

The following explains how you can map the demands of distribution logistics
using SAP solutions.

6.1.2 Systems and Applications

As mentioned above, the distribution logistics process generally begins with a sales
order. Thesales order, from a business standpoint, refers to the operative activities
surrounding the sale of goods. The following sections will provide an overview of
which SAP systems can be involved in sales and distribution processes, what tasks
they perform and how their integration contributes to process-oriented distribution.
Figure6.2shows an example of the interaction between SAP ERP and SAP CRM in
the distribution process.

6.1.2.1 SAP ERP

For distribution logistics, the SAP ERPSales and Distribution(SD) component
offers comprehensive and convenient functions for the processing, optimization,
monitoring and analysis of process-oriented distribution chains. With regard to the
distribution process, the functions in SAP ERP can be divided into the elements
Sales, Shipping, Invoicing and Customer Complaint Processing (see Fig.6.3).

SAP ERP offers the following distribution functions:

¥ Availability check
¥ Shipping point and route determination
¥ Transfer of demand to Planning

Procurement
Logistics

Productions
Logistics

Distribution
Logistics

Logistics of Disposal (Waste Logistics)

Fig. 6.1 Distribution
logistics as part of the overall
logistics chain
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¥ Integration with production, procurement and warehouse logistics
¥ Triggering of direct orders (individual orders) from the sales order
¥ Scheduling of dispatch and transport

Inquiry Quotation Order

Delivery Invoice (ERP) 

Picking

Packing

Goods Issue

Lead Opportunity Order

Invoice (CRM) 

Hyperlink

Order-related
billing

Delivery-related billing

Replication of
CRM order

SAP ERP

SAP CRM

Fig. 6.2 Interaction of SAP ERP and SAP CRM in the distribution process
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Company
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Distribution Logistics

Distribution
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Customer
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Warehouse Management

Inventory Management /
Warehouse Logistics

Fig. 6.3 Distribution logistics in SAP ERP
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¥ Shipment generation
¥ Integration into the warehouse
¥ Commissioning and goods issue posting
¥ Packaging functions
¥ Freight cost calculation and transport processing

If you also employ SAP CRM, you can use the following functions in addition to
the distribution functions in SAP ERP.

6.1.2.2 SAP CRM

If you work with SAP Customer Relationship Management(SAP CRM) in connec-
tion with SAP ERP, you can use SAP CRM for order entry. If you wish to use
logistics functions, such as shipping functions, you must execute them within
the ERP system. This means that, in this case, the CRM sales order is replicated
in the ERP system, where it is available for logistics processing. SAP CRM offers
the following distribution functions:

¥ Integration with distribution logistics in SAP ERP
¥ Transfer of sales orders to SAP ERP

When using integrated sales with SAP CRM and SAP ERP, you can select from
the following distribution functions:

¥ Transfer of the CRM sales orders to SAP ERP for further processing
¥ E-commerce (Webshop) as an input channel for sales orders in SAP CRM

(Internet Sales) and/or SAP ERP (Internet Sales R/3 Edition)

The above refers to the most signiÞcant distribution functions speciÞc to SAP
ERP and SAP CRM as well as the comprehensive functions. We will now take
a closer look at the important functions, to provide a basic understanding of them
and their interaction.

6.2 Master Data in Sales

Building on Chap. 3, ÒOrganizational Structures and Master DataÓ, we will present
the sales-speciÞc functions of the customer master, material master and customer
material information records (see Fig.6.4).

Figure6.4provides an overview of how data from the customer master, customer
material info record and material master record are utilized for sales orders. The
data belonging to a master record is taken from the corresponding record when
a sales order is created by entering the corresponding number, such as a customer
number, and stored in the sales order (document).
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6.2.1 Customer

Information pertaining to individual customers of a company is stored in the
customer master records. In addition to the name and address of the customer,
thecustomer master recordincludes information on the proper currency, payment
conditions and the names of contacts at the customerÕs company. Because
the customer is also considered a business partner on the debts side of accounting,
the customer master record contains accounting data, such as the control account of
G/L accounting. Maintenance of the customer master record is thus usually done by
the Sales Department as well as Accounting. Detailed information on such general
and accounting-speciÞc data can be found in Chap. 3, ÒOrganizational Structures
and Master DataÓ.

Depending on business requirements, the data stored in the customer master
record may apply only to certain organizational levels. For this reason, the customer
master record is composed of four areas that enable individual maintenance of the
relevant data:company code, sales organization, distribution channelanddivision.
The combination of sales organization, distribution channel and division forms the
sales areawithin which you can maintain data relevant to sales (sales and distribu-
tion data). In the company-code-speciÞc data segments of the customer master, you
can enter such accounting-related information as customer bank account data. It is
important to note that you can only settle a sales transaction if you have recorded
the payer, in the accounting sense, in the system.

The data relevant to sales in your company that can be entered per sales area
generally includes the respective customer contact, pricing data, delivery priorities
and shipping conditions. Currency and payment conditions valid for a sales trans-
action are entered into thesales and distribution data. Figure6.5 shows the sales-
related distribution areas of a customer.

In addition to the sales-speciÞc data, you can also storepartner functionsin the
customer master record (see Fig.6.6).

P-100K123

Material-
Master

Customer-Material
Info Record

Customer
Master

1000

Sales Order

Customer : 1000 „Becker Berlin“

Item. Customer Material Material

10 P-100K123

Fig. 6.4 Master data in the
sales process
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Partner functions are business partners that assume certain roles in a sales
transaction with a customer. Such functions include the signiÞcant and indispens-
able sales process roles of the sold-to party, ship-to party, payer and bill-to party.

Furthermore, you can freely deÞne additional partner functions, such as alterna-
tive payers to be determined when posting a customer invoice with reference to a
sales document for that customer. Generally, business partners can take on a variety
of roles, depending on the business necessity.

During a sales procedure, the customer master record Þrst determines the
customer address of a company, then the actual recipient of the goods, followed
by the payer, and Þnally the invoice recipient. In order to be able to use partner
roles, the corresponding master record must exist for the respective partner, and
the relationshipsÑthe partner functionsÑmust be maintained in the respective
customer master.

The partner functions roles are assumed in the sales documents as default values,
and can be tailored there as needed.

Fig. 6.5 Sales and distribution data of a customer in SAP ERP
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6.2.2 Material

The sale of products requires the existence of amaterial master record, which
contains the descriptions and control data of all products and components that a
company procures, produces, stores or sells. Thus, it is the central source for access
to material-speciÞc information. The integration of all material data in a single
master record eliminates the problem of redundant data and allows joint use of the
stored data, by the Sales Department as well as other corporate areas.

The basic characteristics and views of the material master record were covered
in Chap. 3, ÒOrganizational Structures and Master DataÓ. In this section, we provide
a brief description of the sales-speciÞc information in the material master that can
either be maintained on the level of theClient or those of theSales Organization
and Distribution Channel. Data on the Client level contains information that is
equally applicable for every company and organization (such as the Plant and
Distribution). Plant data includes information relevant to individual production

Fig. 6.6 Partner functions of a customer in SAP ERP
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sites or departments within a company. Sales-speciÞc data is usually maintained
on the Sales Organization and Distribution Channel levels, and applies to the
documents created on those levels (sales orders, deliveries and invoices).

Among sales-speciÞc data is the sales and distribution data maintained in the
material master record, including the division, sales quantity unit, delivering plant,
and the tax classiÞcation of the material. This data is subsequently checked when
a sales document is generated and assumed in that document, thus made available
for the logistics and commercial processing during the sales procedure.

The data and distribution screens and Þelds cited in Table6.1represent some of
the most important views in the material master.

Some of the data indicated in Table6.1 is depicted as a system example in
Fig. 6.7.

6.2.3 Customer-Material Information Record

The customer-material information record serves as an information source for Sales
and Distribution, and represents individual customer data pertaining to a material.
The data contained in the customer-material info records has a higher priority than
data from the customer and material master, and is used for document processing
(see Fig.6.8).

In addition to the Þelds displayed in Fig.6.8, the customer-material info record
contains data such as the delivering plant, delivery priority, minimum order quan-
tity and further information on partial delivery options and sales document control
on the item level. This data is shown in Fig.6.9.

You can use the data of the customer-material info record for such tasks as the
creation of a material item in a sales document. The system then uses the customer
material number you have entered to determine the internal material number under
which the material is maintained in the sales unit. With the aid of the text search
function, you can also Þnd text stored in the customer-material info record
and use it in the sales procedure, for instance to use certain expressions or provide
a distribution employee with supplemental text.

Table 6.1 Sales and distribution views in the material master record
Material master view
(tabs) Important Þelds

Sales 1

Units of measure, delivering plant, material group, division, tax
classiÞcation and quantity agreements such as minimum order and
delivery quantities

Sales 2 Statistical groups, product hierarchies and item category group
Sales/plant data Weights, settings for availability check, batches and shipping data
Text in sales and

distribution Sales and distribution text in the respective language
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6.2.4 Customer Hierarchies

Customer hierarchies provide the structured mapping of relationships, for instance
within an afÞliated group or purchasing association. Customer hierarchies can be
used in sales processing for business partner determination and pricing.
For example, a superordinate customer such as an umbrella organization can be
consulted in order to determine conditions (prices). The data can also be evaluated
for rebate determination, if the customer or superordinate association (hierarchy)
has a rebate agreement in place. Figure6.10 shows the primary elements of the
customer hierarchy.

Fig. 6.7 Data for ÒSales Organization 1Ó regarding a material in SAP ERP
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As the illustration shows, Customer 1000, ÒBecker BerlinÓ, is allocated to the
superordinate customer 1007, ÒPharma AGÓ. This allocation, in addition to a time-
based component (the validity period for the relationship of the business partners),
also serves as a control setting; in the above example, it is with regard to the joint
use of the rebate agreement of the superordinate customer.

6.2.5 Sales and Distribution BOM

Products consisting of several components can be stored in the system as abill of
materials (BOM)(see Fig.6.11). In the bill of materials, you can maintain the
components (that is, the material), such as for a sales product. You can also save
documents such as explosion diagrams or sales-related images in the BOM.

The BOMs have a validity and revision level, via which you can maintain and
execute planned changes to the BOM structure. For instance, if you want to use the
BOM for a sales order, you can save it under Usage 5, (ÒSales and DistributionÓ),
and thus have created a sales and distribution BOM. In the standard version of SAP,
you are provided with eight BOM usages that you can adapt to your needs, or you
can also deÞne new ones.

When you enter the BOM in a sales order, aBOM explosiontakes place and the
components are entered into the sales order as a subordinate item (see Fig.6.12).
Pricing can either be done on the main item or the subordinate item, that is, the
components. If pricing is done on the components, the sales price is determined from
the sum of the individual prices for the components. Fortransfer of requirements

P-100

Material-
Master

Customer-
Master

1000

Customer-Material Info Record

Customer: 1000
Sales Organization: 1000
Distribution Channel: 10

Material Description
P-100 Pump K123 Pump
… … … …

Fig. 6.8 Structure of the
customer-material info record
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to Material Requirements Planning, the same applies: Transfer of requirements is
done either on the main item or subitem. You can control via the item types the
pricing, transfer of requirements is based on the settings of the schedule line. For a
further illustration of the document structure (header, item data, schedule line data),
see Fig.6.14.

6.3 Sales

The sales documentstructures the sales process, since you can deÞne the signiÞ-
cance of the various documents in the system conÞguration. The main types of sales
documents are inquiries, quotations, orders, agreements (contracts and scheduling
agreements) and complaints (free-of-charge delivery, credit and debit memo
requests and returns). Based on the sales document, you can create and edit

Fig. 6.9 Customer-material info record in SAP ERP
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follow-on documents, such as delivery and billing documents. In the system
conÞguration, you can Þne-tune follow-up actions for sales documents. For
instance, for orders of the typescash saleand rush order, the system generates
delivery and billing documents without user interaction as soon as you save the
document. An example of the relationships between the individual sales documents
can be seen in Fig.6.13.

Fig. 6.10 Customer hierarchy in SAP ERP

Fig. 6.11 BOM
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Figure6.14 illustrates the document structure of the sales documents, which we
will examine in more detail below. The general structure of the documents is presented
in Chap. 2, ÒSAP Business SuiteÓ. A document consists of the followingelements:

Sales BOM (Bill of Material)

Material : R-F199 “Pump” consists of:

Component : R-B199 “Casing”
Component : R-B299 “Flywheel”
Component : R-B399 “Hollow shaft”
Component : R-B499 “Turbodrive”

Sales Order

Customer : 1000 “Becker Berlin” Net value : 650

Item Subit .Material Quantity Plant Item Cat. Price

10 R-F199 1 ST 1000 TAP
11 10 R-B199 1 ST 1000 TAN 300
12      10 R-B299 1 ST 1000 TAN 150
13      10 R-B399 1 ST 1000 TAN 80
14      10 R-B499 1 ST 1000 TAN 120

Bill of Material –with Usage Type 5 “Sales and Distribution”

Planning

D
em

an
d

Fig. 6.12 Usage of the sales and distribution BOM in a sales order
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Fig. 6.13 Overview of the sales procedure
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¥ Document header
You can enter general information in the header (header data) that applies to the
entire document, including the items and schedule lines. For instance, such
information might include the partner (customer), document currency and pricing
procedure.

¥ Document item
In the document item (item), you can enter data that applies only to that speciÞc
item, for instance the material number and, if required, any ship-to party or payer
that deviates from the header. Furthermore, you can enter the plant, storage
location, and material price on the item level.

¥ Document schedule line
A document item can consist of one or more schedule lines. Additional schedule
lines are generated if the desired quantity of a material is not available on the date
requested by a customer. All data required for further processing of the delivery is
entered on the schedule line level. Such data includes the quantity, delivery data
and conÞrmed quantity. In the case of orders without deliveries, as in credit or
debit memos, the system does not generate schedule lines, as none is required.

6.3.1 Working with Sales Documents

The individual sales procedures are structured in the system usingsales documents.
They are divided into four groups:

¥ Inquiries and quotations
¥ Orders
¥ Agreements, including quantity and value contracts and scheduling agreements
¥ Complaints, such as free-of-charge deliveries and credit memo requests

Document HEADER

Document ITEM

SCHEDULE LINE

1 : n

1 : n

Document ITEM

SCHEDULE LINE 1

SCHEDULE LINE 2

Fig. 6.14 Document
structure
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These sales documents will be examined in more detail below. To make it easier
to use the system, you can create follow-on documents, such as deliveries, directly
from a sales document. The sales document type, such as a standard order, is used to
decide what follow-on documents are possible or necessary. An example would be
a rush order, which automatically generates a delivery when the order is saved in
the system.

The following basic functions are available in order processing (see Fig.6.15):

¥ The availability check function checks the material quantity ordered by your
customer to see if it is available and can thus be conÞrmed.

¥ For the transfer of requirements, your Planning Department is informed of
material quantities and dates on which the order is to be delivered.

¥ Delivery scheduling uses the desired delivery date of the customer to check
whether the goods can be delivered on time.

¥ Based on the settings that you have made in the system, the customer-speciÞc
prices are determined using the condition master data and added to the sales
document.

¥ The credit limit check provides information on the credit rating of a customer.
¥ After the sales procedure is completed, you will generally create documents such

as an order conÞrmation.

In the system conÞguration, you can set which functions are to run automatically
or manually (with user interaction).

The created sales documents are independent documents, but can also have a
reference to each other. In other words, they can represent parts of a document
chain. For instance, a customer can make an inquiry to your company that you enter

Customer
Purchase

Order

Sales Order

Disposition

Shipping

Partner Determination
Price Determination
Text Determination
Output Determination
Delivery Plant Determination
Credit Limit Check

Availability Check
Plant Stock

Demand

Shipping Point Determination
Delivery Scheduling

Fig. 6.15 Basic functions in the sales order
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in the system as a document. Based on this inquiry, you can subsequently enter the
offer desired by the customer. You can then convert it into an order if your customer
accepts the offer. The system supports you by copying the data from the appropriate
document, in this case the quotation, to the follow-on document, the sales order.
The goods included in the order are delivered and invoiced. After delivery of the
goods, the customer complains of a technical defect, and a delivery free of charge is
also generated based on the sales order. As you can see, the system allows you easy
interaction without the need to painstakingly enter the data again.

The illustrated document chain, spanning the inquiry, quotation, sales order,
delivery, invoice and free-of-charge delivery, forms thedocument ßow(see Fig.6.16).

Using this document ßow, you have the opportunity to Þnd and navigate
documents associated with other documents at any time. This is useful when your
customer has a question about his invoice but only has the order number at hand.
Based on that number, you can use the document ßow to Þnd the corresponding
invoice.

6.3.2 Inquiry and Quotation

In the pre-selling phase, you can enter the business events of the inquiry (from the
customer) and the quotation (issued to the customer) in the system and use them for
evaluation purposes and to create follow-on documents, such as an order based on a
quotation.

Figure6.17shows an example of an inquiry. Your customer contacts you to Þnd
out about a certain product. For instance, he might want to know if the product is in
stock and at what price it can be purchased. You create an inquiry for this event,

Fig. 6.16 Document ßow in SAP ERP
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to record the data and forward the requested information to the customer. If your
customer subsequently asks you to submit a quotation, you can use the data from
the inquiry as a basis, and create the quotation with reference to the inquiry (see
Fig. 6.18).

Since the structures of the sales and distribution documents are the same with
regard to data technology, that is, they only differ by the type and corresponding
functions, you can copy data from a previous document (in this case the inquiry)
into the follow-on document (here, the quotation). You can decide whether you
want to transfer all of the data or, via item selection, only parts thereof into the
follow-on document. This is recommended if, for instance, your customer has

Fig. 6.17 Overview of an inquiry in SAP ERP

Creating an Inquiry
Figure6.17shows the inquiry of Customer 1000. The company Becker Berlin
inquires about Customer Material P-100 (spiral pump). Based on the entry of
the customer material, the system checks the customer-material info record to
Þnd Material P-100, which your company carries, and enters it in the docu-
ment. The functions of the sales document are performed on the basis of
Material P-100.
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inquired about complementary products, but now only wishes to have a quotation
for one particular product. The same applies for quantities about which your
customer has inquired and for which a quotation is to be issued.

The result of this procedure is the creation of a quotation (see Fig.6.19), which you
can edit if necessary before transferring it to the customer in electronic or paper form.

The generated quotation then represents a legally valid offer to your customer that
obligates your company to supply the goods indicated at the price offered. You have
already entered the data necessary for further processing, such as the business partners
(customer, ship-to party, bill-to party and payer), products and quantities, prices and
schedule lines (the point in time in which the product is available for shipping).

If the customer places an order, the data contained in the quotation can, in turn,
be used as the basis for the generation of the sales order. This means that, as
demonstrated in Fig.6.18, you can create the sales order with reference to the
quotation. The same functions for generating a document with reference are also
available here.

Fig. 6.18 Creating a quotation with reference to an inquiry in SAP ERP

Creating a Quotation with Reference
Figure6.18illustrates how you can create a quotation based on an inquiry. If
you know the inquiry number, you can enter it directly. Otherwise, there are
several search criteria available to aid you in Þnding the inquiry. You also
have the possibility of either assuming all of the data or individual items of
the inquiry via item selection to use in the quotation.
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6.3.3 Order Processing

The sales orderis a contractual agreement between your company and your
customer for the delivery of goods or services at stipulated prices, quantities and
dates. The system performs various functions within the context of order
processing. For example, pricing is executed to determine the sales price. The
price can be determined on a customer-speciÞc basis, for instance based on a
contract, or from a price list (see Fig.6.23). The availability of goods is also
determined, meaning the system automatically checks whether the ordered

Fig. 6.19 Overview of a quotation in SAP ERP

Editing a Quotation
Figure6.19displays the generated quotation in edit mode. In this case, you
have created Quotation 20000063 based on Inquiry 10000004, and before
sending the Þnal quotation to the customer, you wish to check the data again
and make any necessary changes.
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goods can be provided at the date requested by the customer. For this, warehouse
stock as well as planned inßow and outßow are taken into consideration. If the
goods are not in stock, the system triggers a transfer of requirements to Material
Requirements Planning, where, based on the material type, either in-house
production or external procurement is initiated. The delivery scheduling func-
tion of the customer quotation determines possible shipping points and delivery
dates.

Customer orders are generated on the basis of master data stored in the system.
This data includes:

¥ Customer master record
Customer-speciÞc information is copied from here, including sales, shipping,
pricing and billing data. Also, texts and business partners such as ship-to party,
bill-to party and payer are assumed from it.

¥ Material master record
Based on the material number entered, the system retrieves the data from the
respective material master record, such as information on delivery scheduling,
weights and volumes, to use in the document.

The data suggested by the system forms the basis for the order and can be
manually edited or supplemented as needed.

Order entrycan either be performed in the CRM system or directly in the ERP
system (see Fig.6.20).

When you open the sales order entry function in SAP CRM, the sales order is
replicated in the ERP system for logistics processing. The deliveries generated in
SAP ERP are shown in the CRM system within the context of document ßow, and
you can also access them from the CRM system. Figure6.21shows order entry in
SAP CRM, and Fig.6.22shows order entry in SAP ERP.

SAP ERPSAP CRM

Replication

Inquiry

Quoation

Order

Delivery

Invoice

Lead

Opportunity

Order

Invoice

Fig. 6.20 Sales and
distribution process in SAP
CRM and/or SAP ERP
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Fig. 6.21 Sales order in SAP CRM

Fig. 6.22 Sales order overview in SAP ERP

Editing a Sales Order
Figure6.22shows Sales Order 13960 for the customer, the company Becker
Berlin. This is a standard order with a sales order item for Material P-100
having a quantity of 10 units. The calculated total net value of the order
amounts to€26,000. In the above case, the ship-to party 1000 is also the
company Becker Berlin. Of course, you have the option of entering an
alternative ship-to party. This can be done by entering another customer
number or by manually entering the alternate delivery address.
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The sales order can either be manually created based on a reference document or
electronically generated (for example, via EDI) by the system. Like the other
documents, it also contains information on the header level (business partner), the
document item level (products, quantities, prices) and the schedule line level
(conÞrmed quantities). Based on a conÞrmed sales order, the system initiates
subsequent activities, such as the production of the goods, delivery, picking,
transport, and invoicing.

6.3.4 Central Functions in SAP ERP Ð The Condition Technique

The functionspricing, revenue account determinationandoutput determinationare

based on the so-calledcondition technique(see Fig.6.23).
This is a ßexible method with which you can Þnd condition-controlled records

(such as prices or outputs) based on document information. All data in the
documents is available for your search. The condition technique is also used
for material and batch determinations, as well as bonuses, rebates in kind and
commissions. Thus, it is a universal instrument in the SAP ERP system.

The condition technique is used to execute the following:

1. DeÞne a procedure
In a procedure, you can deÞne the condition types that you wish to use for
determining the condition master records. A procedure can contain several
condition types.

2. DeÞne condition types
Condition types can be price elements (such as prices, surcharges, deductions,
freight or taxes) or output conditions (such as an order conÞrmation, delivery
note or invoice). An access sequence can be allocated to condition types, which
control the conditions determined.

3. DeÞne condition tables
The condition tables are assigned to the access sequence. In the condition tables,
the Þelds are deÞned that are relevant to determining condition types. The

Condition
Type

Access 
Sequence

Condition-
Tables

Scheme (e.g. Pricing Procedure)

1 : 1

1 : n

1 : n

(With condition records)

Fig. 6.23 Function of the
condition technique
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communication structures (data segments) are Þlled using the document data,
and with them, the condition tables are accessed.

4. DeÞne access sequences
The access sequence deÞnes in what order and under what conditions access to
condition tables will take place.

The condition technique, as portrayed in the above general description, is
utilized in several areas of the SAP system.

6.3.4.1 Pricing

For pricing, you determine the pricing procedure and sequence in the calculation
type that you wish to use for pricing purposes (see Fig.6.24).

The pricing procedure is allocated to a sales organization, distribution channel,
division, document pricing procedure and customer determination procedure. This
allows you to deÞne how the pricing procedure for various business organizations,
business document types and customers is determined. For instance you could price
quotations based on a different pricing procedure. During price calculation the
pricing procedure is used to determine the prices. Using the information from the
document (thecommunication structures), the system tries to Þnd a corresponding
condition (price, surcharge or deduction, tax) from the condition tables for every
condition type via the assigned access sequence. Once a price has been determined,
it is utilized in the pricing procedure, as depicted in Fig.6.26. The pricing function
is illustrated in Fig.6.25.

Fig. 6.24 Pricing Procedure in SAP ERP
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The individual steps in the pricing procedure are as follows:

1. The system uses the customer determination procedure stored in the customer
master record to determine the pricing procedure. The valid condition types,
such as PR00, and the sequence of the condition types used for the calculation
are stored in the pricing procedure.

2. An access sequence can be allocated to a condition type. The access sequence
regulates the order in which the individual conditions are to be accessed. Based
on this sequence, the system then searches for valid condition values. When
doing so, it proceeds from speciÞc (such as a customer- speciÞc price) to general
information (such as the material price). You can deÞne as many access
sequences as desired.

3. In the example in Fig.6.25, the Þrst access (Customer/Material) is not success-
ful. With the second access, the system then attempts to determine a price.

4. The values stored in the condition record, in our example€100, are then
transferred to the sales order, multiplied by the number of the ordered quantity,
and put into the condition value.

5. The result is a calculated sales price for PR00 of€1,000. A percent-based or an
absolute surcharge or discount can be manually added to or determined for the
calculated price. On the last calculation level, the system determines the valid
tax rate.

Pricing Procedure

1. Price PR00
2. Rebate RB01

Condition Type PR00

Access Sequence PR00

Access Sequence PR00

1. Customer / Material
2. Material

Condition access for PR00

Customer / Material:
No record found.
Material:

Sales Order

Price  PR00 100 

2

3

1

4

5

Configuration

Master Data

Document Data

Pos. Material Quanity Price
10 P-100 10 pc 1.000 

Condition record found !

Fig. 6.25 Pricing with a condition technique
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In Fig.6.26, we see the result of a pricing procedure on the item level of the sales
order for Material P-100 with the quantity of 10 units. The system has determined
the corresponding pricing procedure according to the above, retrieved a condition
record from the master data via the access sequences and added the information to
the document. Document pricing also provides an analysis with which you can
track why a price, surcharge or discount was determined for the calculation. The
determined values thus offer complete transparency.

The output procedure is allocated to the respective document type and is thus
determined when a document is created (such as a sales order). It contains the
conditions (in this case, the message output type) that may be used for document
processing. Using the conditions, you can Þne-tune the settings, for example by
only allowing a document to be printed if it has been completed. You can formulate
individual conditions to adapt the system behavior to your needs.

6.3.4.2 Revenue Account Determination

For revenue account determination, you can set the accounts in which billing prices,
surcharges and discounts will be assigned. Revenue account determination also
utilizes the condition technique. In the account determination procedure, you can
set the criteria for account determination, and allocate the account determination
procedure as a follow-up to the billing document type. In the access sequence, you

Fig. 6.26 Price overview for a sales order in SAP ERP
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can set the order in which the Þelds from the billing document are to be consulted for
account determination. You can also Þne-tune the accounts for a variety of business
transactions. You can assign an account key (such as revenue, sales deduction,
freight revenue, sales deduction rebate, value-added tax or reserves) to the respective
prices, surcharges and discounts. These settings are consulted when the billing
document is generated to determine the corresponding account (see Fig.6.27).

6.3.4.3 Output Determination

Output determinationis a component in SAP ERP that serves a central function
(Fig. 6.28). Like pricing, output determination is based on the condition technique.
The purpose of output determination is to deÞne a valid output record based on the
document information (such as BA00 order conÞrmation). In the output determina-
tion, you can deÞne the output type and the communication medium (printout, fax,
telex, EDI, e-mail, workßow, ALE; see Fig.6.29). Special forms of communication
include special event forms that activate their own programs. For instance, the output
determination can also be used to trigger interfaces. In addition, printer, output
language and recipient of the output are deÞned (see Fig.6.29). This data is taken
from the condition master records and can be overridden manually in the document.
In Fig. 6.28, you can see an example of an output determination procedure.

Fig. 6.27 Revenue account in the billing document
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You can assign a print form and print program (see Fig.6.30) to the output
condition type . This allocation ensures that the document data is forwarded to the
corresponding print program for printing and transferred to the print form for
formatting.

Fig. 6.28 Output determination procedure in SAP ERP

Fig. 6.29 Output determination in a sales document in SAP ERP
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An example of a printout result is depicted in Fig.6.31.

Fig. 6.30 Processing routines of output types in SAP ERP

Fig. 6.31 Order conÞrmation in SAP ERP
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6.3.5 Credit and Risk Check

The components forCredit and Risk Management(SD-BF-CM) support you in
minimizing bad debt loss by assigning customers a credit limit (see Fig.6.32). You
can set the ERP system such that it checks the credit limit stored for a customer in
the event of a sales order. If the credit limit has been exceeded, you can block
certain procedures, such as the generation of an order conÞrmation. In addition,
your customerÕs respective employee receives a corresponding notice. A further
result of a negative credit check could be the triggering of a workßow to your
respective credit employee, who will then check the sales document and can effect a
release for it. You can also employ Credit and Risk Management in distributed
afÞliates, that is, where Financial Accounting is central and the distribution
companies are decentral, with each of their own systems mapped.

6.3.6 Availability Check (SAP ERP/SAP APO)

SAP generally supports two procedures (see Fig.6.33) for an availability check.
The Þrst is an availability check in SAP ERP, the second is one in SAP APO. The
major difference between the procedures is that in the Þrst, the inventory in alocal

Fig. 6.32 Credit management in SAP ERP
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ERP system is checked. In contrast, the availability check in SAP APO offers
the opportunity to include the global inventory of your afÞliates (gATP,Global
Available-to-Promise).

6.3.6.1 Availability Check Methods

The following methods can be used when performing an availability check:

¥ Product availability check
For the product availability check, theATP quantity(Available-to-Promise) is
evaluated. This is calculated from warehouse stock plus planned receipt (such as
production orders, purchase orders) and planned issue (such as sales orders,
deliveries). The system checks the ATP quantity dynamically at the time of each
availability check.

¥ Availability check against product allocation
You can set a product allocation quota of materials in the system, either
generally or for a certain period. This is recommended if supply is smaller
than demand. In doing so, you can prevent a small portion of customers from
purchasing the entire product supply. The system performs an availability check
against product allocation and conÞrms any available supply.

¥ Availability check against planning
In this case, the check is performed against planned independent requirements,
that is, independent of customer orders, to determine what effects expected sales
quantities will have. This type of availability check is used in planning situations.

These methods are available in SAP ERP as well as SAP APO.
When an order is placed, the availability check veriÞes whether the ordered

material can be made available in the quantity desired and at the time requested by
the customer. For the availability check, you can deÞne the scope for the individual
application areas such that different types of stock, including safety stock, stock
in transfer, subcontractor stock and inspection stock, as well as blocked and free
stock, are taken into consideration. In addition, you can include elements from

Stock at Plant 1000

Material Stock
P-100 100 pcs.

Stock at All Plants

Material Stock Plant
P-100 100 pcs. 1000
P-100 50 pcs. 2000
P-100 30 pcs. 3000

ERP

APO

Sales Order

Item Material Quantity Plant

10 P-100 10 pcs. 1000

Fig. 6.33 Availability check in SAP ERP und SAP APO
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inward and outward movement, purchase orders, purchase requisitions, dependent
requirements, reserves and sales requirements in the scope of the availability check.

If the availability check indicates that the ordered goods will be available on the
requested date, this fact is conÞrmed in the document (the sales order).

If the result of the availability check is negative, that is, if the ordered goods will
not be available on the requested date, a transfer of requirements is triggered if the
respective goods are internally produced. This will appear in MRP as a customer
requirement, where you can immediately convert it into a planned/production order.

If the products are to be procured externally, you can see the respective mation
from the Planning view and trigger a purchase requisition (PR) from there. It will
then be turned into a sales order by Purchasing. Alternatively, in special cases, you
can trigger a purchase requisition directly from a sales order. This special type of
sales order processing is anindividual purchase order, and is controlled via the
schedule line category.

Figure6.34shows an availability overview from the Planning view.

Fig. 6.34 Availability overview in SAP ERP
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In addition to the standard methods of availability checking described above, the
global availability check in SAP APO supports the following procedures:

¥ Combination of methods
You can initially conduct a check against product allocation and then let the
conÞrmed quantities be checked again against the ATP quantities.

¥ Production
Check against production (CTP,Capable-to-Promise) assumes that you use the
componentProduction Planning and Detailed Scheduling(PP/DS) in the SCM
system. In that case, when the order is received, you check it against the PP/DS.
You can control this check such that, if insufÞcient availability results, immedi-
ate production or an immediate purchase order is triggered.

¥ Multi-level ATP check
This type of availability check can be used if you manufacture assemblies and
Þnal assembly is done at a later time upon receipt of the sales order.

¥ Rules-based availability check
You have the option of deÞning rules allowing the system to check alternatives.
For example, you can set the availability check such that a product that is not
available is replaced by a substitute product.

In order for SAP APO to be able to conduct an availability check, you must Þrst
deÞne check instructions in the system. The check instructions are based on
information from the check mode and business event (such as a sales order), both
of which are transferred from the connected system.

6.3.7 Delivery Scheduling in the Sales Order

In the sales order, you can enter a requested delivery date on the delivery schedule
line level in which material availability is conÞrmed. The requested delivery date is
taken from the header and represents the date on which your customer would like to
receive delivery of the material. Based on the requested delivery date entered, the
system determines when certain activities will take place in order to meet the
desired delivery date. Figure6.35shows the ßow of delivery scheduling. Starting
from the customerÕs requested delivery date, the system performs backward sched-
uling , taking into account the scheduling settings you have entered for the provi-
sion and shipment of goods. If the backward scheduling results in a date before the
order date, i.e. in the past, the system performs forward scheduling starting from the
current date and determines the earliest possible delivery date.

The individual dates are deÞned as follows:

¥ Material availability date
The latest date on which the goods must be available

¥ Order date
The date on which your customer placed the order
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¥ Transportation planning date
The date as of which transportation activities must begin

¥ Loading date
The date on which the goods must be ready for loading

¥ Goods issue date
The date on which the goods have to leave your company for delivery to the
customer

¥ Requested delivery date
The delivery date requested by the customer

You can individually adjust the times cited in Fig.6.35 with the Customizing
feature of the ERP system according to your business needs.

6.3.8 Shipping Point and Route Determination in the Sales Order

After you have indicated the sold-to party and material in the sales order, the system
performs a shipping point and route determination on the item level. The shipping
point represents the organizational logistics unit responsible for the execution of
shipping activities in your company. If a sales order has various items serviced by
different shipping points, this leads to adelivery schedule splitin the subsequent
delivery generation, since a delivery is always only processed by one shipping

Materials 
Staging Date

Order Date Transport 
Planning

Loading 
Date

Goods Issue Desired 
Delivery Date

Transit Time

Loading Time

Lead Time

Pick/pack Time

Materials 
Staging Date

Order Date Transport 
Planning

Loading 
Date

Goods Issue Desired 
Delivery Date

Backward Scheduling

Forward Scheduling

Fig. 6.35 Delivery scheduling
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point. The shipping point is determined based on the shipping condition of your
customer, the loading group of the material (such as forklift loading) and the
delivering plant. This data is taken from the corresponding customer and material
master records or customer-material info record and entered in the sales document
as a default value, where it can be manually edited if necessary (see Fig.6.36).

For route determination, the system determines an appropriate route on the item
level of the sales order based on the departure zone, shipping point, the shipping
condition of your sold-to party, and the transportation group of the material and the
transportation zone of your ship-to party (see Fig.6.37). The departure zone is
the zone from which the shipping activities are controlled. The receiving zone is the
location of the ship-to party. Zones can be freely deÞned. For instance, they can be
organized according to regions (South Zone, North Zone) or postal codes and used
for route determination.

Shipping Condition

(Sold-to Party)

Loading Group

(Material Master)

Supplying Plant

(Ship-to Party or 
Material Master or

Customer-Material 
Info Record)

Shipping Point

determines

Fig. 6.36 Shipping point determination

Departure Zone

(Shipping Point)

Shipping Condition

(Sold-to Party)

Transportation 
Group

(Material Master)

Route

Transportation Zone

(Ship-to Party)

determines

Fig. 6.37 Route determination
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Making changes to the sales order, such as to the shipping condition, leads to a new
route determination, since you may then no longer be able to use the planned express
route, needing instead a more economic route. As you can see, route determination not
only has a logistics side, but also a commercial aspect. You can Þnd out more about
route determination in Volume II, Chapter 2, ÒTransport LogisticsÓ.

6.3.9 Transfer of Requirements

A transfer of requirements(see Fig.6.38) informs Materials and Requirements
Planning of the quantities required in Sales and Distribution to service the sales
order. In the case of a material shortage (if the requested quantity of a material is not
available), a transfer of requirements can be used in MRP to create planned or
production orders for in-house products or purchase requisitions/purchase orders
for externally procured products . With regard to the transfer of requirements for
sales orders, we differentiate between atransfer of requirements with individual
requirementsand atransfer of requirements with summarized requirements. The
type of transfer of requirements selected is determined in the respective material
master record.

Information on the Transfer of Requirements
A detailed description of the transfer of requirements for external procure-
ment can be found in Chap. 4, ÒProcurement LogisticsÓ, and in Chap. 5,
ÒProduction LogisticsÓ for in-house production.

Order

Item

Schedule Line Planning

Planning Run 
(MRP)

Planned Order
Purchase Requisition

(PR)

Production OrderPurchase Order

In-House ProductionExternal Procurement

Transfer of 
Requirements

conversion conversion

Fig. 6.38 Flow of the transfer of requirements
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6.3.10 Backorder Processing

Using backorder processing, you can list and manually edit sales documents
relevant to requirements. As such, you can allocate quantities from other orders
to non-conÞrmed sales orders, for instance in order to be able to process orders with
a higher priority. Backorder processing is only possible for materials identiÞed as

individual requirements. Figure6.39provides an example of backorder processing.

6.4 Shipping

Shipping is the organizational logistics unit in which physical goods movement is
executed. Shipping thus represents the link between an order and the warehouse,
and comprises all process steps (see Fig.6.40) from the picking process, to
packaging, to the printing of necessary shipping documents, to goods issue.

In generating deliveries, shipping represents the physical completion of warehouse
activities. Once a goods issue is booked, the goods leave your company. Ensuring
customer service via the timely delivery of goods is a primary objective of shipping.

6.4.1 Delivery Processing

Delivery (see Fig.6.41), like the sales order, is a document with a header and item
data. When the delivery is created, which you can either trigger individually or in
a collective run, data from the sales order is assumed in the delivery document. The
delivery itself triggers shipping activities: transfer to the warehouse for picking,

Fig. 6.39 Overview of backorder processing in SAP ERP
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packaging and goods issue. If you use transportation processing in SAP ERP
(LE-TRA), deliveries are summarized in shipments. (More information on transporta-
tion processing with SAP can be found in Volume II, Chapter 2, ÒTransport LogisticsÓ.)

Delivery and the associated shipping activities are generated and processed via a
shipping point, the organizational unit of shipping. The shipping point depends on
the delivering plant, shipping type and required loading equipment.

Sales Order Shipping Point

PickingPacking
Shipping 

Documents
Goods Issue

Warehouse

with
• Shipping point determination
• Route determination
• Delivery scheduling

with
• Delivery generation

Fig. 6.40 The shipping process

Fig. 6.41 Delivery in SAP ERP

Changing a Delivery
Figure6.41shows a delivery to Ship-To Party 1000 (the Þrm Becker Berlin)
with an item, Material P-100, to be delivered to Plant 1000, at a picking
quantity of 10 units.
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Deliveries are always created in the ERP system. Generally, you can create a
delivery with reference to a sales order (schedule line of the sales order), a stock
transfer order (transfer of goods within your company), a subcontractor, a project or
without reference. In the customer master, you can deÞne whether your customer
allows partial or complete deliveries and/or order combinations. You have a
reference to the respective delivery in the connected ERP system from the CRM
system, which you can use to create the order (see Fig.6.43).

Fig. 6.42 Header detail for a delivery in SAP ERP

Delivery Header Detail
Figure 6.42 shows a delivery to Ship-To Party 1321 (the Þrm Becker
Stuttgart) with the shipping dates and status. With this information, you can
see that this delivery is to be picked from a warehouse system (the status WM
transfer order is conÞrmed) and that these activities have not been started.
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You are now familiar with the documents of a delivery. In the following, we will
examine the most important functions within delivery processing.

6.4.1.1 Route Determination in the Delivery

In the section ÒShipping point and route determination in the Sales OrderÓ above,
route determination in the case of a customer order has already been examined. At
the time in which the delivery is created, you can execute another route determina-
tion, either to conÞrm the routes suggested from the sales order or to add new routes
due to new circumstances. Figure6.44shows the settings for a route determination
of a delivery with variables such as the shipping point, transportation group and
weight group.

Fig. 6.43 Delivery integration of SAP CRM and SAP ERP

Delivery Integration of SAP CRM and SAP ERP
Figure 6.43 shows the CRM sales order and corresponding ERP delivery,
which was generated based on the replicated sales order in the ERP system.
You can display the ERP delivery directly from the CRM system. The
delivery data is stored in SAP ERP.
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In addition, you can also employ aroute schedule(see Fig.6.45). This is a
schedule that enables you to regularly control repeated deliveries from a shipping
point to one or more ship-to parties in a certain order along a Þxed route. A route
schedule generally contains a route, a date and time, the ship-to party and itinerary
(optional).

Fig. 6.44 Route determination for a delivery in SAP ERP

Munich
Stuttgart

Nuremberg

Route Schedule

Region: Germany South –Monday

Route: Region Germany South

Departure: Mondays 8:00 a.m. 

Ship-to Parties:
• Mayer GmbH Nuremberg
• Walter Services Nuremberg
• Fit for Fun Stuttgart

Itinerary:
• Mayer GmbH (2 hours)
• Walter Services (2.5 hours)
• Fit for Fun Stuttgart (5 hours)

Fig. 6.45 Route schedule
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6.4.1.2 Availability Check in Delivery Generation

As described above under ÒAvailability check (SAP ERP/SAP APO)Ó, the basic
function of the availability check in delivery processing is not much different from
the check performed upon receipt of an order. The only difference is that, at the time
the delivery is generated, the material situation is checked against the picking date.
An availability check for delivery generation is recommended to determine whether
the material situation has changed since the availability check was made for the
sales order. If the stock situation has changed since then, you will be notiÞed at the
latest when the delivery is generated and you can react accordingly.

6.4.1.3 Picking

When a delivery is created, the conÞrmed quantity is taken from the sales order
schedule line and added to the delivery item as the delivery quantity. This quantity
serves as the speciÞcation for picking, which is done in a warehouse system. You
can transfer the delivery data to the warehouse system where physical picking takes
place, that is, where the goods are taken from the storage location according to the
picking request, and the picked quantity is reported back to the delivery in the
system, which leads to an update of the picking quantity and the picking status.

Thepicking statusin the delivery item provides you with a continuous picture of
the status of picking activities. WM (SAP ERP), SAP EWM (SAP SCM) or a third-
party program can be integrated as a warehouse system. If you use a SAP ware-
house management system, you automatically have full integration between the
delivery and the warehouse, meaning the current warehouse activity status ßows
into the delivery. Data from the delivery is transferred via the warehouse interface
to the connected warehouse management system, where it is available for picking
procedures.

Information on Warehouse Management
You can Þnd out more about warehouse management in Volume II, Chapter 3,
ÒWarehouse Logistics and Inventory ManagementÓ.

6.4.1.4 Packing

For packing, you assign a packaging material to the delivery item you wish to pack
in the ERP system. The packing dialog can also be accessed using anRF device(a
radio frequency device, such as a scanner), so that packing functions can also be
utilized in the warehouse without requiring access to the system. The packing
functions also support you in box packaging (such as a delivery item in a cardboard
box, placed on a pallet, which you then load onto a truck for transport). Since you
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can keep packaging materials (Handling Units, or HUs) as stock, you can also
monitor the stock situation of packaging materials (in your own warehouse as well
as at customer or carrier locations). In addition, you have the opportunity to trace
which packaging material was used in the delivery of a particular material, since the
HUs have distinct numbers. Figure6.46shows the packing dialog in a delivery.

The system can recommend which shipping materials should be used for pack-
ing. You also have the possibility of manually overriding the shipping materials
recommendation or manually selecting a shipping material.

Fig. 6.46 Packing dialog in a delivery in SAP ERP

Packing Procedure in Shipping
Figure 6.46 shows the packing dialog in Shipping. In the above example,
Material P-100 (pump) at a quantity of 10 units has been assumed from the
delivery to the packing dialog. In this packing dialogue, you mark the material
to be packaged and press the button (Packing). This leads to a recommen-
dation of suitable shipping materials: In the example above, Shipping Material
CPF40140 (pallet), having Handling Unit 110005670000005216 as a distinct
identiÞcation, has been recommended.
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6.4.1.5 Goods Issue

Goods issue completes the shipping process, which means that the goods leave your
company and stock is reduced by the quantities recorded in Goods Issue. Figure6.47
depicts the ßow of the goods issue process.

As you can see in the above example, based on the sales order, a delivery is
created. This delivery is the central element in logistics performance, and is
integrated in warehouse and inventory management. You can either post a goods
issue manually or collectively, that is, for several deliveries at once. Data from the
delivery and the goods issue posting is assumed in the material document of
inventory management. You can only alter this data in the delivery itself, and not
in the material document, which ensures that the data is current in inventory
management. Furthermore, in addition to quantities, goods issue will update any
changes in value in the balance sheet accounts. With the posting of a goods issue,
the delivery is due for invoicing. In addition to the order or delivery-based goods
issue posting, you have further options for goods issue posting within inventory
management. They are described in detail in Volume II, Chapter 3, ÒWarehouse
Logistics and Inventory ManagementÓ.

6.4.1.6 Dangerous Goods Processing

For the transport of dangerous goods, there are legal regulations that you must
observe according to the type of goods involved. We refer here to transfer in the
broadest sense, including interim storage of dangerous goods in your warehouse,
insofar as that warehouse is classiÞed as a dangerous goods warehouse. Dangerous
goods processing in the SAP System is done with the applicationSAP Environment,
Health, and Safety Management(SAP EHS Management). Figure6.48shows the
ßow of dangerous goods processing.

Sales

Sales Order

Shipping

Delivery

Warehouse

Transfer Order

Inventory 
Management

Goods Issue Posting

Fig. 6.47 Goods issue process for delivery
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In the material master, you can set whether a product is categorized as
dangerous goods. If this is the case, you allocate the material to thedangerous
goods master, where the legaldangerous goods regulationsare stored. Checking
of the dangerous goods regulations is either done manually in the document or
when the respective document is saved (in our example, the delivery document).
Based on the material in the delivery, the triggering of a dangerous goods check
identiÞes that a material falls under the dangerous goods category, and the
respective regulations are checked.

6.4.1.7 Shipping Documents

In this section, we will introduce the most common shipping documents. Shipping
documents are notices (such as printouts) that have been generated based on the
condition technique. The delivery type and item are allocated to an output determi-
nation procedure that contains the individual delivery messages. Based on these
settings, you can create delivery documents (delivery notes, packing lists) and
freight documents (freight lists). Thepacking list is the list that your warehouse
uses to package the corresponding materials in the goods issue zone. Thefreight list
is used to combine several shipments that are to be loaded together. Thedelivery
note itself (see Fig.6.49) is the Þnal document that you can include in the goods
shipment or send to the recipient of the goods electronically.

Dangerous Goods 
Processing

with the respective 
dangerous goods check

Dangerous Goods 
Master

Material: GG-100

Sales Order

Material: GG-100

Transport

Delivery

Material: GG-100

Fig. 6.48 Dangerous goods processing
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6.4.2 Shipment

In this section, we take a look at outgoing shipments in SAP ERP based on generated
deliveries. The shipment document (see Fig.6.50) is created by a transportation
planning point (which, for instance, corresponds to the Planning Department of your
company). A planner has a variety of options with which to select shipments for a
transportation document based on various criteria and translate these selections into a
shipment. The shipment document acts as the framework for the allocated deliveries.
You can set individual transport types (such as road transport) that your company
employs. You can also enter in the shipment document which carrier will take charge
of the shipments. The shipment document has comprehensive status management
functions to monitor the handling of a shipment.

Based on the shipment document, you can have the system calculate the freight
charges in the shipment cost document that are accrued for a particular carrier, and
thus execute account settlement with the carrier in the classic way (via credit-side
settlement) or according to the credit memo procedure. You can also subsequently
distribute the values in the shipping cost document to the individual deliveries, to
charge your customers the accrued freight charges. Like the sales prices, the freight
charges are determined by Pricing depending on a pricing procedure.

Fig. 6.49 Delivery note in SAP ERP
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Information on the Topic of Shipments
You can Þnd detailed information on the topic of Shipment and Transport in
SAP ERP and/or SAP SCM (TP/VS or TM) in Volume II, Chapter 2,
ÒTransport LogisticsÓ.

6.5 Billing

Billing marks the completion of the logistics process and creates an invoice for your
customer. An invoice can be generated from within the ERP system as well as the
CRM System (CRM Billing). The invoice is based on the logistics documents of
sales order or delivery. Once you have created an invoice, the corresponding
document ßow, Accounting and the statistics are updated. The party to whom you
send the invoice is known as thebill-to party, and the party that pays the bill is the
payer. The payer is thus responsible for settlement of the invoice, and is the so-called

Fig. 6.50 Shipment document in SAP ERP
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debitor in the eyes of Financial Accounting. That is the party to whom Financial
Accounting will send a reminder in the event of nonpayment (see Fig.6.51).

The system deÞnes order and delivery-based invoices, as well as credit and debit
memos, as possiblebilling types. Examples include a credit memo issued because
of defects or a debit memo for additional claims. In Invoicing, in the case of a rebate
agreement that you have stipulated with a customer, business partner or employee
(such as for Þeld sales), the corresponding amounts are determined and reserved
for subsequent rebate payment. Otherwise, Invoicing possesses the same basic
functions as the sales order. Thus, you can set how pricing will occur in the event
of an invoice generation, that is, whether prices are to be taken from the sales order
and taxes recalculated or whether, for example, a completely new pricing calcula-
tion is to be run.

This is a scenario that you can modify depending on your business needs.
Invoicing is also integrated with the organizational structures of sales and distribu-
tion, meaning you can trigger invoicing from an area of sales and distribution.

6.5.1 Billing Processing

As we have seen, the invoice can be created on the basis of a sales order (such as a
service order), a delivery or a contract (for example, a rental agreement with
periodical invoicing) in SAP ERP. The data from the corresponding preceding

Billing (ERP)

• Based on orders or 
deliveries

• Updating of document 
flow, status

• Integration with 
Accounting and Statistics

Accounting

• Financial Accounting
• Controlling

Billing (CRM)

• Based on orders or 
deliveries

• Updating of document flow, 
status

• Integration with Accounting 
and Statistics

Reporting

• SAP Business Warehouse
• SAP ERP Info System

Fig. 6.51 Billing
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object (a sales order or delivery) is used in the invoice with the aid of the copy
control, which you can set up individually. You can transfer several preceding
objects, such as deliveries, into a collective invoice if the criteria allow it. The
invoice consists of header and item data, and has basic functions such as the
determination of partner, pricing, output and text (see Fig.6.52).

You can create invoices either manually or via a collective run. In order to create
an invoice, the preceding documents must have been processed completely and the
billing index updated. The billing index is generated, for instance, when a goods issue
is booked and the delivery is thus released for invoicing. You also have the option of
collecting issued invoices in invoice lists, if you and your customer have agreed to
monthly bills, for example. Through seamless integration with Accounting (Financial
Accounting and Controlling), saving the invoice also updates the respective accounts
for receivables, sales revenue, sales deductions and taxes in Accounting. Reporting is
also updated in SAP NetWeaver BW or in SAP ERP itself.

As is the case with all other documents that you create in the system, Billing also
offers the possibility of deÞning printed documents using output technology. The

BillingType

influences the

Number assignment

Partner determination

Text determination

Output determination

Rebate

Posting block

Account determination

Invoice list type

Cancellation billing type

Fig. 6.52 Billing type and
what it inßuences

Billing Options in SAP ERP
Figure6.53displays an invoice in SAP ERP and Fig.6.54shows an invoice
from SAP CRM (CRM Billing).In Fig.6.53, you see the header detail of the
invoice with its accounting and pricing data, as well as taxes and general
information.
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Fig. 6.53 Invoice in SAP ERP
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Billing type is allocated to a corresponding output procedure. Figure6.55shows an
example of a printed invoice.

6.5.2 Credit Memo Procedure

Unlike a normal credit memoÑin which you issue your customer a credit memo in
such cases as faulty or incompletely delivered goods and pay the credit amountÑthe
credit memo procedure is an agreement that you can stipulate with your supplier.
For this procedure, you do not wait for a supplier invoice, but rather credit the
supply with the respective amount. The credit memo procedure can either be
performed in paper form or electronically (such as via EDI). Your supplier can
then adjust his receivables with the information you have forwarded to him.

The advantage of the credit memo procedure is that, assuming the credits are
correct, you do not receive a supplier invoice, and thus your company need not
perform an incoming invoice veriÞcation. Figure6.56 shows the ßow of a credit
memo procedure.

6.5.3 Invoice List

If you have made the appropriate agreement with your customer, you can use an
invoice list(see Fig.6.57) to summarize several invoices, credit and/or debit memos
and send them periodically to your customer.

Fig. 6.54 Invoice in SAP CRM
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A common use of invoice lists is invoicing to buying groups, that is, a central
unit (central ofÞce) that regulates the invoices of its branches. For instance, the
central ofÞce receives a monthly invoice list, which includes all of the individual
branch invoices during the cited period, and can trigger settlement of the invoices in

Fig. 6.55 Invoice printout in SAP ERP
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this way. The customer can stipulate adel credere(guarantee of ability to pay) with
you. Generally, a percentage of the del credere is deducted from the invoice value,
since the central regulator takes on the guarantee for payment in the name of the
actual debtors (in this case, the branch) and receives payment for it. The advantage
to your company is that the payment of the debt is guaranteed. Furthermore, the
invoice list (see Fig.6.58) is a clear instrument for the central ofÞce that provides an
overview of branch purchasing.

Your Company Your Supplier

Purchase Order Sales Order

Delivery with Goods 
Receipt

Dispatch with Goods Issue

Credit Memo Procedure Accounting

Fig. 6.56 Credit memo procedure

Invoice List

Invoice 1 26,200.00

Invoice 2 13,100.00

Invoice 3 2,620.00

Sum 41,920.00

Del credere - 419.20

Invoice amount 41,500.80

Customer: 1000 “Becker Berlin”
Payer: 1050 “Becker AG”
Invoice value: 26,200

Invoice 1

Customer: 1010 “Becker Frankfurt”
Payer: 1050 “Becker AG”
Invoice value: 13,100 

Invoice 2

Customer: 1020 “Becker München”
Payer: 1050 “Becker AG”
Invoice value: 2,620 

Invoice 3

Fig. 6.57 Function of the invoice list
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As depicted in Fig.6.58, an invoice list can contain any amount of individual
invoices. The central payer receives an invoice list on certain dates that you deÞne
in a customer calendar, which contains the corresponding individual invoices. Thus,
the central ofÞce has a clear instrument for processing goods and services invoices
of its afÞliates and receives an overview of outstanding payments of the respective
branches.

6.5.4 Billing Plan

You can save abilling plan in the sales order. This is a good idea if you bill your
customers for periodic services. In the ERP system, you have the opportunity to

Fig. 6.58 Invoice list in SAP ERP

Invoice List in SAP ERP
Figure 6.58 displays an invoice list to Payer 1050 (Becker AG) with Invoice
90035117 for Customer 1320 (Becker Koeln) with a net value of
€503,692.60. In this case, the del credere is determined from the net value
and tax amount.
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conduct partial invoicing (for instance, after a job has progressed for a project
business transaction) and use periodic invoicing (such as for rental agreements).
Figure6.59shows the respective billing plan types with their relationships.

Partial invoicing is used when the total value of individual milestones, such as
for project business, is billed. This type ofperiodic invoicingis performed when the
amount to be charged will be invoiced at periodic times, such as for rent (see
Fig. 6.60).

6.5.5 Rebate Processing

With rebate processing, you can grant your customers a direct or subsequent rebate
(a special kind of discount) depending on attained turnover within a deÞned period.
The basic elements of rebate processing are depicted in Fig.6.61.

You can deÞne the type of rebate to be granted in therebate agreement. There,
you can save data on the recipient of the rebate and the rebate criteria to be used.
When an invoice is posted (individual invoice, credit or debit memo), the system
uses the rebate agreement to determine the estimated rebate amount and posts
reserves for that amount.

Based on the reserves, your Financial Accounting Department has an updated
overview of the expected rebate payments. At the end of the stipulated period, you
can release the rebate agreement for settlement.

Billing Plan Types

Partial Invoicing

Applications:
• Project business

Periodic Invoicing

Applications:
• Rental agreements

Sales Order

Fig. 6.59 Billing plan types
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Define rebate agreement

Accumulate revenue and accruals

Release rebate agreement for 
settlement

Issue rebate agreement for 
settlement and cancel accrualsFig. 6.61 Overview of rebate

processing

Periodic InvoicingPartial Invoicing

Item Material Amount
10 P-100 100,000

Billing Plan

1. Upon conclusion of contract
10 % 10,000

2. Upon delivery
40 % 40,000

3. After receipt
30 % 30,000

4. Final settlement
20% 20,000

Sales Order

Item Material Amount
10 P-110 250

Billing Plan

Begin: 01/31
End: 12/31
Period: monthly
Horizon: 12 periods
Invoice date: last day of month

Dates

Invoice date Value Status
01/31 250 paid
02/28 250 open
03/31 250 open
04/30 250 open
… … …
12/31 250 open

Sales Order

Fig. 6.60 Partial invoicing vs. periodic invoicing
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For settlement of the rebate agreement, the system determines the volume rebate
amount and generates a credit (rebate credit memo). When the credit is posted,
the reserves are also cleared in Financial Accounting. The rebate agreement is
completed when a credit for the entire rebate has been forwarded to the customer.
Just as in the pricing procedure, you can deÞne the rebate determination on any
level. Classic examples include rebates with reference to a material, to a customer,
a customer hierarchy (such as purchasing groups) or a group of materials (such
as product lines).

The entire rebate process ßow is shown in Fig.6.62.

6.5.6 Resource-Related Billing

Resource-relatedbilling is used when the prices for a provided service cannot be
entered into the sales order as a Þxed value, but are determined by the expenditure
of resources. Typical examples include project business, production to order or
service business.

You can invoice such orders based on resources, meaning that the invoice is
generated based on the Òsubsequently calculatedÓ sales order. The function of
resource-related billing is depicted in Fig.6.63.

Rebate Agreement

Customer: 1050 “Becker AG”
1% for 10,000 in sales or more 
within the period from Jan. 01 –Dec. 31

Accumulated Sales

41,920

Settlement Run

Reserves
262

Reserves
131

Reserves
26.20

Liquidation of reserves upon posting of credit

Customer: 1000 “Becker Berlin”
Payer: 1050 “Becker AG”
Invoice value: 26,200 

Invoice 1

Customer: 1010 “Becker Frankfurt”
Payer: 1050 “Becker AG”
Invoice value: 13,100

Invoice 2

Customer: 1020 “Becker München”
Payer: 1050 “Becker AG”
Invoice value: 2,620

Invoice 3

Customer: 1050 “Becker AG”

Credit value: 419.20

Rebate Credit

Fig. 6.62 Rebate processing ßow
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6.5.7 Effects of Invoice Generation

The invoice that you create in Sales and Distribution forms the basis for the
corresponding document in Accounting and the updating of other documents (see
Fig. 6.64).

Project System

Confirmation of the time, material 
services of a project

New key assignment in 
Service Material

Status Update

Item Material Amount
10 Service 100 2,000

Billing Request

Item Material Amount
10 Service 100 2,000

Invoice

Fig. 6.63 The resource-related billing process

Invoice 90038152

Accounting 
Document

Profitability 
Analysis

Customer 
Credit Account

Sales Information
System

Preceding Documents
(Sales Order, Delivery)

Transfer Update

U
pd

at
e

Fig. 6.64 Effects of invoice generation
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Generation of the invoice has various effects on Accounting: For instance, a
debit is posted to the receivables account and a credit is posted to the revenue
account of the customer. The data of the accounting document is based on infor-
mation from the pricing of the invoice itself. You can set the transfer of invoice data
to Accounting so that it automatically occurs when the invoice is saved. Updating of
other information, as depicted in Fig.6.64, also occurs when the invoice is saved.

Figure6.65shows the accounting documents generated in the system based on
the invoice.

The accounting document in Financial Accounting serves as proof of value-
based changes within your company. These value-based changes can occur as a
result of an invoice based on a sale, for example. The proÞt-center document in
Controlling contains the information of individual, autonomous divisions within
your company and serves as the basis for the proÞtability statement within the
proÞt center. Special ledgers aid you in reporting values stemming from various
applications. The cost accounting document collects the costs and revenue of a
business division to calculate proÞtability. The proÞtability analysis compares the
costs and revenues upon which a contribution margin account can be determined.

6.6 Contracts and Scheduling Agreements

Within SAP sales and distribution processing, contracts and scheduling agreements
represent special forms of sales documents. Quantity and value contracts and
scheduling agreements can be deÞned via a separate type of sales document.
Using contracts and scheduling agreements, you can map contractual agreements
with your customers. For instance, you can save a certain quantity to be purchased
within a deÞned period, such as 1 year, in a contract. In this case, it would be a
quantity contract. During the order entry, the system checks whether a contract

Fig. 6.65 Accounting
documents
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exists for that particular conÞguration. If so, the relevant information is taken
from it and the contract is updated from the order, which in the case of a quantity
contract leads to a reduction in the contractual quantity. Using contracts, you can
achieve better planning for your company, because it is contractually Þxed.
We generally differentiate between contracts and delivery scheduling agreements
(see Fig.6.66).

In the following sections, we will take a closer look at quantity and value
contracts as well as scheduling agreements.

6.6.1 Quantity Contracts

Quantity contractsare used to determine for your customer what quantities of one or
more products are to be purchased within a certain period. If you receive an order from
a customer (release order), the system checks the corresponding contract and updates
the release quantity in the quantity contract. Thus, you always have an overview of the
contractually stipulated quantity, the released portion, and the remaining quantity.
Furthermore, you can set the system such that, when a certain quantity has been
reached, a subsequent action is triggered that informs you that the contract will be
exhausted shortly and that you should initiate an extension or renegotiation of the

Outline Agreement Forms

Types of Contracts Types of Scheduling Agreements

• Quantity Contract

• Value Contract

• Rental Agreement

• Service & Maintenance

• Scheduling Agreement

• Scheduling Agreement w/  Release 
Order

• Scheduling Agreement  w/  Delivery 
Order 

• Scheduling Agreement Returns

• ESA* Scheduling Agreement

• ESA Issue

• ESA Correction

• ESA Consignment

* ESA = External Service Provider

Fig. 6.66 Types of contracts
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contract. Figure6.67shows a quantity contract and the corresponding sales orders
(releases), as well as the respective deliveries. The orders and order quantities lead to
an updating, that is, a reduction, of the contractual quantity.

In Fig. 6.68, you can see the system document of the quantity contract. Like a

sales order, a quantity contract can contain one or more items. Unlike a sales order,
a contract does not contain any schedule lines, since they are included in the sales
orders (releases). Generally, the same functions are available in a quantity contract
as in a sales order.

Release

Quantity Contract Release

Release

Delivery

Delivery

Delivery

Update of the released
quantities

Fig. 6.67 Release against a quantity contract

Fig. 6.68 Quantity contract in SAP ERP
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The quantity contract contains the quantity to be purchased within a stipulated
period and agreed prices.

6.6.2 Value Contracts

Value contracts(see Fig.6.69) are used to stipulate with your customer a contrac-
tual agreement for a certain value within a deÞned period. Your customer is then
obligated to purchase products and/or services from you adding up to the value
stipulated in the contract.

The releases (orders) against a value contract can be related to individual
products or services or a group of products, such as a product line (see Fig.6.70).
Furthermore, you have the opportunity to addpartners with release authorizationto
the contract. This can be especially useful if, for example, the contract is with an
afÞliated group (see Sect.6.2.4) and the groupÕs subsidiaries are also authorized to
release.

If releases against a value contract are to take place in more than one currency,
the contract is updated by converting the currencies to the contract currency.
Invoicing of the value contract can either be done via a release (order) or directly:

Value Contract

Customer: 1050 “Becker AG”

Validity: Jan. 01 2009 –Dec. 31 2009

Item Value

10 26,000,000 

Discount 10 %

Partners w/ release authorization
• 1000 “Becker Berlin”
• 1010 “Becker Frankfurt”
• 1020 “Becker München”

Fig. 6.69 Structure of a
value contract

The Quantity Contract in SAP ERP
Figure6.68shows a quantity contract for Customer 1470 (Aircraft Products).
This quantity contract stipulates that your customer plans to purchase 1,000
units of Material GTS-020 (ÒAircraft special control partÓ) in the period from
Oct. 1, 2003 to Oct. 1, 2005.
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¥ Billing per release order
Since the releases are sales orders, you can either bill them with relation to an
order or a delivery (see Sect.6.5.1).

¥ Billing via the value contract
When you invoice a value contract, it is usually done with reference to an order,
meaning you invoice the value contract itself. If you have stipulated a payment
plan with your customer, you will use a billing plan (see Sect.6.5.4), where you
can save the billing modalities, such as the existence of several billing periods or
value percentages.

In addition, you can combine individual contracts into group contracts. The data
from the group contract then applies to all allocated contracts (subcontracts). If you
change the data of the group contract, the subcontract data is also updated.

Value Contract

Customer: 1050 “Becker AG”

Validity: Jan. 01 2009 –Dec. 31 2009

Item Value

10 26,000,000

Discount 10 %

Release 1

Customer: 1000 “Becker Berlin”

Item  Material  Quant. Price

10     P-100      1 pcs. 2.600

Discount 10 %

Release 2

Customer:  1010 “Becker Frankfurt”

Item  Material  Quant. Price

10 P-110       5 pcs. 13.000 
20 D-001     10 h 800 
Discount 10 %

Update of the
Released value

Fig. 6.70 Releases against a value contract with several authorized partners

Fig. 6.71 Value contract in SAP ERP
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Value Contracts in SAP ERP
Figure6.71shows a value contract for Customer 6000 (RIWA). It stipulates
that the customer will make purchases having a contractual value of€13,850.
Releases (orders) are posted against that value in the system.

6.6.3 Scheduling Agreements

A scheduling agreementis primarily used in the component supply industry. In it,
you can deÞne set delivery quantities and dates (see Fig.6.72). That is why, unlike
other types of contracts, a scheduling agreement already has schedule lines to be
used for production or external procurement and to create a delivery. When
schedule lines in the delivery schedule become due, you can create deliveries either
directly or via the delivery due list. For more information on creating deliveries, see
Sect.6.4.1.

When schedule line entries are made for an item of the delivery schedule (see
Fig. 6.72), the system adds up quantities already entered and compares them with the
quantities already delivered. You thus have a continuous overview of open delivery
quantities. If your customer wishes to receive a periodic invoice, for instance on a
monthly basis, you can combine all deliveries due in a single, collective invoice.

Scheduling Agreement

Customer: 1050 “Becker AG”

Validity: Jan. 01 2009 – Dec. 31 2009

Item Material Quantity

10 P-001 4,000 pcs.

Sched. line   Quantity Date

1 1,000 pcs.  03/31/2009 

Delivery 1

Date: 03/31/2009
Quantity: 1,000 pcs.

Delivery 2

Date: 06/30/2009
Quantity: 1,000 pcs.

Delivery 3

Date: 09/30/2009
Quantity: 1,000 pcs.

Delivery 4

Date: 12/31/2009
Quantity: 1,000 pcs.

2 1,000 pcs   06/30/2009   

3 1,000 pcs.  09/30/2009   

4 1,000 pcs.  12/31/2009   

D
el

iv
er

y 
pe

r 
S

ch
ed

ul
e 
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ne

Update of delivery quantity

Fig. 6.72 Scheduling agreement and the respective deliveries
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Scheduling Agreements in SAP ERP
Figure6.73shows a scheduling agreement for Customer 2001 (SAPSOTA).
It stipulates the delivery of Material AZ2-730 (ÒBordcomputerÓ). The valid-
ity period can be indicated by supplying the respective dates in the ÒValid
fromÓ and ÒValid toÓ Þelds.

6.7 Complaints Processing

You can utilizecomplaints processingif your customer has received defective,
damaged, insufÞcient, incorrectly ordered or incorrectly delivered goods, if price
agreements are incorrect or if returns arrive before the goods return deadline passes.
In the case of complaints processing, we differentiate between the following:

¥ Credit memo request
For this, you grant your customer a refund without veriÞcation. This is done
when, for instance, you have charged the customer the wrong price.

¥ Debit memo request
In this case, the opposite of the credit memo request occurs. The debit memo
request is used if you have not charged your customer enough.

¥ Returns with free-of-charge subsequent delivery or credit memo
You create a return when your customer sends goods back to your company.
With the return, you document the process of receiving the defective goods.
Based on the returns document, you can issue the customer a free-of-charge
subsequent delivery or refund.

Fig. 6.73 Scheduling agreement in SAP ERP
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¥ Invoice correction request
To place an invoice correction request, enter the quantity or price that should have
been invoiced. Based on this amount, the system calculates the difference. If it is
negative, a debit memo is generated; otherwise, a credit memo is generated.

Figure6.74demonstrates the procedures involved in processing complaints.
You can trigger complaints processing from the ERP or CRM system.

Figure6.75 shows complaints processing in SAP ERP, and Fig.6.76 depicts the
procedure in SAP CRM.

Complaints Processing in SAP ERP
Figure6.75presents an overview of complaints processing. In this case, you
have to process a complaint from Customer 1032 (Becker AG) regarding
Delivery 90038152. For this, you create a complaint document in which the
reason for the complaint is recorded.

6.7.1 Credit and Debit Memo Requests

A credit or debit memo requestcan be created if there are grounds for price
differences or if goods are to be credited without being returned.

¥ A credit memo request is used if you wish to credit your customer with a certain
value.

¥ A debit memo request is used when you wish to bill a customer for an additional
service that has not been invoiced in advance.

Sales Order Delivery Invoice

Returns
Credit or Debit 
Memo Request

Credit of Debit
Memo

Invoice Correction
Request

Subsequent 
Delivery 

free-of-charge

Fig. 6.74 Complaints processing procedures
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Fig. 6.75 Complaints processing in SAP ERP

Fig. 6.76 Complaints processing in SAP CRM
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As Fig.6.77shows, you can either create credit or debit memo requests with or
without reference to a sales order or invoice. The data from the preceding document
is used to create such a request with reference to the respective document, and can
be revised directly in the requests. This procedure ensures that the amounts for
which a credit or debit memo is required are correctly adopted.

By default, the system generates a billing block, in order to guarantee that credit
and debit memo requests are checked by an authorized employee of your company
before the actual credit or debit memo is issued. Optionally, this check can be
forwarded via a workßow to an authorized employee for approval, depending on the
value amount. As soon as that employee has granted approval, the billing block is
removed and the actual credit or debit memo is generated. If the request is not
approved, you can record a reason for the rejection in the request. The actual
generation of the credit or debit memo is done in the same way as the generation
of invoices, described in Sect.6.5.

6.7.2 Returns

Use theReturnsfunction if your customer sends goods back to your company. The
returns document and the return delivery are the basis of posting the goods, for
example, to the inspection stock of the warehouse. This is the area where an

Credit Memo

Sales Order

Invoice

Credit Memo
Request

Credit MemoBilling
Block

Debit Memo

Sales Order

Invoice

Debit Memo
Request

Debit MemoBilling
Block

Generation
with Reference

Generation 
with Reference

Release Approval Workflow
(optional)

Fig. 6.77 Credit and debit memo request process
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inspection of the returned goods is performed, to determine if they may be sold
again or, in the worst case, need to be scrapped.

As depicted in Fig.6.78, you can create returns with a reference to a sales order
or to an invoice. Based on the return, you can either generate a free-of-charge
subsequent delivery or a credit memo, depending on what you have stipulated with
your customer. In the event of a free-of-charge subsequent delivery, you send
your customer the same goods again, such that the complaint is settled with an
ÒexchangeÓ. However, if your customer wants a refund, you also create a credit
memo. Settlement of this credit memo is done as described in the previous section,
ÒCredit and debit memo requestsÓ.

Returns represent return deliveries of goods from your customer that you check
in goods receipt and, if the goods are in order, post to stock. For more information
on the goods receipt process, see Chap. 4, Procurement Logistics, and Volume II,
Chapter 3, ÒWarehouse Logistics and Inventory ManagementÓ.

6.7.2.1 Subsequent Delivery Free-of-Charge

One way to settle a returns process is through the Òsubsequent delivery free-of-
chargeÓ of the goods (see Fig.6.80). Based on the return, you create a subsequent
delivery free-of-charge (a special sales document type). In this document, you enter
the reason for the subsequent delivery (order reason) and generally a billing block.
Subsequent deliveries free-of-charge with a billing block are checked by an
employee and, if a subsequent delivery is to take place, the billing block is removed
and the document is due for shipment. For more on delivery processing, see
Sect.6.4.1.

Returns

Sales Order

Invoice

Return Return Receipt

Generation 
with 
Reference

Credit Memo

Billing
Block

Release Approval Workflow
(optional)

Subsequent
Delivery 

Free-of-Charge

Fig. 6.78 Returns process
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6.7.2.2 Free-of-Charge Delivery (Special Case)

You can use a free-of-charge delivery (see Fig.6.81) if you wish to provide
customers with a sample. To do this, create a document of the type Òfree-of-charge

Fig. 6.79 Overview of returns in SAP ERP

Subsequent Delivery Free-of-Charge

Return

Subsequent
delivery 

free-of-charge

Order Reason

DeliveryDelivery
Block

Fig. 6.80 Subsequent Delivery Free-of-Charge based on a return

Returns in SAP ERP
Figure 6.79 shows a returns document for Customer 1000 (Becker Berlin).
The return is recorded with the reason ÒDamaged in transitÓ and the billing
block ÒCheck credit memoÓ.
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deliveryÓ with the corresponding order reason, such as that it is for a sample. Based
on this free-of-charge delivery, you then create a delivery document.

6.7.3 Invoice Corrections

In the case of aninvoice correction, you adjust quantities or values for which the
customer has already been billed. As depicted in Fig.6.82, the invoice correction
request is always created with reference to an invoice. As a result, your customer
receives a document listing the originally billed quantities and values as well as the
corrected quantities and values used for a credit memo.

6.7.4 Blocking and Releasing Complaints

As we have seen, complaint documents have correspondingblocking mechanisms
designed to prevent you from processing a complaint further without having it
reviewed Þrst. The following blocking mechanisms are especially important:

Invoice Correction

Invoice
Invoice 

Correction
Request

Generation
with 
Reference Credit MemoBilling

Block

Release Approval Workflow
(optional)

Fig. 6.82 Invoice correction process

Free-of-charge Delivery

DeliveryDelivery
Block

Free-of-charge
Delivery

Order Reason

Fig. 6.81 Free-of-charge delivery
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¥ Delivery block
A delivery block is set for free-of-charge deliveries and subsequent deliveries to
prevent goods from leaving the plant without being calculated. In order to lift the
delivery block, you have to possess the respective authorization.

¥ Billing block
A billing block is set for documents that perform a value correction (such as a
credit memo), since you generally want to check the documents based on a
complaint that lead to a credit memoÑin other words, a material outßow from
your company. To lift the billing block, you need the respective authorization.

As soon as the respective blocks have been lifted, the documents can be
processed further and follow-on documents generated.

6.7.5 Rejecting Complaints

UnjustiÞed complaints that you are reviewing can be rejected by entering a reason
for rejection (see Fig.6.83).

You always have an overview of the open and rejected complaints in the system.
You can either reject the entire complaint document or individual items of the

Reason for Rejection at Item Level

Reason for Rejection at Header Level

Return

Customer: 1050 “Becker AG”
Reason for rejection: 01 “Incorrect Delivery”

Item Material Quantity   Reason f. rejec.

10 P-001 10 pcs. 01
20 P-002 20 pcs. 01
30 P-003 30 pcs. 01

Return

Customer: 1050 “Becker AG”

Delivery

Customer: 1050 “Becker AG”

Item Material Quantity

20     P-002 20 pcs.

Entire return rejected, thus no delivery

Item Material Quantity   Reason f. rejec

10 P-001 10 pcs. 01
20 P-002 20 pcs.
30 P-003 30 pcs. 01

Fig. 6.83 Reason for rejection using the example of a return
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business transaction. If you set the reason for rejection on the item level, only those
items that are not rejected are taken on in the follow-on document. Setting a reason
for rejection for free-of-charge deliveries or subsequent deliveries results in the
document items not being able to be delivered. In other complaint cases, the result
is that no credit or debit memo or invoice correction can be generated.

6.8 Special Business Transactions in Sales and Distribution

In this section, we explain special business transactions in Sales and Distribution,
such as rush orders and cash sales. Such business transactions build on the
structures described in the previous sections, such as the sales order.

6.8.1 Rush Order and Cash Sales

A rush order(see Fig.6.84) differs from a standard sales order in that as soon as the
sales document is saved, a delivery is directly generated. You can use this type of
order for such instances as when your customer picks up goods directly from the
sales desk of your company.

For cash sales(see Fig.6.85), a delivery is directly generated when the sales
order is saved, as is the case for a rush order.

In addition, you create an invoice based on the cash sales (sales order) because
you not only directly trigger issue of the goods but also payment.

6.8.2 Individual Orders

In the case of anindividual order, a purchase requisition is directly generated from
the sales order schedule line (see Fig.6.86). This type of processing is used for
materials that you never have in stock and are always procured externally. This
could be the case if, for instance, your customer has ordered a speciÞc material that
your company does not produce and always purchases on the basis of sales orders.

Rush Order

Customer: 1000  “Becker Berlin”

Item Material Quantity

10 P-100 10 pcs.
20 P-101 5 pcs.

Delivery

Customer: 1000  “Becker Berlin”

Pos. Material Quantity 

10 P-100 10 pcs.
20 P-101 5 pcs.

Delivery generated 
upon saving order

Fig. 6.84 Rush order processing
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Based on the purchase requisition generated from the sales order, Purchasing
generates an order in your company and a speciÞc vendor. The goods are directly
delivered to your company, where they are then available for the supply of the sales
order.

Cash Sales

Customer:  1000 “Becker Berlin”

Item Material Quantity

10 P-100 10 pcs.
20 P-101 5 pcs.

Delivery

Customer:  1000 “Becker Berlin”

Pos. Material Quantity 

10 P-100 10 pcs.
20 P-101 5 pcs.

Delivery generated 
upon saving order

Invoice

Customer:  1000 “Becker Berlin”

Item Material Quantity 

10 P-100 10 pcs.
20 P-101 5 pcs.

Printed invoice

Fig. 6.85 Cash sales processing

Sales Order with an
Individual Order

Customer: 1000 “Becker Berlin”

Item Material Quantity

10 E-100 10 pcs.

Schedule Line  Control
10 CB

Purchase Requisition Purchase Order

Vendor: 2000 “Müller”

Update

Goods Receipt based
on Purchase Order

(to supply Sales Order)

Delivery

Fig. 6.86 Individual order processing
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6.8.3 Returnable Packaging Processing

Returnable packaging processing refers to goods at your customer location that are
still the property of your company. Your company is authorized to bill the customer
for the provided (loaned) goods if they are not returned to you. Returnable packag-
ing is processed as special stock in your inventory management. This ensures that
you process inventory separately and always know what returnable packaging
(material) is with which customer, since you maintain special stock separately for
each customer. A common usage of this type material in logistics is the euro-pallet.
Figure6.87shows the general procedure for returnable packaging.

You Þrst generate areturnable packaging shipment(a type of sales order). Based
on that, you create a delivery with which you post the materials from your stock to
customer special stock and deliver them to the customer. If your customer reports
that the goods or parts of them can be picked up, you then create areturnable
packaging pick-upand subsequent return delivery. Based on these, the returnable
packaging is picked up from the customer and placed into your warehouse. When
the goods issue is posted into the warehouse, the goods are transferred from special
stock to unrestricted stock. In order to invoice goods that remain on the premises of
the customer, you need to create areturnable packaging issuewith a subsequent

Returnable Packaging 
Shipment

Customer: 1000 “Becker Berlin”

Item Material Quantity

10 L-001 100 pcs.

Delivery

Customer: 1000 “Becker Berlin”

Item Material Quantity 

10 L-001 100 pcs.

Returnable Packaging
Pick-up

Customer:  1000 “Becker Berlin”

Item Material Quantity 

10 L-001 80 pcs.

Returns Delivery

Customer:  1000 “Becker Berlin”

Item Material Quantity 

10 L-001 80 pcs.

Returnable Packaging
Issue

Customer:  1000 “Becker Berlin”

Item Material Quantity 

10 L-001 20 pcs.

Delivery

Customer:  1000 “Becker Berlin”

Item Material Quantity 

10 L-001 20 pcs.

Invoice

Customer:  1000 “Becker Berlin”

Item Material Price 

10 L-001 € 200

Fig. 6.87 Returnable packaging process

244 6 Distribution Logistics



delivery and invoice. The delivery, with its goods issue posting, clears the goods
from special stock. Physical transfer is not triggered, since the customer already has
the goods.

Third-Party and Consignment Processing
The topics of third-party and consignment processing are examined in
Chap. 4, ÒProcurement LogisticsÓ.

6.9 Summary

In this chapter, we have presented the business signiÞcance and tasks of distribution
logistics. The goal of the chapter has been to make you familiar with the systems,
components and applications of SAP Business Suite and its tasks and functions in
the sales process, from the sales order to invoicing.

The purpose of sales and distribution is to sell the produced or procured goods
via an efÞcient distribution channel. Sales and distribution is mapped in the ERP
system in the component SD, and sales and distribution processes are deeply
integrated in the procurement, production, warehouse and invoicing processes of
SAP ERP. This chapter has referred to the entire process ßow, from the customer
inquiry to the quotation, from the sales order to delivery and invoicing. In addition,
we have highlighted the key basic functions, such as pricing and special business
transactions like rush orders, to provide you with a general overview of the
processes and functions in SAP systems for distribution logistics.

This volume has presented the functions and tools of SAP Business Suite for the
logistical execution of supply chain fulÞllment. Following a general explanation of
data organization, we turned to the organizational structures pertaining to procure-
ment logistics, citing applications for such tasks as requirements determination,
purchasing, order processing, and goods movement. SAP systems and components
for production logistics were then introduced, including those for demand and
production planning and detailed scheduling. Finally, the role of SAP applications
in distribution logistics was detailed within the context of sales, invoicing, contracts
and scheduling agreements, complaints and special distribution needs.

Volume II of this series,Inventory Management, Warehousing, Transportation
and Compliance, expands on the scope of SAPÕs role in supply chain execution,
covering the realms of transport logistics and its integration in procurement and
distribution logistics. It also explains SAP processes involved in warehouse and
inventory management and foreign trade formalities. Finally, it examines ways in
which SAP tools can aid you in tracking objects, managing exceptions, tracing
processes and generating intuitive reports.
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Glossary

ABAP The programming language of SAP with which most logistics applications
are programmed.

Activity area A special feature of SAP EWM representing a logical grouping of
storage bin locations with regard to planned warehouse activities.

ALE Application Link Enabling. Technology that establishes and operates shared
applications.

APO Advanced Planning & Optimization. SAP APO software contains functions
for processing and integrating sales, distribution and production planning,
as well as production control and external procurement. SAP APO also offers
functions for collaboration with external vendors and their integration in pro-
curement processes (see also VMI).

APO PP/DS Production Planning/Detailed Scheduling. An SAP APO module
enabling the planning of production within a factory while simultaneously
considering product and capacity constraints, with the goal of increasing through-
put and reducing product stock. The result of the planning is a feasible production
plan.

ATP Available-to-Promise. Refers to warranted stock, the quantity of a certain
material that can be made available at a required date or subsequent time and can
thus be used for such purposes as sales orders. The system takes into account the
current stock situation and planned inward and outward movements, especially
based on purchase orders, production orders and recorded sales orders.

BI Business Intelligence. Business analysis processes and technical instruments in
a company used to evaluate companywide data and to provide that data to users.

Business object The copy of a document necessary for a business process in
a software system (for example, a sales order in order processing).

CIF Core Interface. Interface for data transfer between an ERP system (SAP R/3
or SAP ERP) and a connected SCM system such as SAP Advanced Planning &
Optimization (SAP APO) or SAP Supply Network Collaboration (SAP SNC).

Consolidation The consolidation of goods from several forwarders in a common
loading unit (such as a container). Consolidation is executed by a logistics
service provider.

J. Kappauf et al.,Logistic Core Operations with SAP,
DOI 10.1007/978-3-642-18204-4,# Springer-Verlag Berlin Heidelberg 2011
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CRM Customer Relationship Management. Supports all customer-related processes
within the customer relationship cycle, from market segmentation, lead generation
and opportunities to post-sales and customer service. Includes business scenarios
such as Field Sales and Service, Customer Interaction Center and Internet Sales
and Service.

CTP Capable-to-Promise. Function of the global ATP availability check in which, in
contrast to ATP, not only available stock is considered, but also additional sources
of requirement coverage, such as production capacities or external suppliers.

Dashboard Display of key logistics data using diagrams and other graphic elements
(such as “speedometer”-like displays as on a car dashboard).

EDI Electronic Data Interchange. Cross-company electronic data exchange between
business partners (for example, exchanging trade documents).

EHS Environment, Health and Safety. SAP application component for all tasks
pertaining to labor, health and environmental safety in a company.

EM Event Management. SAP application component in SAP Supply Chain Man-
agement for the monitoring of logistics and other processes.

Embargo list List of people or companies to which it is prohibited to supply
certain goods or services.

EPC Electronic Product Code. Code used in RFID chips for product characteristics
and identi�cation numbers that is internationally uniform.

ERP Enterprise Resource Planning. The core system with SAP business
applications in the areas of logistics, human resources and �nances.

Event Handler Generic object in Event Management used to track the status of
processes or physical objects (such as shipments tracking).

EWM Extended Warehouse Management. New warehouse management module
based on SAP SCM.

FCL Full Container Load. Transport of a full container from a forwarder to
a recipient.

Freight invoice Invoice from a logistics service provider to a shipper or recipient
of goods that the logistics service provider was commissioned to transport.

gATP global Available-to-Promise. Global availability check with SAP APO
on several levels. In contrast to ATP, gATP can check the stock situation of
several plants.

GTS Global Trade Services. Component of the SAP system landscape used
to process export transactions and consider trade regulations.

HAWB House Air Waybill. Shipment-based house waybill for air freight
shipments that is issued by the logistics service provider for the forwarder.

House B/L House bill of lading. Shipment-based house waybill for sea shipments
that is issued by the logistics service provider for the forwarder.

HU Handling Unit. Physical unit of packing materials (loading equipment/pack-
aging materials) and the materials kept on or in it. A handling unit has a speci�c,
scannable identi�cation number via which handling unit data can be retrieved.

IMG Implementation Guide. Tool for customer-speci�c tailoring of SAP systems.
The guide has a hierarchical structure based on the application component
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hierarchy. Central components include the IMG activities, which serve to ensure
branching into Customizing and thus the execution of relevant system settings.
The following IMG variants exist: SAP Reference IMGs, Project IMGs, and
Project view IMGs.

Independent requirement A requirement that is created through a direct in�u-
ence (for example, material requisition for production or a sales order for the
material).

KPI Key Performance Indicator. Key performance �gure determined from busi-
ness transactiondata.

LCL Less Than Container Load. General cargo shipment in which a forwarder’s
goods are packed into a container with goods of other forwarders (consolidation).

Lead Pick-ups or movementsof goods that are transferred from a local to a long-
distance transportation network.

LES Logistics Execution System. SAP application component in SAP ERP with
which shipping and transport procedures can be processed.

Letter of credit Documented promise of credit issued by an importer’s bank to
effect payment to an exporter when the exporter is in possession of the proper
documents for an export transaction.

LO General logistics module of SAP ERP.
Master B/L Master Bill of Lading. Consolidation-based waybill that a logistics

service provider receives for a consolidated shipment (for example, for several
shipments in a single container).

Materials planning Distribution of orders and allocation and provision of
resources for the planning of processing.

MAWB Master Air Waybill. Consolidation-based waybill for air freight that an
airline issues for the entire cargo of a logistics service provider.

MM Materials Management. Materials management module of SAP ERP.
OER Object Event Repository. Tracking system for RFID-supported logistics

processes based on SAP Event Management.
On-carriage Deliveries or shipments of goods that are transshipped from long-

distance to local transport.
Operative Planning Planning based on short-term values and goals, such as

a transportation plan for the coming day.
Optimization Using targeted methods to �nd a favorable solution for a complex

mathematical or logistics problem. The method generally involves an optimiza-
tion algorithm (computer program). One example is complex transportation
planning.

qRFC queued Remote Function Call. Extension of the transactional remote func-
tion call with the option of setting the call sequence.

Requirement The required quantity of a material at a certain time for a speci�c
plant.

RFC Remote Function Call. Calling a function module in a different system
(destination) than the one in which the invoked program is running. Connections
are possible between various AS ABAP systems or between an AS ABAP and an
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external system. In external systems, instead of function modules, specially
programmed functions are invoked whose interface simulates a function module.
There are synchronous, asynchronous and transactional RFCs. Activation of the
invoked system is done via the RFC interface.

SAP NetWeaver An open integration and application platform for all SAP
solutions and certain solutions from SAP partners. SAP NetWeaver is a Web-
based platform that serves as the basis for Enterprise Services Architecture
(ESA) and enables the cross-company and technology-independent integration
and coordination of employees, information and business processes. Thanks
to open standards, information and applications from practically any source
can be integrated and can be based on virtually any technology. SAP NetWeaver
includes functions for business intelligence, company portals, exchange infra-
structure, master data management, mobile infrastructure and a Web application
server.

SCM Supply Chain Management contains functions for planning, execution,
coordination and collaboration in the supply chain. Among other elements,
it is composed of the components and applications APO (Advanced Planning &
Optimization), SNC (Supply Network Collaboration) and EM (Event
Management). SCM is part of SAP Business Suite.

SCOR Supply Chain Operations Reference Model. Important key data that
enables an analytical evaluation of the entire logistics chain.

SD Sales and Distribution. Sales module in SAP ERP.
SNC Supply Network Collaboration. SNC enables the connection of external

suppliers to SAP SCM.
SSCC Serial Shipper Container Code. Number of a shipping unit for the identi�-

cation and labeling of shipping units. A shipping unit under this code is the
smallest physical unit of goods and commodities that is not attached to another
unit and is or can be treated individually in the transport chain.

Standard software Group of programs that can be used to edit and solve a series
of similar or uniform tasks. SAP Business Suite is standard business software.

Strategic planning Planning based on long-term values and goals, such as location
planning for production plants.

Tactical planning Planning based on medium-term values and goals, such as
production planning for Christmas business.

TM SAP Transportation Management, the transport solution within SAP SCM.
TP/VS Transport Planning/Vehicle Scheduling. Transport optimization in SAP

SCM.
Transport request Request of a shipper to a logistics service provider to execute

the transportation of goods.
VMI Vendor Managed Inventory. Supplier-controlled inventory for which the

supplier has system access to a company’s warehouse stock and demand data.
The VMI thus enables close cooperation with the supplier and serves to improve
the external procurement process.
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Warehouse order Generally represents an executable work package to be per-
formed by a warehouse employee within a certain period. Warehouse orders
usually consist of the warehouse tasks allocated to them.

Warehouse task A document in SAP EWM containing all necessary information
for the movement of a certain material quantity or handling unit in the warehouse.

WM Warehouse Management. A system to de�ne and manage complex ware-
house structures within one or more plants. The warehouse management system
MM-WM supports warehouse management as well as the execution of all
warehouse movement, such as goods put away, removal and transfer.
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Billing (cont.)
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pro�tability analysis, 228
pro�t-center document, 228
resource-related billing, 226
special ledger, 228
transfer of invoice data, 228

Bill of material (BOM)
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note, 214

Delivery processing, 206–211, 233
collective run, 206
complete delivery, 208
delivery with reference, 208
individual generation, 206
order combinations, 208
partial delivery, 208
shipment, 207
shipping documents, 215

Delivery scheduling, 202–203
backward scheduling, 202
foreward scheduling, 202
goods issue date, 203
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Packing, 211–212

box packaging, 211
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Partner function, 75, 175–177
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payer, 176
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sold-to party, 176
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structure in the system, 99

Purchase requisition, 89–93
integration of purchase requisition, 90
release, 93, 135

Purchasing group, 38–39
Purchasing info record, 80–84
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billing document type, 195
condition technique, 195

Rounding pro�les
in purchasing, 102–104

Route determination, 204, 209–210
departure zone, 204
route schedule, 210
shipping condition, 204
shipping point, 204
transportation zone, 204
zones, 204

Rush order, 242

S
Safety stock, 154
Safety stock planning, 166
Sales, 181–206

availability check, 185
complaints, 184
contracts and scheduling agreements, 184
credit limit check, 185
cross-company, 37
delivery scheduling, 185
inquiries and quotations, 184
order con�rmation, 185
orders, 184
transfer of requirements, 185

Sales and distribution
cash sale, 182
consignment processing, 245
document structure, 183
individual order, 242–243
returnable packaging, 244–245
rush order, 182
rush order and cash sales, 242
sales document, 182
special business transactions, 242–245

Index 261



Sales and distribution (cont.)
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