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Master Data is a topic whose importance is increasing exponentially due
to the fact that it has a severe impact in the overall profitability of compa-
nies, even if it is not a direct matter neither in the incomes nor in the bene-
fits. Thus, the aim of this Thesis was to explain from the pillars what is
this issue, how it is linked to companies, how it affects the business pro-
cess and finally which solutions exist to prevent and solve its subsequent
problems.

The method to research how Master Data Management impacts profitabil-
ity was a business case implemented through SAP ERP. In the case, a
wholesale company purchased products from Nestlé and sold them to
EcoMarket, a supermarket chain. The study focused on how diverse pro-
cesses developed within the system and how Master Data was involved.
Two scenarios were considered: Firstly, a good management was per-
formed where I put into practice different maintenance methods that had
been previously exposed. Secondly, the opposite situation was carried out
in order to prove the concrete consequences derived from a poor manage-
ment.

Based on the results of the comparison, it can be said that the implications
of a poor Master Data Management are visible even in the most basic pro-
cedures. Profitability losses can appear in different shapes, some of them
direct (such as expenses increase) and others indirect (such as time waste
or customer dissatisfaction). To conclude, I propose an approach that
combines IT and business with the aim of framing the Master Data prob-
lem. The reason is that most of the current conducted studies focus on the
technical scope but, according to current surveys, the main cause of poor
Master Data is business data entering. Therefore, I believe the Master Data
Management solutions should not be only concentrated in the technical
aspect, and spread out covering both angles.

Master Data Management, Data Quality, Data Maintenance, SAP ERP.

106 p.
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1

1.1

INTRODUCTION

In this section I will put into context this Final Thesis. Thus, I will firstly
explain the objectives and the reasons for choosing this concrete topic. Af-
ter that, I will describe the research methodology used to get the infor-
mation in which this paper is based. To finish with, the main topic will be
described along with related concepts that will help to understand its
scope.

Commissioning organization

HAMK, Degree Program in Industrial Management
* Author: Delia Rodriguez, deliarodriguezlucas@gmail.com
e Supervisor: Tapani Honkanen, Tapani.Honkanen@hamk.fi

* Representative: Kristiina Ranta, Kristiina.Ranta@hamk.fi

1.2 Thesis Objective

The main objective of this Final Thesis is to explain what is Master Data
Management and how it affects to the overall profitability of companies.

This general purpose can be divided in two sub-objectives that coincide
with the structure of this paper:

The first one applies to the Theoretical part, and it is to describe the differ-
ent issues that surround Master Data Management.

Hence, I will begin by properly describing the concept of Master Data.
Later, I will explain how it is linked to companies, focusing on how it is
used through the different processes of a manufacturing company. Finally,
I will analyse its impacts in profitability, exposing which solutions exist to
prevent and solve the related problems.

The second one applies to the Practical part, and it is to prove through a
business case the real impact of Master Data Management in profitability.

The implementation of the case will be carried out through SAP ERP and
it will be based on the different procedures that a wholesale company per-
forms on a daily basis. The analysis will be based on the comparison of a
good and poor maintenance of Master Data records.
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Hence, the structure used to pursue the Thesis’ aim will be as follows:

¢ Master Data concept and its scope.
e Master Data in companies, focusing on how it is linked to the processes.
¢ Impacts and consequences of poor Master Data.

e sl © Sources of the Master Data problems.

part e Methods to implement an adequate Master Data Management. )

* Good management and maintenance: methods and suggestions.
* Poor management and maintenance: errors and profitability losses.

Practical part
¢ Analysis of the methods proposed in the theoretical part.
e Comparison of the two scenarios exposed in the practical part.

Graph 1.2. Delia Rodriguez, Objectives.

Note: the Master Data Management topic will be approached with the as-
sumption that the reader has no previous knowledge in the topic.

1.3 Reasons for choosing topic

There are two principal motives of having chosen Master Data Manage-
ment for the subject of this thesis.

Data Bases, ERPs and other related subjects conform a scope in which the
author has not focused during the studies, but in which I am very interest-
ed.

Furthermore, Master Data Management is an actual and current topic: Data
Base and its management through ERPs is nowadays an emerging issue
with increasing importance every year. What is more, Master Data is one
of the main problems that big companies face, and therefore it is totally re-
al and practical. Therefore, I believe it is a very useful topic.
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1.4 Research methodology

In order to ensure the quality of the information in which this Thesis is
based, I will pursue a strict method in terms of researching.

Thus, the objective is to seek accurate and reliable materials. The main
sources will be provided by E-books from HAMK library but, if required,
I will investigate using further methods -papers from other universities,
investigations from research centres, thesis from scholars, information
available online, etc.

The process will be:
* Looking for books related to a certain topic.

* Checking if the given topic is approached in the right manner, or in
the same scope as the one wanted in the Thesis.

e If possible, search critics or external opinions about the books.
Thus, I will be able to check how well/bad considered is this
source in the scientific community.

* Select the important parts of the source, so only the most relevant
information is used, and there are not useless information.

* Adapt it to the Thesis ambit. Hence, all the text it is coherent and
appropriately connected.

If possible, I will use different sources to write about the same sub-topic.
Consequently, I will have more than a point of view to support it.

The feedback method will be based on personal research and periodically
revisions of my supervisor in order to review the last advances of my pro-
ject, check if I am using an appropriate approach and set new aims and
sub-objectives.
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1.5 Master Data concept

Before starting to define what is Master Data, it is necessary to put this
matter into context. That is the reason why I will begin this section by de-
scribing the types of data used in organizations’ systems.

I will use the approach exposed by Wolter & Haselden (2006) from Mi-
crosoft. According to it, there are essentially five types of data:

* Unstructured: This is data that can be found from different not
organized sources. These sources can be e-mails, white papers,
magazine articles, intranet portals, product specifications, files, etc.

* Metadata: This is data about another data. It may reside in a for-
mal repository or in other forms such as report definitions or col-
umn descriptions.

* Hierarchical: This is data that stores the relationships between
other data. It may be stored as part of an accounting system or sep-
arately as descriptions of real-world relationships, such as company
organizational structures or product lines.

* Transactional: This is data that is temporal because it is linked to
a concrete transaction in the company. Thus, it is typically related
to sales, deliveries, invoices, claims or other monetary and non-
monetary interactions.

* Master: Master data are the critical nouns of a business. These
records can normally be classified in four groups: people, things,
places, and concepts.

The main comparison in order to understand Master Data it is with Trans-
actional Data. Schulz (2012, 62) a redactor from SAP Press, further ex-
plains the differences between them:

He states that Master Data is “information that remains unchanged for a
long time and is repeatedly required in business processes”. It is the data
that, once it has been created, can be available to diverse users, depart-
ments or areas in a given organization. Examples within a company are:

Customer: name, address, customer number, terms of delivery, etc.

Material: material number, short text, size, weight, valuation, etc.

On the other hand, Schulz exposes that the key aspect of Transactional
Data is that it can be changed. Therefore, it is created, edited and valid on-
ly for a limited period of time for a special transaction only. Examples
within a company are:

Invoice: document number, debtor, amount, material, quantity, etc.

Purchase order: document number, supplier, material, quantity, conditions,
etc.
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Graphically, the differences between master and transactional data would
be:

/ Data \

Master Data Transaction Data
Document
Purchase
Order
Order
Report
Employees L___——————#
. A
~—
Assets . . .
Generation Processing Archiving

Figure 1.5. O. Schulz, Master Data and Transactional Data.

To sum up, Master Data refers to the data that represents the key infor-
mation of a system. It is the one that is relevant and shared within different
aspects, divisions, departments or areas, linking local issues to the rest of
the organization.

Some examples to illustrate this definition are shown below in table 1.5.
Note that not all of them are related to the business scope, as far as it is a
concept that can also be used in other ambits.

Persons/divisions that

Organization Master Data .
need it

Production manager, Quality
manager, Sales manager and
related staff

Clients, Raw Materials,

Manufacturing company Product records

Students basic data: names, | All the teachers’ departments

Universit e .
Y degree, courses taken as well as the administration
Retailer compan Clients, Customer require- Sales manager, Purchases
pany ments, Product records manager and related staff

Doctors, nurses, administra-

Hospital Patients’ information .
tion...

Table 1.5. Delia Rodriguez, Master Data examples.

An adequate Master Data Management is very important since an error in
this kind of data could easily spread through the system, causing damage
to the information of the entire entity.

Throughout this Thesis, I will expose the different aspects regarding Mas-
ter Data Management.
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1.6 Related concepts

Apart from Master Data, there are many topics that apply to the same area,
whose meanings or concepts are important to know.

The most important topic are as follows:

Big data: Big Data is a general term used to describe the volumi-
nous amount of unstructured and semi-structured data a company
creates -data that would take too much time and cost too much
money to load into a relational database for analysis. Although
Big data doesn't refer to any specific quantity, the term is often
used when speaking about petabytes and exabytes of data. (Rouse
2011)

Data Governance: Data Governance is the specification of deci-
sion rights and an accountability framework to encourage desira-
ble behaviour in the valuation, creation, storage, use, archival and
deletion of data and information. It includes the processes, roles,
standards and metrics that ensure the effective and efficient use
of data and information. in enabling an organization to achieve its
goals. (Oracle 2011)

Metadata: Metadata is structured information that describes, ex-
plains or locates an information resource (NISO Press 2004, 3).

A more general definition is “Metadata is simply data about data”
(Stefanov 2007, 19). She also explains that there are mainly two
kinds of Metadata:

Technical: It describes data’s structure. For instance: data types,
data access restrictions, data traces...

Business: It describes the business context of the core data. For
instance: economic rules, good values to ratios...

Data Mining: Data mining is the process of discovering patterns
from large-scale data in order to create descriptive, understanda-
ble, and predictive models. (Zaki & Meira 2014, 1)

Business Intelligence: Business intelligence is an umbrella term
that includes the applications, tools and best practices that enable
access to and analysis of information. Its objective is to improve
and optimize decisions and performance in a business. (Gartner
n.d)
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2 MASTER DATA MANAGEMENT - THEORY

In this section, Master Data will be deeply described along with other re-
lated concepts that will make it easier to understand its context.

Furthermore, I will expose the main business processes in the case of a
Manufacturing company, explaining how Master Data is involved. Later
on, I will show the consequences of poor data quality in this issue. Finally,
I will introduce the different ways and tools used to adequately manage
Master Data and ensure its quality.

This part will be the base for understanding the second one, Master Data
Management — Practice (section 3), where I will make a real example in
order to prove the consequences of a poor Master Data Management.

2.1  Previous concepts

In order to understand correctly the meaning of Master Data, it is neces-
sary to accurately explain two basic concepts: databases and ERPs.

2.1.1 Database

The concept database can be understood in different ways. For example,
Robbins (1995, 2) describes it as “any collection of related data”. He also
provides a more restrictive angle, stating that is “a persistent, logically, co-
herent collection of inherently meaningful data”. But there are scholars
that believe that a database is something more general. For instance,
Schneider (2005, 1-1) states that “a database can be summarily described
as a repository for data”. Nevertheless, the overall idea is that a database is
a set of data that has something in common.

Before starting to analyse how databases internally work, it is important to
make clear the differences between Data, Information and Knowledge.
According to Ackoft (1989, 23) definitions:

Data is a representation of facts that can be usable or not, but it does not
have meaning itself. It is normally disorganized and disjointed.

Example: The age of each person in a concrete population.

Information is data that has been given meaning through a relational con-
nection, that can be useful or not. It is properly arranged and classified.

Example: The average age of the country, the average difference between
women and men, etc.

Knowledge is the appropriate collection of information whose objective is
to be useful.

Example: The tendency of the age and what it implies in terms of de-
mographics, so a government can use it to set a concrete policy.
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eKnow-how, understanding,
Knowledge insight, intuition and contextual
information

eContextualized,

Information categorized, calculated
and condensed data

eFacts and figures

/ Data which relay
4 something specific
L
Figure 2.1.1-1. A. Frost, defining data information and knowledge.

And now that the context has been established, the next point to talk about
is the structure of the databases. Concretely, I am going to expose two dif-
ferent angles: the structure at the data representation level and the structure
at the data management level.

There are many methods and approaches regarding data representation.
However, the most common one is the Entity-Relationship Model.

Crane (2011, 2) states that “an Entity-Relationship (ER) model is an ab-
stract and conceptual representation of data.” Therefore, ER modelling is a
database modelling method, used to produce a conceptual schema of a sys-
tem. Silberschatz, Korth & Sudarshan (2010, 7.3) explain that this ap-
proach is based on the idea that a database can be simply modelled as a
combination of a collection of entities and the relationships among these
entities.

An entity is an object that exists and is distinguishable from other objects.
These entities have attributes or properties. Finally, entity sets are entities
of the same type that share the same properties.

On the other hand, a relationship is an association among several entities.
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=]
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Figure 2.1.1-2. Silberschatz, Korth & Sudarshan, Entity sets and relationships.

In this case, the entity sets are instructor and student, the attributes are the
ID and the entities are the persons. The relationship is “advisor”.
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This structure is the basis of the real databases. For instance, the following
figure recreates a pharmacy system:

] GRYM_PACKAGING v
 DRUG_CODE INT(8)

> UPC VARCHAR(12)

» PACKAGE_SIZE_UNIT VARCHAR(40)

PACKAGE. TYPE VARCHAR(40)
‘QRYM_COMPANIES v
| X - PACKAGE. SIZE VARGHAR() PHARMACEUTICAL_STD VARCHAR(40)

DRUG_CODE INT(8) >
MFR_GODE VARCHAR(S) ] QRYM_FORM < > PRODUCT_ INFORMATION VARCHAR(80)
COMPANY_CODE INT(6) DRUG_CODE INT(8) >
COMPANY_NAME VARCHAR(80) PHARM_FORM_CODE INT(7)

] QRYM_PHARMACEUTICAL STD v
DRUG_CODE INT(8)

] GRYM_ROUTE v
DRUG_CODE INT(8)
ROUTE_OF_ADMINISTRATION_CODE INT(6)

COMPANY_TYPE VARCHAR(40) PHARMACEUTICAL_FORM VARCHAR(40)
ADDRESS_MAILING_FLAG VARCHAR(1) > R—

ADDRESS BILLING_FLAG VARCHAR(1) |
ADDAESS_NOTIFICATION_FLAG VARGHAR(Y) ;\ > ROUTE_OF_ADMINISTRATION VARCHARM:)
ADDRESS_OTHER VARCHAR(1) ] GRYM_DRUG_PRODUCT -

SUITE_NUMBER VARCHAR(20)

DRUG_CODE INT(8) ‘
STREET_NAME VARCHAR(80) PRODUCT_CATEGORIZATION
CITY_NAME VARCHAR(60) (CLASS VARCHAR(40)
PROVINGE VARGHAR(40) 5 DAUGLIDENTIFGATION_MUNGER VARCHARE) ] omvm scHEbuLE v
COUNTRY VARCHAR(40) DRUG_CODE INT(8)

BRAND_NAME VARCHAR(200)
POSTALCODE VARGHAR(20) > DESCRIPTOR VARCHAR(150) SCHEDULE VARCHAR(40)

<

STATUS VARCHAR(40)

POST_OFFIGE_BAX VARCHAR(19) > PEDIATRIC_FLAG VARCHAR(1) >
s ACCESSION_NUMBER VARCHAR(S)
| O'NUMBER_OF AISVARCHAR(10)
> LAST_UPDATE DATE DATETIME o — ] QRYM_STATUS v
AlLGROUP_NO VARCHAR(10) ! % DRUG_CODE INT(8)
LI ‘ s ! e A A vecHset)
 DRUG_CODE INT(8) L P— T —i<
> ACTIVE_INGREDIENT_CODE INT(¢) T T HISTORY. DATE DATETIVE
INGREDIENT VARGHAR(240) : : >
INGREDIENT_SUPPLIED_IND VARCHAR(1) | ettt 1
STRENGTH VARCHAR(20) ‘J !
STRENGTH_ UNITVARCHAR(40 b | A
STRENGTH_TYPE VARCHAR(40) | ) QRYM_THERAPEUTIC_CLASS ¥
DOSAGE_VALUE VARCHAR(20) *  DRUG_CODE INT(8)
BASE VARCHAR(1) ] QRYM_VETERINARY_SPECIES ¥ > TC_ATC_NUMBER VARCHAR(8)
DOSAGE_UNIT VARCHAR{40) @ DRUG_CODE INT(11) » TC_ATC VARCHAR(120)
NOTES VARGHAR(2000) > VET_SPECIES VARCHAR(80) TC_AHFS_NUMBER VARCHAR(20)
> VET_SUB_SPECIES VARCHAR(80) 2 TC_AHFS VARCHAR(80)

> >

Figure 2.1.1-3. G. McCallum, Health Canada Drug Product Database in MySQL.

Indeed, this way of describing a database is very simple, since it only re-
lates to the very low and basic organization. If we focus on the general ar-
chitecture of a database, it is necessary to include the management of it -
the manner it is possible to get the data and therefore obtain the infor-
mation. The representation could be something like the following graphic:

o
Datab 0
administrator w]‘ o Usersiapplications

; Query Evaluation Engine :
' o '
: Query Compilation & o
E Execution Transaction Processing :
: | Subsystem H
E Logging, Concurrency )
; Control & Recover, ’
: Buffer Manager| Storage y :
; Disk Space | Subsystem i
' Manager i

Database
Data and Metadata

Figure 2.1.1-4. J. Hammer & M. Schneider, Data Base Management System.

Figure 2 shows the map of a typical Database Management System or
DBMS.
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Hammer and Schneider (2005, 60-2) expose that the components of a
DBMS are:

* Query Evaluation Engine: Administrators and users interact with
the database through different interfaces or applications that are
processed by the Query Evaluation Engine, which parses the input
and produces an execution plan. The execution refers to the set of
instructions that evaluate the input command and create an accord-
ing response.

* Storage Subsystem: Either with queries or with data modifica-
tions, there is a need of a system that manages and optimizes the
memory space. In this kind or architectures, there is a need for two
different memories: the main memory (buffer manager) and the
storing memory (disk space manager). The data resides in the se-
cond one, but to execute queries or modifications, it has to be first-
ly transferred to the buffer for processing it and assuring the right
location and transfer.

* Transaction Processing Subsystem: It is the supporting system
that “checks” and controls the activity of the other components, en-
suring not only the right execution of queries and modifications,
but also the recovering from failure.

To finish with, I will briefly expose the current situation of databases and
thereby the implication that they have in our daily life.

Widom (2011), a professor from the University of Stanford, states: “Data-
bases are incredibly prevalent - they underlie technology used by most
people every day if not every hour. Databases reside behind a huge frac-
tion of websites; they're a crucial component of telecommunications sys-
tems, banking systems, video games, and just about any other software
system or electronic device that maintains some amount of persistent in-
formation. In addition to persistence, database systems provide a number
of other properties that make them exceptionally useful and convenient: re-
liability, efficiency, scalability, concurrency control, data abstractions, and
high-level query languages.”

This importance has had as a result the quickly growth of the knowledge
related to this issue, leading to the development of many different kinds of
structures for both the managing architecture and the raw data.

Thus, it is a very complex topic and it is not going to be further analysed in
this Thesis, as it is not the core point of it. Here there is a brief description
of databases in order to merely understand the scope of Master Data and
its management.

There are many different databases in the marke, such as Sql Server, Ora-
cle, Informix, Progress, PostgreSQL, MaxDB, FireBird, etc.

1N
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2.1.2 ERP

ERP are the initials of Enterprise Resource Planning. As it usually happens
with these relatively new concepts, there are different approaches and def-
initions of it. In order to present the idea, I will use the introduction of the
book Enterprise Resource Planning written Parthasarthy (2007, 1) because
it exposes in a very clear manner what ERP really stands for. His book
starts as follows:

“Enterprise resource planning software, or ERP, doesn’t live up to its ac-
ronym. Forget about planning -it doesn’t do much of that- and forget about
resource, a throwaway term. But remember the enterprise part. This is
ERP’s true ambition. It attempts to integrate all departments and functions
across a company onto a single computer system that can serve all those
different departments’ particular needs”.

Therefore, ERP is the term used to refer to the software program that man-
ages a single database where the diverse departments, sections and func-
tions of a company are integrated. However, I believe that a good way to
expose which are the objectives of ERPs is to analyse the reasons why
companies implement them. Panorama Consulting Solutions (2014, 2)
conducted a research related to this topic whose results are shown in the
following graph:

Reasons For Implementing ERP

15%

Toimprove Tobetter Tobetter Toensure Toreplace an Toposition Tomake To Toreduce Toappease Because
business integrate serve reporting/ oldERPor thecompany employee standardize  working  the parent other
performance  systems customers  regulatory legacy for growth  jobs easier global capital companyor companies

across compliance system business other key have ERP
multiple operations stakeholders
locations

Graph 2.1.2-1. Panorama Consulting Solutions, Reasons for Implementing ERP.

As it can be seen, the main reasons are both integration and business per-
formance. Note also that the third reason is related to Customers. That
shows that the primary application of ERPs is related to improve the ser-
vice provided to the clients in a company.
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|
Panorama Consulting Solutions (2014, 16) also provide the actual benefits
noted by organizations. As it is shown, the main ones are availability of in-
formation, improved productivity, increased interaction, less duplication of
effort and improved data reliability.

Type of Benefits Realized
16%
14%
12%
10% -

14%

Q«° Source: Panorama Consulting's 2014 ERP Report
& Copyright © 2014 Panorama Consulting Solutions

Graph 2.1.2-2. Panorama Consulting Solutions, Type of Benefits Realized.

A more theoretical approach is the one suggested by Shang & Seddon
(2000, 1005), who structured the main benefits through the following clas-
sification: Operational, Managerial, Strategic, IT infrastructure and Organ-
izational. I believe this is a good way to categorize ERP advantages since
it covers every level of the company — from the IT structure to the strategy.
The concrete benefits of each dimension are exposed in the following ta-
ble.

Dimensions Sub dimensions

(21 in total at this stage)

1.Operational | 1.1 Cost reduction,

1.2 Cycle time reduction,

.3 Productivity improvement,

.4 Quality improvement,

.5 Customer services improvement

2.Managerial | 2.1 Better resource management,

2.2 Improved decision making and
planning

2.3 Performance improvement

3.Strategic 3.1 Support business growth

3.2 Support business alliance

3.3 Build business innovations

3.4 Build cost leadership

3.5 Generate product differentiation
(including customization)

3.6 Build external linkages (customers
and suppliers)

4.IT Infra- 4.1 build business flexibility for current

structure and future changes
4.2 IT costs reduction
4.3 Increased IT infrastructure

ot

capability
5.0rganiza- 5.1 Support organizational changes
tional 5.2 Facilitate Business learning

5.3 Empowerment
5.4 Built common visions

Table 2.1.2-1. Shang & P. B. Seddon, Proposed ERP benefits framework.
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Hence, it is clear that even if the implantation of an ERP system requires
some effort and changes in the company in order to align the processes, it
certainly has many advantages. Parthasarthy (2007, 2-4) adds another indi-
rect benefit related to the fact that the ERP vendors are always updating
and improving their systems. This happens because the ERP suppliers
know that to grow and maintain their businesses they need to embrace the
latest technology.

But Parthasarthy (2007, 5) also points out that there are some shortcom-
ings, for instance:

ERPs are rather meant for recording than for planning -they are “a posteri-
ori” systems that are able to extract information from the past data. For this
reason, they are a good tool to analyse but they do not provide suggestions
about decisions or forecasts.

Furthermore, they are quite rigid in their structure -even if they can be
used in very complex processes and workflows, once the application it is
configured it is difficult to change it. They have a lack of flexibility in
terms of restructuring and reshaping according to the development of the
company.

On the economic side, if the ERP used it is not free, the costs derived from
its use can actually lead to losses, as it is normally very expensive to im-
plement and maintain.

At this point, I have already exposed what is an ERP and which are its ob-
jectives -or rather why companies use it. Now, I will get a little bit deeper
in the ERP system itself. Thus, I will answer to internal questions such as
“Which are its characteristics?” or “How is its structure?”.

Regarding the attributes of ERPs, Uwizeyemungu & Raymond (2005, 3)
expose a complete recapitulation of the main characteristics. The summa-
rizing table is shown below:

Characteristics Explanatory elements
Integration Interconnections between functions and hierarchical levels
Interaction between the various processes
Completeness (generic Wide range of functions
function) Applicable to various types of firms
Connectivity with the outside
Homogenisation Unique data referential

Uniformity of human-machine interfaces

Unicity of the system’s administration

Real-time Real-time update and consultation

Adaptability (flexibility) Capability to follow rule and organisation changes (made
possible by parametering)

Openness (evolutionary) Modularity
Portability
Transversality (process- System designed in regard to the business processes
oriented view) necessary to achieve objectives
Focus on value rather than authority flows
Best practices System imbeds best practices in the field
Simulation Business processes can be simulated

Table 2.1.2-2. S. Uwizeyemungu & L. Raymond, Main characteristics of ERP systems.
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Between them, I would like to remark:

* Integration: As it has already been exposed, all the departments are
linked and therefore the output of one is the input of another.

* Openness: They are composed by different “packages” or modules
that can be selected according to the requirements of the concrete
client.

* Adaptability: The modules can be configured or parameterized to
adjust them depending on the structure and processes of the con-
crete business.

These features can be seen in its structure, since it is modular but central-
ized. There are basically 5 different modules through which it is possible
to manage most of the aspects in a company: Supply Chain, Manufactur-
ing, Human Resources, Customer Relationship and Financial.

Nevertheless, these previous modules can be completed with other special-
ized ones that may be important depending on the concrete focus of the en-
terprise, such as “Service”, “Sales”, “Project”, etc.

Financial
Financial

Management Planning Supply Chain

Customer
Relationship
Management

Supply Chain Sales Manufacturing
Management

ERP SYSTEM ERP SYSTEM

Human

Service Resources

Human Manufacturing
Resources Resources

n n Customer
Management Planning Project o

Relationship

Inventory

Figure 2.1.2. Delia Rodriguez, ERP modules.

To finish with, I will briefly consider the development of ERPs regarding
the history.

Traditionally -and before ERPs began to be used- each department had its
own system completely made to satisfy the area’s particular requirements.
However, “in the 1980’s a whole trend evolved on company management.
Because of increasing interactions between departments, it was no longer
as easy to deliver sales orders to the customers cost-effectively and in a
timely fashion”. (Van der Hoeven 2009, 3.)

This fact pushed companies to analyse the diverse activities within the or-
ganization and structure them as inputs and outputs, what is commonly

11
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called “business processes”. This approach aimed to optimize the process
in order to be able to face these increasing interactions. The related model
i1s denominated “process orientation” and Van der Hoeven (2009, 4) states
that in this model the business process are put in the centre. Thus, the first
objective of ERPs was to combine all those business processes in an inte-
grated program that used a single database to manage the whole company.

A business process is a collection of coherent activities that starts with a
trigger and ends with the delivery of one or more products that represent a
value for the customer. Note that in this ambit the term “customer” can be
external (e.g. a client) or internal (e.g. a department). The most common
business processes will be exposed in section 2.2.2.

Nowadays, ERPs have become an indispensable part of many companies.
They are considered as the software program that manages the single data-
base where the diverse departments, sections and functions of a business
are integrated. This allows the whole company to effectively communicate
with other parts, share information, align the different processes and en-
sure that the information it is unique, correct and precise.

Thus, they are used as a tool both to manage the processes and to get in-
formation from them. Consequently, they help in the overall optimization
of the organization and they support the decision-making process provid-
ing accurate and realistic information.

There are many different ERPs in the market, classified as free ERPs
(OpenERP, Openbravo, GNUe, Compiere, Adempiere, etc) and not free
ERPs (primarily SAP, Oracle and Microsoft Dynamics).

1<
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2.2 Master Data in a company

The basic aim for companies is simply to create value, many times in the
form of money and profitability. To reach that goal, they have to be effi-
cient and consequently optimize every single process within their system.
ERPs were conceived for this purpose —automate procedures and reduce
operations, timing and costs.

The challenge increases when the magnitude of the database spreads and it
becomes difficult to guarantee that the data is reliable, precise, appropri-
ate, standardized and unique. In this part of the Thesis, I will show how
this problem is approached.

Firstly, I will expose the types of data that are used in companies, paying
special attention to Master Data and how to prevent its typical errors.

Secondly, the main processes that are carried out in a company will be de-
scribed. The objective is to see how they interact with the rest of them
from a “business process” point of view. Therefore, the inputs and outputs
of all of them will be detailed as well as the information flow.

2.2.1 Enterprise Data

In the section Master Data Concept (1.6), the different kinds of data were
defined. Now, I will concentrate on the data used concretely in the busi-
ness scope —the enterprise data.

To begin with, I will briefly describe data types. It is important to see the
differences between them in order to be able to prioritize the actions that
will be carried out within the system. After that, I will focus on Master
Data, exposing the general methods that are used in companies in order to
ensure its quality.

Concerning Enterprise Data, Oracle (2011, 4) explicates that there are
three kinds of actual business data: Transactional, Analytical, and Master.

Transactional Data supports the applications that automate a business’
core processes. These applications require significant amounts of data to
function correctly, including data about the objects involved and the pure
transaction data.

Analytical Data supports decision-making of the business. The most im-
portant data of this kind analyses customers, suppliers or products:

* Customer buying patterns are analysed to identify churn, profita-
bility, and marketing segmentation.

* Suppliers are categorized based on performance characteristics
over time, for better supply chain decisions.

* Product behaviour is scrutinized over long periods to identify fail-
ure patterns.
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Master Data represents the business objects that are shared across more
than one transactional application. Therefore, it represents the key dimen-
sions around which analytics are done. Technically, Master data creates an
unique record of these objects across the whole IT structure as seen in the
graph below:

Transactional . Lo
Data * Describes an Enterprise’s
Operational State

£

Enterprise
Data

* Describes an Enterprise’s
Business Entities

* Describes an Enterprise’s
Performance

oo

Graph 2.2.1. Oracle, Data in the Enterprise.

To maintain the quality of Master Data, Hillard (2010, 149-151) proposes
“the Basic Rules for Master Data” in companies:

Unique Description: The description of Master Data should be
unique for the entire entity, which means that every concept should be
properly defined and accepted for all the departments.

For instance: The difference to “Client” and “Customer” should be set
centrally so every employee in the organization uses the same denom-
ination and therefore they search/create/modify/update data in the cor-
rect manner. It also can happen with concrete names, such as calling a
certain client “William Black™ or “Will Black”. It does not seem to be
a big error, but it can lead to inconsistencies in the ERP structure and
data.

Common Hierarchy: Every person able to read/write Master Data
should know its structure, in order to prevent mistakes and problems
in finding the accurate information.

Coherent details: All the Maser Data records should have the same
level of detail, because it allows using different ways or shortcuts of
search and selection over the data.

For instance: If a company wants to contact the customers from a giv-
en area, they may use the postal code as a shortcut to look for them. If
this rule is not well followed, it can happen that some customers have
the address with no postal code and consequently they are not found.

A deeper approach of Master Data will be exposed in section Master Data
Management (2.4).
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2.2.2 Business Processes

2.2.2.1.

As I have already remarked, Master Data defines the core of the system,
because it is shared across different departments in the business.

In this section, the business processes that are carried out in a Manufactur-
ing company will be analysed. The objective is to see how they interact
with each other from a Master Data point of view. Therefore, the inputs
and outputs of all of them will be detailed, showing therefore which is the
crucial data in the overall system.

Aggregate Planning — AP

Its objective is to determine the production plan to pursue the strategy of
the company. It establishes the quantity of the family products that need to
be produced in the following 6-18 months. As Heizer & Render (2001,
540) explain, “it is concerned with determining the quantity and timing of
production for the intermediate future”. According to it, it is possible to
balance and set the capacity requirements of the factory, the inventory
planning and the human resources management.

Basically, it is the way to equal the demand and the production of the
company, taking into account the current orders and further forecasts.
Normally, the first goal of this balance is to minimize cost over the plan-
ning period. However, Heizer et al. (2001, 540) remark that other strategic
issues more important than low costs can be involved, such as to smooth
employment levels, to drive down inventory levels or to meet a high level
of service.

There are two main strategies: Capacity options and Demand options. Ca-
pacity options try to absorb the demand fluctuations, whereas Demand op-
tions attempt to smooth the demand or modify it.

Thus, Capacity options include Changing inventory levels, Hiring, Firing,
Extra hours, Idle hours, Subcontracting, Using Part-Time workers... De-
pending on which of the previous methods a business uses, the AP can be
Level Strategy (maintaining the same production rate and employment
level) or Chase Strategy (adapting month by month the working force and
consequently the production rate).

On the other hand, Demand options are basically Influencing Demand and
Back Ordering during high-demand periods. Hill (2000, 284-285) exposes
further ways of managing the demand, such as: Altering price levels, ad-
vertising, develop complementary products, arrange reservations and ap-
pointments, use fixed service schedules.

The general AP looks like the following table. In this case a Capacity op-
tion with a Chase Strategy is been used, since the employment level varies
from period to period if required.

Note that in this example there are only four months to make it simpler.

1
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January | February | March April
Product Demand Forecast 6350 8800 6700 6400
Required Production 6350 8800 7500 6400
Required Hours 12700 17600 15000 | 12800
Working days 20 20 22 20
Required workers 79,375 110 85,227 80
Real workers 80 100 86 80
Production hours 12800 16000 15136 | 12800
A Gl Production in regular hours | 6350 8000 7500 6400
Regular hours cost 152400 | 192000 | 180000 | 153600
Firin
FIRING & 0 0 14 6
Firing cost 0 0 42000 | 18000
Hiri
HIRING _— 0 20 0 0
Hiring cost 0 40000 0 0
Idle h
IDLE HOURS Lo 100 0 136 0
Idle hours cost 1600 0 2176 0
Backlog Inventory 0 -800 0 0
INVENTORY Possession Inventory 0 0 0 0
Inventory total cost 0 16000 0 0
TOTAL COSTS/MONTH 154000 | 248000 | 224176 | 171600

Table 2.2.2.1 Delia Rodriguez, Aggregate Production.

=  The Master Data needed to perform this process is the products’
forecasts, which is usually provided by the Sales department.

= The Master Data from this process that is used in other sections is:
Product Demand forecast, Real workers and Production in regular hours.
The rest of the parameters are just an approximation, and the real values
that will be used to make further calculations should be taken from the
Master Production Schedule.

It is important to remark how AG are linked and how they finally lead to
get the MRP, as described in the figure below:

jE——— e -
“wom.n 1
i

Research
— and
technology

Product
decisions
(ch. 5)

Marketplace
and
demand

Process
planning and
capacity

Demand
forecasts,

(ch.7)

Workforce

(ch. 10) materials

Inventory
on
External fiand
f capacity i
’ (subcontractors),
-
N
| [oooono | oo

Master
production
schedule and
MRP
systems

(ch. 14)

Detailed
work
schedules
(ch. 15)

Figure 2.2.2.1. J. Heizer & B. Render, Relationships of the AG.
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2.2.2.2.

Master Production Schedule — MPS

Hill (2000, 351-352) explains that MPS is “a management commitment to
provide or produce certain quantities of services or products in particular
time periods”. It is basically the disaggregation of the AP: it is the same
information but divided by products (instead of family products), and by
weeks (instead of months).

As a result, it provides the planning of the products, their required quanti-
ties and when they need to be finished and prepared to be sent for the fol-
lowing 2-4 months. Hill sums up it as “an anticipated schedule of finished
services and products”. He points out that it is merely a statement of oper-
ations output and not of market demand, because it is not a forecast and
should not be confused with it. After doing the MPS, a capacity check will
prove if the production that was set in the AP is viable or not.

As I said, MPS provides the schedule that needs to be followed. For ex-
ample, in this concrete situation, 2000 units of product 1 should be fin-
ished in the second week of January.

Current
% total Batch size production
P1 70% 2000 1900
P2 20% 680 1000
P3 10% 300 600
January February March
AP - Production in Regular h 6350 8000 7500
AP -P1 4445 5600 5250
AP - P2 1270 1600 1500
AP - P3 635 800 750
January February
1 2 3 4 5 6 7 8
AP -P1 111111111111 )1111 |1400 1400|1400 | 1400
Inventory Excess 0 789 [1678| 567 | 1456 | 56 | 656 | 1256
Current production 1900| 0 0 0 0 0 0 0
Net requirements -789 | 322 | -567 | 544 | -56 |1344 | 744 | 144
Master Production Schedule| 0 [2000] 0 |2000| O |2000 2000|2000

Table 2.2.2.2 Delia Rodriguez, Master Production Schedule.

Note that in this example I have just done it about one product (instead of
three) and only for two months (instead of 3 or 4) to make it simpler.

=  The Master Data needed to perform this process is: the required pro-
duction calculated in the AG, the proportions of each concrete product out
of the whole family product from the Sales department and the current
production of each product from the Production department.

=  The Master Data from this process that will be needed in other sec-
tions is basically the last row, the final schedule.

N



Master Data Management as a tool to improve business profitability
2.2.2.3. Bill of Materials - BOM

According to Kumar & Suresh (2009, 219) definition, “a Bill of Materials
is a listing of all the materials, components and subassemblies needed to
assemble one unit of an end item”. It is therefore a description of the com-
ponents of a concrete product, explaining clearly the quantity of each of
them and the order they need to be processed.

It is a very important part, especially in order to plan the Materials’ Re-
quirements, because it permits to check which components are needed to
produce the quantities determined in the MPS.

The structure of a BOM can be either Indented Bill of Materials or Prod-
uct tree. The comparison between them is shown below:

Bracket
Level 0 7100
[ [
Base Spring (2)
Epel:1 A10 B11
» I Clamp (4)
Clamp Housing c20
Level 2 20 D21
Handle Bearing (2) Shaft Handle
Level 3 £20 F31 G32 £30
Bill of Materials
Item: Z 100 Bracket Level 0
Part No. Description NO. Level
Cc20 Clamp 4 2
E30 Handle 1 3
A10 Base 1 1
Cc20 Clamp 1 2
E30 Handle 1 3
D21 Housing 2 2
F31 Bearing 2 3
G32 Shaft 1 3
B11 Spring 2 1

Figure 2.2.2.3-1. S. Kumar & N. Anil Suresh, Bill of Materials.

As an example to explain the BOM further, I will use the tree structure:

Level 0 -
Product A

Level 1 2 1
Component B Component C

4 1

3

Sub component

LeVel 2 Sub component Sub component
D D

Figure 2.2.2.3-2. Delia Rodriguez, Bill of Materials tree.
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2.2.24.

In this example, to produce 1 unit of product A, 2 units of B and 1 of C are
required. Furthermore, to produce 1 unit of B, 4 units of D are required;
and to produce 1 unit of C, 1 unit of D and 3 of E are required.

Note that the same component can be a part of different products (Sub
component D is a part of B and C).

Heizer & Render (2001, 579) add that BOM are not only to specify re-
quirements “but also useful for costing, and they can serve as a list of
items to be issued to production or assembly personnel”. In this case, they
are called Pick Lists.

=  The Master Data needed to perform this process is the components
or subassemblies of each concrete product. This information can be pro-
vided from the Design, Manufacturing or Production department.

=  The Master Data from this process that will be needed in other sec-
tions is: the kind of components needed to produce a concrete product and
their quantities.

Inventory Records

It is the main source of information about the status of the company’s
warehouses, it is “knowledge of what is in stock” (Heizer & Render 2001,
579). Hill (2005, 355) defines the records as “all transactions and invento-
ry balances”, and remarks that the main requirements of it are accuracy
and timeliness, since they are critical to the running of a MRP system.

Inventory Records basically consist of an updated table that includes the
characteristics about the type of storing of every material and component,
as well as the quantity in stock and the programmed receptions.

Safety Order Delivery Quantity Programmed
] OL s Stock method time in stock receptions
Prod. A
Comp. B

Table 2.2.2.4. Delia Rodriguez, Inventory records.

=  The Master Data needed to perform this process is diverse products’
information: Safety Stock and Quantity in Stock from the Production de-
partment and Order method, Delivery Time and Programmed Receptions
from the Purchasing department.

=  The Master Data from this process that will be needed in other sec-
tions is actually every field. The point is that many departments are related
to the warehouses, for instance Sales, Purchasing, Production, Logistics...”
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2.2.25.

Materials Requirement Planning — MRP

Kumar & Suresh (2009, 217) define a MRP as a “computer-based tech-
nique for determining the quantity and timing for the acquisition of de-
pendent demand items needed to satisfy the MPS”. Dependent demand re-
fers to the fact that it is derived from the demand of other items.

Consequently, it is a tool that permits to reduce inventory costs and im-
prove scheduling effectiveness through a continuous and precisely identi-
fication of what, how many and when components are needed.

This process is one of the most important ones in the whole Manufacturing
system, because it allows the company to set its requirements of compo-
nents in order to be able to produce the final products. Hence, it is a tool to
schedule manufacturing, purchasing and delivering.

The inputs of the MRP are basically the MPS (in order to have the final
product demand), the BOM (in order to know the type and quantity of the
necessary materials to produce the final products) and the Inventory Rec-
ords (in order to know the current quantities of the materials).

The output of the MRP is a plan with the information about when it is
necessary to order a component from a Supplier, when it should arrive,
when it is necessary to start producing a final product, when it should be
finished, etc.

Kumar & Suresh (2009, 219) provide a schema with the essential informa-
tion surrounding a MRP:

Inputs Outputs
* MPS of end items required. « Order release data to CRP for load profiles
« Inventory status file of on-hand and * Orders to purchasing and in-house
on-order items, lot sizes, lead times, etc. production shops.
e Product structure (BOM) file of what « Rescheduling data to MPS.
components and subassemblies go « Management reports and inventory updates.
into each end product.

Table 2.2.2.5-1. S. Kumar & N. A. Suresh, Essential inputs and outputs.

Firstly, the MRPs about the final products are fulfilled and later on, from
their schedules, the MRPs about the related components. I will give a sim-
ple example to understand the whole sequence, where the final product is
“Product A” and its requirements are the same as those shown in the BOM
tree (section 2.2.2.3). The initial MRP only includes the information from
the Inventory Records and from the MPS, and it is coloured in green. The
cells that need to be filled in order to get the final schedule are coloured in
blue. The required information to continue to the next level is “Planned
Orders Reception” and “Planned Orders Launching”.

Further information required:

Order method: Batch to batch (any quantity can be ordered)
Delivery time: 1 week
Safety Stock: 350
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January February
Week 1 2 3 4 5 6 7 8
Product A - Gross Requirements 0 | 1500 0 | 1500 0| 1500 | 1500 | 1500
Stock 300 | 1800 | 350| 350 | 350| 350| 350 | 350
Programmed Receptions 1500 0 0 0 0 0 0 0
Net Requirements 0| 50 0| 1500 0| 1500 | 1500 | 1500
Planned Orders Reception 0| 50 0 | 1500 0| 1500 | 1500 | 1500
Planned Orders Launching 50 0 | 1500 0| 1500 | 1500 | 1500 0

Table 2.2.2.5-2. Delia Rodriguez, MRP Product A

Secondly, a Requirements Explosion is carried out. A Requirement Explo-
sion is “the breaking down of parent items into component parts that can
be individually planned and scheduled” (Kumar & Suresh 2009, 218).
Therefore, it is done to get to know the quantities of the subsequent mate-
rials, in this case the Component B and Component C. It is made simply
multiplying the Planned Orders Launching according to the proportions

given by the BOM.

January February
Week 112 3 |4] 5 6 7 |8
Gross Requirements from Product A (x2) [ 100 | 0 | 3000 | 0 | 3000 | 3000 | 3000 | 0
External Demand olo olo 0 0 0|0
Comp B - Total Gross Requirements 100/ 0| 3000 | 0| 3000 | 3000 | 3000 | O

Table 2.2.2.5-3. Delia Rodriguez, Component B Requirements Explosion.

Note that in this example the Component B is only required by the Product
A because there is only one final product. Usually, a concrete component
is needed for more than one product and therefore the Total Gross Re-
quirements are the addition from all the requirement’s sources.

The MRP of Component B has exactly the same structure than the one of
the Product A as it can be seen below.

Further information required:

Order method: Minimum lot size 3000 (only orders above 3000)
Delivery time: 2 weeks

Safety Stock: 400

January February

Week 1 2 3 4 5 6 7 8

Component B - Gross Requirements 100 0| 3000 0| 3000 | 3000 | 3000 0
Stock 450 | 650 650 650 650 650 650 | 650
Programmed Receptions 300 0 0 0 0 0 0 0
Net Requirements 0 0| 2750 0| 2750 | 2750 | 2750 0
Planned Orders Reception 0 0| 3000 0| 3000 | 3000 | 3000 0
Planned Orders Launching 3000| 0| 3000| 3000| 3000 0| 3000| ©

Table 2.2.2.5-4. Delia Rodriguez, MRP Component B.
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At this point, the Requirements Explosion and its related MRP of Compo-
nent C should be carried out. Thus, the level 1 of the BOM will be com-
pleted and the next step would be to continue with level 2. The process has
to be fulfilled for each material in the system.

It is important to remark that MRPs are not only for materials that are pur-
chased from outside suppliers, but also for the final products and other in-
termediate items that are produced internally.

=  The Master Data needed to perform this process is: the required and
scheduled production from the MPS, the products’ components and quan-
tities from the BOM and the materials’ stock from the Inventory Records.

=  The Master Data from this process that will be needed in other sec-
tions is the final schedules, given in the Planned Orders Reception and the
Planned Orders Launching of every product and component.

Regarding MRP, it is important to summarize the processes that have al-
ready been studied that surround this process. A general diagram of the
whole planning process is shown below:

Productipn Marketing Finance
Capacity Customer demand Cash flow
Inventory

Procurement Human resources

Supplier performance

Manpower planning

Management Aggre ’ ]
i gate Engineering
getqm' on investment production i -
apital plan
l Change production
. plan?
Master production
schedule »
-
Change +
requirements? Change master
Material production
i # s »
requirements plan schedule?
-~
Change +
i b Detail capacity
requirements plan | _
No Is Is execution
- capacity plan A
bgmg %gt? meeting the plan?
Execute
; —
capacity plans
Exgcute
material plans >

Graph 2.2.2.5. J. Heizer & B. Render, The Planning Process.
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2.2.2.6.

Quality

Six Sigma is a method that tries to ensure the appropriate quality of the
products. As Burton & Sams (2004, 33) state, “it is a data-driven method-
ology that strives for perfection and value added in every aspect of the to-
tal value chain”.

They further expose that Six Sigma is based on statistics, due to the fact
that most of the productive processes follow a Gauss Distribution. In this
distribution the bulk of the pieces are around the average and between the
upper and lower limits, where the variance of the items is acceptable. The
statistical objective is “to drive down process variation so that plus or mi-
nus six standard deviations lie between both the upper and lower specifi-
cation limits”.

le—— 68269, —>

. =< 95.46%

[ T T 99.73% H T >
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300 200 -1.0c 0.0c 1.00 200 300

Figure 2.2.2.6. T.T. Burton & J. L. Sams, Gauss Distribution.

The method basically consists of recording the measure of every product
and place those marks in a temporal graph. After a short period, the aver-
age is calculated and, through some statistic calculus, the areas “2¢” and
“30” are defined. In addition, the range graph is also carried out in order to
study the fluctuations in terms of variability.

At this point, both graphs are analysed, beginning with the range’s one,
because it clearly shows whether the process is stable or not:

e If there are marks over the 36 range limit, then the process is very
unstable and probably there are defective pieces. The production
should be stopped and all the items in the given batch should be in-
spected.

* If there are marks below the 36 range limit, then the process’s var-
iability is decreasing and the causes should be analysed to imple-
ment them.

¢ If there are many points in one side of the 2¢ range limit, then the
process can continue, but it should be concurrently checked.

After this analysis, the average’s graph is studied in order to check if there
is any anomaly in the process, but if there are marks over/below the limits
the process does not need to be stopped.
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2.2.2.7.

=  The Master Data needed to perform this process is the products’ in-
formation from the Production department.

=  The Master Data from this process that will be needed in other sec-
tions is the results of the analysis —if there is any quality matter it should
be immediately communicates to other departments, such as Production or
Sales.

Routing

According to Dickersbach & Keller (2011, 129), routing “defines how a
component or input material is to be converted from its original status into
the final status”. Therefore, it is the process that selects the best or opti-
mized paths in a production system.

It is a part of work scheduling, and during this process there are different
tasks that need to be done:

The initial part consists of including the product information provided by
the product development and design departments into instructions for pro-
duction and assembly.

After that, the actual routing begins:

* Definition of the concrete sequence of operation series to transform
an input to its final status.

* Machine selection to each operation.
* Assignation of resources/tools to each operation.

* Determination of the standard time and standard values. This basi-
cally means identifying target times for carrying out the individual
operations.

Dickersbach et al. (2011, 131) add that routing management is very rele-
vant because “it efficiently supports archiving”. Those archives permit to
have organized classifications that are used to store descriptive infor-
mation on work-piece groups or similar production processes. This can be
very useful when setting up a new routine or when adapting the existing
ones.

=  The Master Data needed to perform this process is the products’ in-
formation from the Design and Production department.

=  The Master Data from this process that will be needed in other sec-
tions is basically the whole schedule for the Production department.
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2.3

2.3.1

Implications and consequences

After having explained the diverse processes that take place in a Manufac-
turing company to satisfy the customer demand, it is the moment to ana-
lyse how the corresponding Master Data affects the whole system in a
tremendous way.

Thus, the diverse consequences linked to poor data quality and their re-
sults will be described in this section. Moreover, I will explain how these
problems and errors emerge —what are the sources of poor data quality.

Data Quality

Before proceeding to evaluate the impacts of poor Master Data within a
company, it is necessary to clarify what exactly defines the quality of the
data —to improve Data Quality, it is essential to understand what it means
to its consumers.

There are many studies where the topic Data Quality has been discussed.
There is not an unique definition, but an accurate one would be “Data is of
high quality if it fits for its intended use in operations, decision-making,
and planning. Data is fit for use if it is free of defects and possess desired
features.” (Redman 2001, 241.)

Nevertheless, it is very difficult to have data totally accurate. Hence, “the
real concern with data quality is to ensure not that the data are perfect, but
that they are good enough for the organisation to make appropriate and re-
liable decisions” (Kerr, Norris & Stockdale 2007, 1017).

Consequently, the term “quality” applied to data is subjective, because it is
bonded to the concrete organization/person’s requirements.

For this reason, some scholars have tried to get deeper in the field in order
to provide more concrete definitions. Haug, Zachariassen & Van Liempd
(2010, 168-193) did a research where they compiled some of the main
studies of the topic, highlighting:

* Ballou and Pazer divide data quality into four dimensions: accura-
cy, timeliness, completeness, and consistency. The accuracy di-
mension is the easiest to evaluate, as it is merely a matter of ana-
lysing the difference between the correct value and the actual value
used. Timeliness and completeness are also tested in an unprob-
lematic manner. On the other hand, the evaluation of consistency is
more complex, since this requires two or more representation
schemes in order to be able to make a comparison.

* Wand and Wang limit their focus to intrinsic data qualities, of
which they define four intrinsic dimensions: completeness, unam-
biguousness, meaningfulness and correctness.
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So far I would like to remark that, even if it is obvious that Data Quality
depends on the requirements of the concrete user, most of the approaches
focus on the internal characteristics of the data. Therefore, I think that the-
se academic researches are very precise and complete, but they may have
a lack of practical application.

A different proposition is the one that Wang did along with Strong (1996,
5-33). In this case, the objective was to compile data from the current
studies, company problems, etc., in order to get a realistic list of data char-
acteristics. Their study is divided in two surveys:

The first one produced a list of possible data quality attributes, attributes
that came to mind when the data consumer thought about data quality.

The second survey assessed the importance of these possible data quality
attributes to data consumers. The importance ratings from the second sur-
vey were used in an exploratory factor analysis to yield an intermediate set
of data quality dimensions that were important to data consumers.

The outcomes from the survey are concentrated in a list of 20 dimensions
of the Data Quality. Those characteristics were gathered into 4 target cate-
gories:

Target category Dimension

Accuracy of data Believability
Accuracy
Objectivity
Completeness
Traceability
Reputation
Variety of Data Sources

Relevancy of data Value-added
Relevancy
Timeliness
Ease of operation
Appropriate amount of data
Flexibility

Representation of data Interpretability
Ease of understanding
Representational consistency
Concise representation

Accessibility of data Accessibility
Cost-effectiveness
Access security

Table 2.3.1. R. Wang & D. Strong, Four Target Categories for the 20 Dimensions.

I personally think that this categorization is very complete since it does not
only covers the basic concepts that surround the term “quality” (such as
accuracy, completeness, etc.) but also consider other issues that affect
companies. For instance, value-added, cost-effectiveness or appropriate
amount of data are totally bounded to the business scope, and therefore to
the aim of optimizing the system.
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Furthermore, based on those dimensions, they developed a model with the
following structure, which it is a comprehensive definition of Data Quali-

ty:
Data Quality
[
| 1 | ]
Intrinsic Contextisal Representational Accessbiy
Data Qualiny Data Qualty Dasa Qualty Cata Quaity
Vake-added (2) Imerpresabiny (5] Accessidty (7)
Relevancy {3) Ease of undarstancing (5) Access security (18)
Timetiness (%) Representatonal consistancy (13)
Completeness (10) Cencise representation {17)
Appropriale amount of data (19)

Figure 2.3.1. R. Wang & D. Strong, Conceptual Framework of Data Quality

I would like to remark that in this approach only one of the four main divi-
sions of the classification refers to the internal characteristics of the data.
The other concepts are primarily practical, and therefore many of them
apply to the fact that data is managed by users (e.g. interpretability, ease of
understanding or accessibility). For all these reasons, I believe that this
categorization is a very good tool that could be used to analyse and check
the data quality of a real company’s system.

There are many discussions about the subject for the reason that is a rela-
tively new topic that can be approached from different angles and perspec-
tives. Nevertheless, I think that the general idea should be that data needs
to fulfil the concrete requirements of the user. To reach that aim, it should
be considered in a double way: Firstly, ensure that is accurate and reliable.
Secondly, analyse the social aspect and align it with the data quality plan,
so the result is not only correct, but also optimal.

2.3.2 Impacts of poor quality data

The origin of the Master Data Management problems is due to the fact that
data quantity has been exponentially growing during the last decades and,
as a direct consequence, its complexity. Watts & Shankaranarayanan
(2009, 202-211) explain that, in organizations today, the risk of poor in-
formation quality is becoming increasingly high as larger and more com-
plex information resources are being collected and managed.

Furthermore, it is important to understand that businesses have switched
from an industrial to an information economy base in last decades. Com-
panies now compete on the ability to absorb and respond to information,
not just manufacture and distribute products. Hence, it is essential to man-
age well data, as it is the core of information and this management can be
the critical factor to achieve success.
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Consequently, poor quality data can lead to severe and harmful results on
the health of a company. Specially when it is not identified and corrected
early on, it can contaminate all downstream systems and information as-
sets, jacking up costs, jeopardizing customer relationships, and causing
imprecise forecasts and poor decisions.

(Eckerson 2002, 5.)

There are many negative implications that defect data can carry in an or-
ganization. Haug, Zachariassen & Van Liempd (2010, 168-193) summa-
rized the research of Kahn, Pipino and Redman, obtaining the following
major impacts:

* Less customer satisfaction.

* Increased running costs.

* Inefficient decision-making processes.
* Lower performance.

* Lowered employee job satisfaction.

* Increased operational costs.

Therefore, based on theoretical studies about the topic, these are the most
significant implications of poor data quality. However, now I would like
to compare these results with what actual surveys reveal. Thus, I will use a
research of The Data Warehousing Institute.

TDWI conducted a survey where 286 respondents from different compa-
nies in U.S.A. answered to diverse questions, including issues as “Status
of Data Quality Plans?”, “How does your firm think its data quality is?”,
“How is the data quality in reality?” or “Does your organization need
more education in the area?”.

Some of the graphs and conclusions referring to the results of those ques-
tions are shown below.

The first part of the survey focuses on the perception of the quality of the
data. As it can be seen, almost half of the organizations believe that their
data is just “OK” and that it could be improved. Note that this option rep-
resents that the quality is less than “sufficient to the task™ (which is the op-
tion “Good”).

Our Firm Thinks Its Data Quality Is:

Excellent
accurate, valid and relevant 10%

Good
sufficient to the task

45%

O
could be improved

Poor
needs immediate attention

0 10 20 30 10 50
Graph 2.3.2-1. The Data Warehousing Institute, Data Quality Survey, Company beliefs about DQ.
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However, the most alarming fact is that actually, the quality is usually
even worse than what people think it is. This is especially worrying be-
cause of the already mentioned idea that exposed that the effects of defec-
tive data when it is not identified are much more severe, since they quickly
spread over the whole system.

In Reality, the Quality of Our Data Is:

Better than

Worse than
everyone thinks | 44%
The same as
0 10 20 30 20 50

Graph 2.3.2-2. The Data Warehousing Institute, Data Quality Survey, Reality DQ.

About the problems caused by the defective data, most of them are related
either to costs or to time delays. In fact, delays are also a concrete type of
costs, so it could be said the main effect of poor data is primarily higher
costs. This will be further discussed in section Costs of poor data quality
(2.3.3)

Problems Due to Poor Data Quality

Extra time to reconcile data 87%
Delay in deploying a new system
Loss of credibility in a system 81%

Lost revenue

Extra costs (e.g. duplicate mailings)
Customer dissatisfaction
Compliance problems

Other

0 20 40 60 80 100
Graph 2.3.2-3. The Data Warehousing Institute, Data Quality Survey, Problems due to DQ.

In the graph, I believe all the problems are understandable and thereby
there is no need for further explanation. Nevertheless, I would like to con-
crete the “extra costs”. These costs can appear from very different reasons:
duplicate mailings, excess inventory, inaccurate billing, lost discounts, de-
lays in deploying new systems, etc.

According to these findings, Eckerson (2002, 9-10), a member of the
TDWI, states that the two main implications of poor data are extra time to
reconcile data and loss of credibility in the system, and explains that those
two problems are deeply linked since the inability to reconcile data be-
tween the data warehouse and the source systems causes end users to lose
confidence in the data warehouse.

His final conclusion points out the ultimate impact of poor Data Quality,
that is basically the inability to make decisions: “Without good data, or-
ganizations are running blind. They can’t make good decisions because
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they have no accurate understanding of what is happening within their
company or the marketplace. They rely on intuition, which is dangerous in
a fast-moving market with nimble competitors and finicky customers.”

2.3.3 Costs of poor quality data

As it has been already exposed, the principal implication of defective da-
ta is costs. It is a really alarming issue because, according to Redman
(1998, 80), the total cost of poor data quality is around the 8-12% of rev-
enue range. What is more, he estimates that 40-60% of a service organi-
zation’s expense 1s a consequence of poor data.

As this is an actual and real problem, it is constantly developing, and
much of that progress is carried out by technical consultancies. This kind
of consultancies advice companies in subjects related to their data struc-
ture and quality with the objective of decreasing the corresponding costs.

Hence, in this topic the researches are not only from academic or theoret-
ical sources. Rather, there are parallel studies in the private and the edu-
cational field. Therefore, I will try to provide both points of view
throughout this section in order to have the whole picture of the costs of
poor data quality.

Costs can come from different sources, have different and therefore they
can be structured in different ways.

A good structure is the one provided by Eppler & Helfert (2004, 316),
that considers two main costs: the ones caused by low Data Quality and
the ones of assuring the Data Quality.

Low Data Quality costs are further subdivided into Direct and Indirect.

* Direct costs are those negative monetary effects that arise imme-
diately out of low data quality, such as: the costs of verifying data
because it is of questionable credibility, the costs of re-entering
data because it is wrong or incomplete, and the costs of compen-
sation for damages to others based on bad data.

*  On the other hand, Indirect costs are those negative monetary ef-
fects that arise, through intermediate effects, from low quality da-
ta. For instance, the costs derived from a bad reputation, the costs
incurred by sub-optimal decisions based on poor data, etc.

Assuring Data Quality costs are further subdivided into Prevention, De-
tection and Repair. Their objective is basically to lower the costs pro-
voked from low data quality. Hiusermann & Pilz (n.d., 1-3), from Busi-
ness Intelligence Consultants, explain these concepts further:

* The necessary measures in order to reduce errors from the begin-
ning are the Prevention costs. For instance, improvement of data
capture through plausibility tests, documented standards, better
training of personnel or better coordination between sub-
processes.
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* Detection costs are the methods that lead to the discovery of al-
ready existing errors in the data. The most common tool is data-
base analysis.

* Repair costs include all activities that are necessary to correct the
detected errors in the databases. Examples are elimination of du-
plicates, insertion of missing data, data cleaning, etc.

A blueprint of the classification:

Costs caused by Costs of improving or

low Data Quality assuring Data Quality
1 1 1 1 1
[ DIRECT COSTS ] [ INDIRECT COSTS ] [ PREVENTION COSTS ] [ DETECTION COSTS ] [ REPAIR COSTS ]
COSTS BASEDON
= VERIFICATION COSTS o LOWER REPUTATION oy TRAINING COSTS ANALYSES COSTS J REPAIR PLANNING 00STS J
COSTS BASED ON
pr— RE-ENTRY COSTS o WRONG DECISONS o MONITORING COSTS REPORTING COSTS REPAIR IMPLEMENTATION OOSTS.
ORACTIONS
-
STANDARD DEVELOPVENT
— (COMPENSATION COSTS h— SUNK INVESTMENT COSTS | AND DEPLOYMENT COSTS
{Systom ane prociss st costs)

Figure 2.3.3-1. M. J. Eppler & M. Helfert, A data quality cost taxonomy.

However, Eppler et al. (2004, 317) explain that the previous classifica-
tion is merely conceptual and it does not provide a method to analyse the
real costs in a company. The reason is that in a business the importance
resides not in the data, but in the information. Thus, the result will be a
failure even when the data is correct, if the derived information is not.

Consequently, they expose a framework to manage the cost of Infor-
mation Quality.

In the diagram there are three sections (data entry, data processing and
data use), which are further subdivided into Low Information Quality
Costs and High Information Quality Costs.

The main idea is that the lower costs should reduce the upper costs -
Investments in preventive costs should lead to reductions in corrective
costs and costs in process improvements should lead to cost reductions in
re-processing.

Thus, the upper part of the framework must be continually compared
with the lower one to determine the overall cost impact of maintaining
the data quality.
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Data

Entry Data
Quality Data Use
Costs Processing Quality Costs Quality Costs

corrective )
Low 1Q DQ costs Re-Processing Costs ot et
e Costs Costs
High 1Q preventive Direct | inarect
e DQ costs Process Improvement Costs Benefiis| Benefis

Figure 2.3.3-2. M. J. Eppler & M. Helfert, A framework for a classification of data quality costs.

As I exposed at the beginning of this section, I want to have both theoret-
ical and practical approaches to this topic in order to have a rich idea.
Thus, I will now explain a totally different point of view of the costs of
poor data quality, based on the experience of current consultants.

The structure proposed by Dietze & Fischer (2013), members of the Ro-
land Berger Consultancy focus on the most common impacts that real
companies face. They highlight the following costs:

* Location information: Mistakes in geographical data that lead to
errors in logistics planning and thereby to higher freight costs.

* Supplier data: Duplicates in the supplier master mean that incor-
rect sales figures are calculated for a specific supplier. This can
be a drawback when negotiating new terms.

* Customer data: Missing or incorrect information in the customer
hierarchies, for instance regarding the relationships between par-
ent companies and subsidiaries, could result in a lack of infor-
mation about the client’s credit. This could drive to unpaid that
would provoke losses.

Furthermore, they point out that, apart from these direct costs, there are
indirect costs derived from them. The reason is that to correct such mis-
takes, departments and IT normally require considerable human re-
sources that have to leave other areas of the organization. This can incur
serious costs, since it can lead to a lack of personnel in other important
strategic projects in which the company is involved.

To finish with, I will expose a much simpler classification proposed by
English (1999, 24). He believes that the costs of poor data quality are ei-
ther Process Costs or Opportunity Costs. Process costs are those linked to
the re-execution of a process due to data problems, while Opportunity
Costs are those due to lost and missed revenues.

Nevertheless, he also remarks that costs of poor data quality are strongly
dependent on the context and the customer of the data. That is the reason
why evaluating the costs can be really difficult, as the same data value
and corresponding level of quality has a different impact depending on
the recipient.
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In my opinion, the approach presented by Eppler & Helfert is very inter-
esting because of the framework they propose. It is a different angle,
since they assume that costs related to data quality both in preventing and
correcting are going to appear. The focus should be not in the absolute
effort, but rather in its comparison -they focus on the real, overall costs,
not in the local. I believe that this is a middle point between the theory
and the practice that can be very useful to manage Master Data.

On the other hand, the point of view of Dietze & Fischer is very practi-
cal, as they use as classification the most common problems in real com-
panies. I think this can be a good approach in order to prioritize the areas
to focus on when starting a new project.

Regarding English classification proposal, I believe it helps to point out
the fact that profitability losses are not only derived from regular costs,
but also from opportunity costs. It is a very important issue that can be
easily forgotten, since there are no visible effects.

To illustrate the problems and costs explained in the previous sections, it
is interesting to expose some of the researches that reflect how big this
problem can be.

Capgemini (2008), one of the world’s foremost providers of consulting,
discovered that a broken information culture (how they collect, use, man-
age and share data) is endemic in the UK and is believed to suppress per-
formance by an average of 29 per cent. This equates to an annual £46 bil-
lion missed opportunity for private sector profits, and £21 billion in ad-
ministrative costs across the public sector.

The situation is similar across the big pond, as a study published by
Friedman & Smith (2011, 1), consultants from Gartner, who expose that
poor data quality is a primary reason for 40% of all business initiatives
failing to achieve their targeted benefits. Besides, Data Quality effects
overall labour productivity by as much as a 20%.

Another survey conducted by The Data Warehousing Institute supports
the previous findings. Eckerson (2002, 9) shows the severe losses that
have taken place in U.S.A. during the last years. Some of the examples
are:

* A telecommunications firm lost $8 million a month because data
entry errors incorrectly coded accounts, preventing bills from be-
ing sent out.

* An insurance company lost hundreds of thousands of dollars an-
nually in mailing costs (postage, returns, collateral, and staff to
process returns) due to duplicate customer records.

* An information services firm lost $500,000 annually and alienat-
ed customers because it repeatedly recalled reports sent to sub-
scribers due to inaccurate data.
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* A global chemical company discovered it was losing millions of
dollars in volume discounts in procuring supplies because it could
not correctly identify and reconcile suppliers on a global basis.

As it can be seen, the implications of poor Quality Data can be devastat-
ing, provoking different problems in companies that always end up hav-
ing their consequence in profitability.

2.3.4 Sources of poor data quality

After having analysed the impacts of poor data quality and concretely the
costs derived from them, it seems logical to make one related question —
How do those problems appear? It is necessary to study the roots of poor
data quality in order to be able to reduce or eliminate the subsequent im-
pact, and that is the purpose of this section.

It is interesting to begin by structuring the possible sources of a data
quality problem. In this field, Rahm & Hai Do (n.d., 3) propose a blue-
print that classifies the problems in two ways, through the source (single
or multiple) and through the level (schema or instance).

Single-Source Problers

Data Quality Problems

Scherma Level Instemee Level Schera Level
(Lack of integrity (Data entry emors) (Heterogeneous
constraints, poor data models and
scherna design) schera designs)

- Uniqueness - Misspellings i - Naming conflicts
- Referential inte grity - Redundancy/duplicates - Structural conflicts

- Contradictory values

Multi-Sowrce Problerns

Instance Level

(Overlapping,
contradicting and
inconsistent data)

- Inconsistent aggregating
- Inconsistent timing

Figure 2.3.4. E. Rahm & H. Hai Do, Classification of DQ problems in data sources.

Single-Source problems occur only within one system.

* The Schema level defines the constraints that control the permis-
sible data values in the different fields. Therefore, the related er-
rors will emerge if the design of the data structure is poor.

| Scope/Problem || Dirty Data | Reasons/Remarks |

Attribute | Illegal values bdate=30.13.70 values outside of domain range

Record Violated attribute || age=22, bdate=12.02.70 age = current year - birth year should
dependencies hold

Record Uniqueness emp;=(name="John Smith”, SSN="123456"); uniqueness for SSN (social security

type violation emp)=(name="Peter Miller", SSN="123456") number) violated

Source Referential emp=(name="John Smith”, deptno=127) referenced department (127) not
integrity violation defined

Table 2.3.4-1. E. Rahm & H. Hai Do, Examples for single-source schema problems.
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* The Instance level applies to the problems that appear in the data
itself, such as errors or inconsistencies that cannot be prevented
through the schema.

[ Scope/Problem [ Dirty Data | Reasons/Remarks |
Attribute Missing values phone=9999-999999 unavailable values during data entry
(dummy values or null)
Misspellings city="Liipzig” usually typos, phonetic errors
Cryptic values, experience="B";
Abbreviations occupation="DB Prog.”
Embedded values name="J. Smith 12.02.70 New York™ multiple values entered in one at-
tribute (e.g. in a free-form field)
Misfielded values city="Germany”
Record Violated attribute || city="Redmond”, zip=77777 city and zip code should correspond
dependencies
Record Word name|="J. Smith”, name,="Miller P usually in a free-form field
type transpositions
Duplicated records || empj=(name="John Smith”,...): same employee represented twice due
empy=(name="J. Smith”,...) to some data entry errors
Contradicting empj=(name="John Smith”, bdate=12.02.70); the same real world entity is described
records empy=(name="John Smith”, bdate=12.12.70) by different values
Source Wrong references emp=(name="John Smith”, deptno=17) referenced department (17) is defined
but wrong

Table 2.3.4-2. E. Rahm & H. Hai Do, Examples for single-source instance problems.

On the other hand, Multiple-Source problems are those that happen when
there is more than one system. Rahm et al (n.d., 4) explain that the same
errors that appear in single-source systems can appear in these cases as
well but leading to more severe results, due to the fact that the integration
between different sources is a complex process. In this cases, their data
can overlap, contradict or be represented differently.

* The Schema level problems are derived from two main causes:
naming and structuring. The naming errors can be either Homo-
nyms (same name used for different objects) or Synonyms (dif-
ferent names used for the same object). The structure conflicts
are those addressed to different representations of the same ob-
ject in the sources in terms of constraints, tables, data types, etc.

* The Instance level errors are basically data conflicts. These con-
flicts can be due to several reasons, mainly different value repre-
sentations and different value interpretations.

I believe that it is very important to be totally aware of this kind of prob-
lems, because in the business ERPs the data can be entered from diverse
sources. I would like to remark that these sources can be either internal or
external. On the one hand, different departments or modules enter data
within the company and therefore it is very likely to have some incon-
sistencies or related issues. On the other hand, there is a part of the data
that is shared with suppliers, clients or other stakeholders, and various
problems can appear if they are not properly connected and integrated.

In order to understand better this matter, a multiple-source example is
shown below. The tables represent two different sources that need to be
integrated in the same system.
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Regarding the schema level, there are name conflicts (synonyms Cus-
tomer/Client, Cid/Cno, Sex/Gender) and structural conflicts (different
representations for names and addresses).

On the other hand, at the instance level there are different gender repre-
sentations (70”/’1” vs. ”F”/”M”) and presumably a duplicate record
(Kristen Smith). The latter observation also reveals that while Cid/Cno
are both source-specific identifiers, their contents are not comparable be-
tween the sources; different numbers (11/493) may refer to the same per-
son while different persons can have the same number (24).

Hence, solving these inconsistencies requires both schema integration
and data cleaning.

Customer (source 1)

[ CID | Name | Street | Ciy [ Sex |

11 Kristen Smith 2 Hurley P1 | South Fork, MN 48503 | 0

24 Christian Smith | Hurley St2 | S Fork MN 1

Client (source 2)

Cno | LastName | FirstName | Gender | Address Phone/Fax

24 Smith Christoph | M 23 Harley St, Chicago IL, | 333-222-6542 /
60633-2394 333-222-6599

493 | Smith Kris L. E 2 Hurley Place, South Fork | 444-555-6666
MN, 48503-5998

Table 2.3.4-3. E. Rahm & H. Hai Do, Examples for multiple-source problems.

A possible integration could be as follows:

Customers (integrated target with cleaned data)

[ No | LName | FName | Gender | Street [ City [ State | ZIP [ Phone [ Fax [ CID | Cno |
1 Smith Kristen L. | F 2  Hurley | South MN | 48503- 444-555- 11 493
Place Fork 5998 6666
2 Smith Christian | M 2 Hurley | South MN | 48503- 24
Place Fork 5998
3 Smith | Christoph | M 23 Harley | Chicago | IL 60633- 333-222- | 333-222- 24
Street 2394 6542 6599

Table 2.3.4-4. E. Rahm & H. Hai Do, Multiple sources Integration.

Where it can be seen that the duplicated record has been fixed, the ad-
dress has been standardized, the gender representation has been unified,
and both CID and Cno data has been included.

Note that, even if most of the problems have been solved, there is a lack
of information in some of the fields (such as Phone or Fax) that could
lead to other indirect problems.

So far I have explained the poor quality sources in a purely theoretical
manner. However, another way to get to understand the possible causes is
through an analysis of what actually happens nowadays in real compa-
nies.

Hence, I will refer to the already mentioned TDWI survey, where 286 re-
spondents from different companies in U.S.A. exposed why they had
problems with Data Quality. The results about sources of poor data quali-
ty are below:
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Sources of Data Quality Problems

Data entry by employees 76%
Data entry by customers

Changes to source systems

Data migration or conversion projects
Mixed expectations by users

External data

Systems errors

Other

26%

1 1 1 1 1 1 1 ]

0 0 20 30 50 60 70 80

Graph 2.3.4. The Data Warehousing Institute, Sources of Data Quality Problems.

Eckerson (2002, 14) analyses these findings and explain the reasons why
these problems occur:

The first and easiest-to-fix cause is simply a lack of validation routines.
These routines check data as it is entered in the system, so it prevents the
error from the very beginning.

However, there are sometimes when the field can be valid but incorrect,
and in this case the way to prevent the derived problems is through Data-
base Integrity rules and further complex methods.

Another option is that the field is both valid and correct but it appears
more than once because it can have different syntaxes, formats or struc-
tures. In these cases the solution would be a data cleansing or further
tools to standardize the data.

In terms of structure, if the system design is poor or not robust, it can
drive to several data problems. This happens very often nowadays for the
reason that companies rush to develop new systems. On the other hand,
when changes in the structure of source systems take place (such as add-
ing new fields, varying the code value, etc), it can lead to multiple errors
downstream if front-line people are not aware about the modifications.
On the other hand, the opposite error can happen when there are changes
in source systems that do not modify the subsequent processes because
they are not integrated.

To finish with, there are other actions that can provoke problems, such as
data conversion or data migration from one system to another. The errors
appear because, even if the data itself have been correctly converted, the
business processes are not implemented properly in the new system.

In my opinion, both approaches are very interesting, especially if they are
combined —using the theoretical frame of Rahm et al., and attacking the
problems through the recommendations of Eckerson.

The classification proposed by Rahm et al. covers all the possible sources
of errors from two points of view: internally (the level within the data-
base) and externally (the number of sources that need to be merged). I
personally like this manner because it is very structured and thereby per-
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mits to frame the problems and apply the adequate tools to solve them. I
would suggest using this categorization to separate the errors and to pri-
oritize them.

On the other hand, the study of Eckerson is very useful since it focuses
on the most common causes of poor data quality. I believe that it could
be the base when implanting Data Maintenance procedures. Thus, the
first approach should regard data entry by employees, the second the
change to source systems, etc. Moreover, the explanations of the errors
and the possible practices to avoid them are useful, and therefore should
be also considered.

Nevertheless, I would like to point out that, even if the solutions pro-
posed by Eckerson are helpful, maybe they do not focus enough in the
main source of problems - data entries. He explains that there are differ-
ent methods to prevent these errors, such as validation routines, integrity
rules and other technical methods. But he does not concentrate on why
the employees commit so many mistakes.

Is the process too complex? Could it be simplified? Are the employees
able to understand it? Do they need more education?

I would suggest further research on the social aspect of this issue, since it
is a big source of errors that quickly spread within the system. Further-
more, it may happen that these “external” or rather “non-technical” solu-
tions are able to provide an easier or cheaper way to improve the quality
of the Master Data. Thus, even if they do not solve entirely the problem,
in terms of cost-efficiency or profitability, they can be a good approach.
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2.4  Master Data Management

In the section Implications and consequences (2.3), it is been proved
through different ways how defective data can affect a company provok-
ing several damages. Thus, in this part I will explore the options to solve
that problem, or rather to keep it under control.

First, in section MDM Solution (2.4.1) I will expose diverse approaches
about the management itself — how Master Data needs to be handled,
which solutions exist, how a plan should be implanted, etc.

Secondly, in section Master Data Creation (2.4.2) I will explain how the
Master Data should be created in order to avoid future errors that could
spread downstream the system.

To finish with, in section Master Data Maintenance (2.4.3) I will analyse
different methods to maintain the Master Data in a proper way.

2.4.1 MDM Solution

What is Master Data Management? What does it imply? How should it be
implemented? These questions will be answered throughout this part.

Hence, the first step is to define Master Data Management. Wefer (2008,
41), a manager of product marketing, states “think of it as a highly accu-
rate tool for making decisions and gaining insight about customers, prod-
ucts, employees, vendors, and other aspects of a business with laser-like
precision”.

A more technical definition could be “a combination of applications and
technologies that consolidates, cleans, and augments this corporate master
data, and synchronizes it with all applications, business processes, and an-
alytical tools. This results in significant improvements in operational effi-
ciency, reporting, and fact based decision-making.” (Oracle 2011, 5).

The general idea should be that MDM is a tool that links IT and business
in order to generate and maintain accurate, reliable and consistent infor-
mation across the whole company. This is very important because it is
necessary to have proper Master Data in order to carry out correctly the
diverse processes, optimize the operations and take well-based decisions.

An overall structure of the MDM process is shown in the following sche-
ma. It shows the initial requirements or procedures that need to be done
before starting the actual management and the outputs in terms of business
advantages.
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MASTER DATA
S } MANAGEMENT ’ VALUE
Harmonizing Cost savings
Harmenized, simplified, highly
business processes DATA QUALITD efficient business processes

Efficient cooperation
Process integration along P

Optimized cooperation across the
the supply chain A / various stages in the value chain

Integrated information
management

/ Consistent basis for decision making
Trustworthy, consistent and complete data
\ for reporting

MASTER
DATA
IT SYSTEMS

r.)PE‘U«TICINr & SUPPORT Risk minimization
Compliance Lower probability of contractual
. . breaches and liability claims arising
DATA AVAILABILITY
2 Revenue boost
Client-oriented business ‘

Improved services and tailored

¥ u
models g a e e product ranges

Figure 2.4.1. Camelot Management Consultants, Study on strategic management of master data.

Now, I would like to expose more concretely what this tool implies — what
is the real meaning of implementing a MDM solution in a company.
Halpern (2007, 2), the senior principal of value engineering at SAP, ex-
plains that to achieve effective master data management and improve op-
erating performance, the solution has to fulfil the following requirements:

Master Data consolidation means that the Master Data needs to be identi-
fied along the whole company system, then it has to be consolidated, and
finally located into a “map” known for all the company in order to unify
analytics and reporting. Note that the term “consolidate” implies several
activities such as matching, normalizing, cleansing, and storing master data
imported from client systems.

Master Data harmonization ensures that master data is synchronized
across the different areas or departments of the company. This step basical-
ly extends the consolidated data, distributing the relevant parts along the
system. Therefore, it enriches the client application systems with locally
relevant information.

Central Master Data Management refers to the management itself — it
means that the maintenance, storing and distribution mechanisms of Mas-
ter Data should be handle in a central manner. Hence, this activity differs
from Master Data Harmonization in that Master Data is created and deliv-
ered centrally using a rich client.

As it can be seen, this approach is mainly a theoretical idea, since it does
not provide the concrete steps to fulfil the exposed requirements.

This leads to the last question that I exposed at the beginning of this sec-
tion, “How should it be implemented?”.
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Wolter & Haselden (2006), from Microsoft Developer Network, explain
that every MDM project is customized to each company according to the
concrete requirements and resources, but the common steps are:

* Identify sources of Master Data: It includes analysing the data
system and determining which parts of it match the characteristics
of Master Data.

* Identify producers and consumers of Master Data: Analyse fur-
ther the Master Data and get to know where it is produced (or ra-
ther which applications produce it) and where it is used (or rather
which applications need it).

* Collect and analyse Metadata about Master Data: Analyse fur-
ther the sources of step one in order to determine what Master Data
really means. Different aspects should be defined, such as attribute
name, data type, allowed values, constraints, default values, de-
pendencies and owner of the definition and maintenance.

* Design data responsible: The owner of each data source designs a
person to be responsible of the data. Hence, the steward should
have the knowledge of the current source data and the ability to de-
termine how to transform the source into the master-data format.

* [Establish a data-governance program and council: A group of
people with the knowledge and authority to make decisions about
Master Data should be appointed. Their tasks include to determine
how the master data is maintained, what it contains, how long it is
kept and how changes should be made.

* Develop the Master Data model: This is a critical step since it es-
tablishes the characteristics of Master Data -what attributes are in-
cluded, which data type they are, what values are allowed and so
forth. This is normally both the most important and most difficult
step in the process, since every party wants its attributes to be in-
cluded. However, this could lead to have Master Data that is too
complex to be useful. Therefore, it is important to select from the
beginning the final decision maker and set the priorities.

* Select a toolset: In order to have proper master records, it is neces-
sary to create them adequately. Therefore, it is important to select a
tool that is able to create the master lists by cleaning, transforming,
and merging the source data.

* Design the infrastructure: Through the infrastructure, Master Da-
ta will be exposed to the different areas and applications of the
company. Depending on how the company requires the data to be
managed and maintained, different types of infrastructures can be
selected.

* Generate and test the Master Data: In this step the creation of
Master Data takes place through the tool designed before. This is
often an iterative process that requires a lot of manual inspection to
ensure that the results are correct and meet the requirements estab-
lished for the project. A more detailed description about Master
Data creation is available in section 2.4.2.
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* Modify the producing and consuming systems: Depending on
the infrastructure selected, different changes in the systems that
produce, maintain, or consume Master Data may be required. The
reason is that it is necessary to ensure that they work with the new
source of Master Data.

* Implement the maintenance processes: A maintenance plan
should be established, and it must incorporate tools, processes, and
people to maintain the quality of the data. This maintenance plan
depends on the infrastructure designed before and it includes dif-
ferent processes that will be exposed more in detail in section
2.4.3.

Thus, theory affirms that MDM solution should be applied to the whole
system in order to have a unique and integrated source of Master Data, so
many companies assume that they need to merge all data before taking ad-
vantage of it. The problem of this is that, as it can be seen, the implemen-
tation of a MDM 1is a complex process -it is a long and expensive proce-
dure that impedes to have an attractive ROI (Return On Investment).
Therefore, sometimes a better approach is to implement the MDM project
in a phased way.

In that line of MDM cost-efficiency, Wefer (2008, 41) exposes that an in-
cremental implementation enables enterprises to develop an effective
working model for future development, while allowing a fast ROI on the
first phase of the project. She suggests that a possible start could be a hy-
brid implementation where the data stays where it currently resides rather
than consolidating it into one master source.

Another option could be to begin implementing a MDM solution in one
area of the company, typically the customer section. The reason is that the
customer Master Data is normally the most used one. Afterwards, the
company can expand the MDM project to other sectors, taking advantage
of the previous implantation and therefore giving them the required intel-
ligence to improve business processes and increase competitiveness.

She ends proposing some procedures in order to select where to start:
* Sketch the big picture, but concentrate on short-term gain.
* Understand the effects on major business processes.
* Evaluate projects from both an IT and business case point of view.

* Demonstrate short-term gains to sell long-term opportunities.

To finish with, I would like to remark that these projects imply a lot of ef-
fort not only of the team that carries out the implantation, but also of all
employees in the company that have contact with the system:

"A Master Data Management program is not a project but a commitment
by the business to leverage information for reuse in order to improve busi-
ness process outcomes" (Gartner, n.d.).
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2.4.2 Master Data Creation

The creation of Master Data is one of the most important steps when im-
plementing a Master Data Management solution. The reason is that the
whole process will be non-sense if the data that is going to be shared along
the different areas is not the correct one.

Before explaining further how it should be done, I would like to point out
that normally, the creation of Master Data does not imply to enter the data.
In reality, companies already have the core data but this data is not well
managed —it is neither shared between the systems nor well maintained.
Therefore, the creation of Master Data is not a creation of data (since it is
actually already in the system) but rather a conversion from data to Master
Data.

According to Wolter et al. (2006), this process is divided in two parts:
normalizing and matching.

Normalizing basically refers to the actions of cleaning and standardizing,
which means transforming it into the arranged model of Master Data.
Consequently, before starting this step, it is crucial to understand the mod-
el in terms of attributes, contents, and mapping of each source to the final
Master Data system.

They explain that this step is very similar to the Extract, Transform, and
Load (ETL) process that is used in data warehousing. It includes:

e Normalize data formats to ensure that all the data has the same
structure.

* Replace missing values.
¢ Standardize values using common or standard measurements.

* Map attributes.

On the other hand, the matching part aims to eliminate duplicates that ap-
pear when two or more sources are merged. They state that it is very hard,
since a balance between “false matches” and “missed matches” has to be
reached -false matches lead to lose data and missed matches reduce the
value of maintaining a common list.

The way this process works is through a tool that calculates a confidence
factor for each match, taking into account the number of attributes match-
ing and the proximity of the match. This degree of confidence is compared
to a given limit that is adjusted according to the importance or conse-
quences of a false match. The higher degree of confidence, the higher pos-
sibility to surpass the limit and create a new match.
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2.4.3 Master Data Maintenance

Implanting a Master Data Management system in a company is not a
punctual action, but rather a continuous process that needs to be well
maintained over the time in order to ensure its reliability and quality.

There are many different ways to maintain the Master Data, some of them
referring to the final-user actions and other to the technical scope of the
ERP system. In this section I will expose through a general approach what
Master Data maintenance implies.

Note that this part is totally linked to the MDM Solution section (2.4.2),
since some of the steps that were detailed there have much importance in
this procedure.

To begin with, the data responsible or steward should be the main person
involved in maintaining the Master Data quality. Regarding this person,
Wolter et al. (2006) expose that he/she “is normally a business person who
has knowledge of the data, can recognize incorrect data, and has the
knowledge and authority to correct the issues”.

Besides, they suggest that the MDM infrastructure should include tools
that help the data steward to recognize issues and simplify corrections. For
instance, a program whose objective is to point out questionable matches.

Other tasks that the data responsible may have are:

* Reviewing the second part of the Master Data creation (section
2.4.2), the matching between different Master Data records. It is
important to check the cases where the data match criteria were
close but below the threshold.

* Pulling changes and additions into the MDM system, and to dis-
tribute the cleansed data to the required places.

In my opinion, this approach suggests that the maintenance should be done
backwards in the sense that the basis is a feedback and control carried out
by the Data Responsible.

Another approach is exposed by Hillard (2010, 151-153), who establishes
a forward method to adequately implant the Master Data in the system. He
explains that Master Data usually uses a central database that can be ac-
cessed and updated by all the required parties. Hence, the key is to manage
it through common and standardized steps to ensure its accuracy.

Thus, the first step is to agree the characteristics of the data centrally, hav-
ing into account all the areas of the company and their related require-
ments. After this, the particular departments fill in their parts of the data in
a concrete and predefined order.
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Robert Hillard further provides some technical norms that should be al-
ways followed in order to ensure that the Master Data is sustainable and
robust over the time. These norms should be applied continuously as a cy-
cle, as it can be seen below:

Reconciling
inconsistencies

Extending the
metadata
model

Slowly change

dimensions

Customer data
integration

Figure 2.4.3. Robert Hillard, Master Data Management.

Reconciling inconsistencies: When the amount of data is quite wide and
spreads across diverse departments and systems, it is sure that some incon-
sistencies will appear. The term “inconsistencies” refers to the fact when
an errant process causes two different updates to be applied to the same
record, which cannot be correct.

In those cases, it is very important to have a robust system that never
overwrites the data, but rather tracks the changes. In addition, it must have
a mechanism to notify all the parts involved or stakeholders when data is
updated.

Slowly changing dimensions: It is completely normal that in a database
the relations, names, hierarchies and other details change periodically. In
these cases, it can be really difficult to decide whether to apply the change
only to the future records or to the past ones as well.

The problem of applying only to future updates is that, when analysing
past data in order to get information, several problems can occur. There
are three ways to deal with these changes:

* Show data as it is now: Cast all data (in terms of Master Data and
hierarchies) as it is now.

This is the most used method as far it ensures that there are not
problems when analysing the data and its related reports.

* Show data according to its date: Describe any time series infor-
mation (such as this year versus last year) and therefore show the
data in the manner it was described at the time.

This is used when the data is very associated with its concrete
management (in terms of relations or hierarchies).
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e Offer both options: Depict all results in terms of how they could
have looked at a particular, specified, point in time. So it could be
possible to show future data with a past used method.

This is used especially in issues related to auditions, analysis and
comparison of the data.

Customer data integration: It integrates the master data that refers to the
relation between the organization and its clients. It is a very relevant part
of the ERP due to the fact that clients’ management is a crucial issue in
any business —they are the source of profit.

However, it has always been an application not very integrated with the
rest of the system. This fact does not permit to optimize the rest of the
business processes according to the customer needs and requirements.
That is the reason why it is one of the main steps in Data Maintenance.

Extending the metadata model: Master Data has become a very used
way to manage organizations, since it is a good manner of navigating
through the different business’ dimensions.

Therefore, it is crucial to have a tool that creates a model where the Master
Data is implanted. The best way it is the “Metadata model”. The definition
of this term is exposed in section Related Concepts (1.6).

The model consists of a concept diagram that shows the relation between
Master Data and other parts of the system. It is very important to update
this diagram as the company develops its structure and hierarchy, and to
accurately describe the new concepts (their dimensions, their use and so
on). In this manner, it will be a frame to look at when managing Master
Data through the different dimensions of the company.
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3 MASTER DATA MANAGEMENT - PRACTICE

In order to understand and prove the information presented in the first part
of this Thesis, a Business Case will be put into practice. In this way it will
be easier to understand all the concepts that have appeared throughout this
paper, and check what they imply —how they affect business profitability.

Hence, in this section I will firstly introduce how the implementation
“business + SAP ERP” works, then I will briefly explain the areas that will
be used in the Case, and finally I will put into practice all the knowledge
acquired throughout this Thesis.

The tool that will be used to carry on this practical example is SAP ERP.
SAP it is a pioneer in business related software, having over 42 years ex-
perience in this field. Its headquarter is established in Walldorf, Germany,
but due to its huge expansion, it counts with locations in more than 130
countries (SAP n.d.). Nowadays, many of the biggest companies use this
tool to manage their processes, being the world leader in enterprise soft-
ware and software-related services.

Note that this second section attempts to be completely related to the theo-
retical part. However, it is important to remark that the processes ex-
plained previously were associated with a manufacturing Company,
whereas from now I will be referring to a wholesale company. Many of the
systems are similar, but there are some parts linked to the production itself
that are not going to be mentioned.

3.1 Implementation of an ERP

Implementing SAP or any other ERP in a business is not a simple action. It
is not just installing the program and starting to use it. Rather, it implies a
complex project that can lead a big company to break.

Panorama Consulting Solutions (2014, 2) carried out a research to analyse
deeper these implementations. According to it, it is possible to see that ad-
justments in a company in order to align the whole system with the struc-
ture provided by an ERP are costly and require a long duration. The aver-
age results of the last years are:

%
% OF RECEIVING
gVOEl;RCSS; DURATION | DURATION 50% OR

OVERRUNS LESS

BENEFITS
2013 $2.8MM 54% 16.3 months 72% 66%
2012 $7.1MM 53% 17.8 months 61% 60%
2011 $10.5MM 56% 16 months 54% 48%
2010 $55MM 74% 14.3 months 61% 48%

Table 3.1. Panorama Consulting Solutions, Data Summary by year.
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Regarding the costs, they are normally out of the budget. This happens be-
cause it is very difficult to estimate the unexpected events that may appear
during the 16 months of implementation. Panorama Consulting Solutions
also provide details about what companies finally spend in an ERP imple-
mentation compared to the previous expectations.

Implementation Costs

M On budget

m Over budget by 25% or less

W 26% - 50% over budget

W Under budget

m Over budget by more than 76%

W 51% - 75% over budget

Graph 3.1-1. Panorama Consulting Solutions, Data Summary by year.

As it is shown, the majority of the implementations are on budget but al-
most the same proportion is over it (even if it is by less than 25%). That is
a big amount of money taking into account that normally the budgets are
over $3 million.

In terms of duration, they also provide the comparison between the expec-
tation and the actual one. In this case it is obvious how tough is to forecast
the duration of each step in the implementation process.

ERP Project Duration

2% B Over schedule by 25% or
less
m On schedule

m Over schedule by 26%-50%

M Over schedule by more
than 76%

m Over schedule by 51% to
75%

M Earlier than scheduled

Graph 3.1-2. Panorama Consulting Solutions, Data Summary by year.

So, in general it cold be said that the implementation usually costs and
lasts more than what it was expected. That is one of the reasons why, even
when they have an adequate budget and the required time, many enterpris-
es think twice before beginning an ERP project.
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To finish with, I would like to remark that 60% of the companies are satis-
fied with the overall result of the ERP. This percentage represents more
than the half of the cases, but in my opinion it is small taking into account
the tremendous efforts that they have to do.

I think it would be very interesting to know which proportion of the dissat-
isfied customers are not convinced of the results because of the ERP itself
or rather because of the implementation project (that is, because of the in-
cremented costs and duration of it).

Overall Experience with ERP Vendors

m Satisfied

B Moderately satisfied

¥ Not satisfied

B Moderately dissatisfied
m Highly satisfied

Graph 3.1-3. Panorama Consulting Solutions, Data Summary by year.

So far | have exposed the implications of the implementation regarding the
resources that a company has to spend. Now [ will analyse how the im-
plementation is done inside the ERP, concretely the SAP one. Therefore, I
will focus on how the business processes run within the system and how
the general structure of the companies is adapted.

Regarding the alignment of the enterprise, Schulz (2012, 55) explains that
every company has its concrete business processes that are represented in
the structure of the organization. A good way to show it is through an or-
ganization chart:

Sportbikes International Sportbikes Int.
Holding

l |

Sportbikes Int. Sportbikes Int. Centralized
Germany GmbH England Ltd. Purchasing

[ b
l | |
Nuremberg Bremen Manchester Parts/Raw Mat. Services

| I

Fin.
Products
QA
Fin
Products
QA
Fin
Products
QA

Figure 3.1-1. O. Schulz, Example of an Enterprise Structure from the Logistics Perspective.
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This example shows a fictional bicycle manufacturer, Sportbikes Interna-
tional. The three different international companies are pooled in a holding
and the production happens at two plants in Germany and one plant in
England. Besides, the subsidiaries’ warehouses are subdivided into two ar-
eas: Finished Products and Quality Assurance. Finally, there is a Purchas-
ing department that controls all the purchase within the whole holding: a
group of employees is responsible for procuring raw materials and other
subassemblies, and another one for purchasing services.

This company structure would be mapped in SAP through different organ-
ization units. Translating the previous structure to the corresponding in
SAP, the chart would be as follows:

Sportbikes International ' Client 801
Company Code Company Code
1000 2000
I [ } i T { Purchasing Group 1000 l
Plant 1000 Plant 1010 Plant 2000

] I [ Purchasing Group TO1 |

)

| Purchasing Group T02 !

Storage
Location 0001
Storage
Location 0002
Storage
Location 0001
Storage
Location 0002
Storage
Location 0001
Storage
Location 0002

Figure 3.1-1. O. Schulz, Organizational Units of Sportbikes International in the SAP System.

Thus, there are different kinds of organizational units:

The client (801) represents the highest level in the enterprise. It is the
whole companies’ holding, such as the group or the corporate head-
quarters.

Company codes (1000, 2000) represent the companies or subsidiaries
in Germany and England.

Plants (1000, 1010, 2000) represent the production plants of the com-
panies.

Storage Locations (0001, 0002) are a further division of the plants in
different warehouses.

The Purchasing Group (1000) is the organization that manages and
controls all the purchasing activities of the Client, and that is the rea-
son why it is not linked to any Company Code.

Purchasing Groups (T01, T02) represent different purchasing teams
that have different objectives, purposes or tasks. Purchasing Groups
are not assigned directly to other organization unit.
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Schulz (2012, 31) also exposes that the way these different organizational
units are involved in a business activity is through processes. In SAP ter-
minology, a business process is a defined sequence of steps in the enter-
prise. It is structured this way because every activity needs to be mapped
within the system.

Hence, it is very important to have in mind the whole process when carry-
ing out a given transaction. If not followed, different problems and mis-
understandings can appear easily as, in general, SAP processes are quite
complex. In fact, it is very common that multiple departments participate
in a single business process.

Inside the SAP ERP system, each step triggers another one that triggers
another one, etc. Furthermore, it is important to point out that every step,
process or activity is always recorded in the system. This is important be-
cause it makes the process transparent, continuous and reproducible at any
time. That is the reason why the basic principle inside SAP is “don’t post
without documentation”.

A simple example of a process is shown below. In this case is the Sales
Order process, and it can be seen how it is divided in four different steps.
Each step triggers the next one, and in every step a document or other rel-
evant information is recorded within the system, so it is easy to trace all
processing steps and documents.

Sales > Delivery and ;
> Order > Order Goods Issue Invoice

Figure 3.1-3. O. Schulz, Sales Process as Mapped in the SAP System.

3.2 SAP functions

In this section I will briefly introduce the areas in SAP ERP that will be
managed in the Business Case. The objective is to understand the flow that
each of these processes has in terms of Master Data, Documents, Inputs
and Outputs.

In each of the areas’ explanations one or more diagrams will be exposed.
When handling the program (or going through the explanations), it is im-
portant to continuously have them in mind, as far the process’ structure
can be sometimes complicated and not obvious.

It is also relevant not to forget to think about them in a real manner - they
all apply to existent processes that happen everyday in a general business.
Therefore, there is much information required in the system whose source
it is external -a real document, status, order, delivery, etc.
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3.2.1

Purchasing

Purchasing is basically the company procurement process. As Magal &
Word (2012, 7) explain, “it includes all of the tasks involved in acquiring
needed materials externally from a vendor”. This process provides to the
company the required materials from the corresponding suppliers.

It is deeply interrelated with the Materials Requirement Planning that was
previously exposed (section 2.2.2.5. Materials Requirement Planning —
MRP), since it sets the schedule for ordering or “purchase requisitions”.
Nevertheless, there are other sources apart from MRP that can trigger the
procurement process, such as Production Orders, Maintenance Orders or
Sales Orders (Wagner, Weidner & Tracy 2009, 116).

Simha et al. provide a simple scheme where it can be seen how the requisi-
tion evolves along the different departments of the entity.

e =0 (‘) = -y | = ‘ii}
o~ - & 2= v

N_ s &
| Purchasing |
Create Create and send -
it purchase isiorla ivoich St
| requisition L order J ( | J L pay! J

Figure 3.2.1-1. S. R. Magal & J. Word. Procurement process.

In the basic diagram the second step is already the purchase order, but
normally there are previous activities, especially when there are more than
one possible supplier. The following diagram shows that process more in
detail:

/'
Vendor
ur | generate [R; e . 1
Req. ~a
Vendor

r~,

Vendor
3

Figure 3.2.1-2. Wagner, S. Weidner & S. Tracy. Purchase Order.

An RFQ is an invitation to a vendor by a Purchasing Organization to sub-
mit a bid for the supply of materials or services. They are sent to different
vendors that will send back their concrete quotations. After having evalu-
ated them, the company selects the final supplier and replies to the rest of
them in order to inform that their quotations were rejected.

The complete flow in SAP ERP:

I
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Figure 3.2.1-3. S. R. Magal & J. Word A detailed procurement process.

In the diagram is shown the complete process that a typical purchase fol-
lows. Nevertheless, it is important to remark that the process can begin
with other transactions apart from a Purchase Requisition. For instance, it
can start directly with a Purchase Order.

3.2.2 Sales & Distribution

Sales and distribution is the area whose objective is fulfilling customer or-
ders. According to Magal et al. (2012, 9), it is “efficiently processing cus-
tomer orders”. This process is the way a company has to get revenues and
therefore profit -it is the basis of the business.

It 1s deeply interrelated with the Aggregate Planning that was previously
exposed (section 2.2.2.1. Aggregate Planning - AG), since the Sales de-
partment is the one that -based on previous orders, current contracts and
other methods- provide the Product Demand Forecast that is the main in-
put in the AG. Consequently, this department also affects to the Master
Production Schedule (section 2.2.2.2.) and the Materials Requirement
Planning (section 2.2.2.5.). The current and future sales are one of the
most important pillars in the global management of a company.

Magal et al. provide a simple scheme where it can be seen how the cus-
tomer purchase order evolves along the different departments of the entity.
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Warehouse | il Accounting
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purchase order (pick and pack) (ship)

Figure 3.2.2-1. Simha R. Magal & Jeffrey Word, A basic fulfillment process.

In the basic diagram the first step is already the sales order, but normally
there are previous activities such as Inquiries or Quotations.

The complete flow in SAP ERP:

Presales activity

* Contacts Sales order
* Quotations processing
* Contracts * Sales order
* Agreements

Shipping

* Picking document Billing Payment

* Outbound delivery * Customer invoice * Customer payment
* Goods issue

Triggers ' Triggers

(customer action) (salesperson

* Inquiry action)

* Request for * Proposals
quotation * Contacis

* Purchase order * Campaigns

I co
documents
Material
documents

| Transaction
documents

Figure 3.2.2-2. Simha R. Magal & Jeftrey Word, Fulfillment process steps.

At this point it is important to make sure that the process flow is clear. The
main idea is to understand that transactions are related to other transac-
tions. In the case of Purchasing and Sales and Distribution, the integration
is as it is shown in the following diagram:

Purchase
Regquisition

Purchase
Order

Goods

Procurement T

Process

Sales Order
Entry

Availability

Invoice
Receipt

Sales Order
Process

Receipt of
Payment

Payment
to Vendor

Post Goods
Invoice Issue

Customer

Figure 3.2.2-3. SAP University Alliances, Process Integration.
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3.3 Practical Case

In this section a business case will be exposed in order to show how much
master data can affect a company in terms of profitability. The way this is
going to be proved is through data maintenance —handling different pro-
cesses that are normal in a business. Concretely, the organization will be a
Wholesale company thereby the data maintenance will be mainly focusing
on the processes “Purchasing” and “Sales and Distribution”.

In the first part, Adequate Management (3.3.1), I will do a correct mainte-
nance. In the text, there will be arrows to remark good practices in order to
improve the data maintenance process.

In the second part, Inadequate Management (3.3.2), I will do a poor
maintenance, having the common errors that happen in a company. In the
text, there will be arrows to remark the errors and the profitability losses
due to poor Master Data Management.

Hence, I will be able to compare in a practical way how these problems
appear and how they affect to the overall process.

Note: The case scenario will appear in italics and the processes that are
made by the company in normal typography.

The frame of the case begins as follows:

Our company is a Wholesale business that was established in Germany in
2001. We focus on food that typically is sold in supermarkets or groceries
stores. Therefore, our activity is basically buying diverse kinds of food
from different suppliers and selling them to Retail companies, normally
supermarket chains. So far, we just perform our functions in Germany,
although we are thinking about expanding abroad.

Four months ago the Sales Manager stated that the demand for chocolate
bars was growing and the potential profits from buying and selling these
products were very promising. Therefore, the Purchasing Manager has
been inquiring from different possible suppliers and after some negotia-
tions, he has exposed that the best option (according to the different ven-
dors, plant distances and prices) is to buy Kik-Kat chocolate bars from the
German office of Nestlé.

5Q
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3.3.1

3.3.1.1.

Adequate Management

In this first section I will show how to correctly perform the data mainte-
nance of the most basic processes in a Wholesale Company — Materials
Management, Purchasing and Sales and Distribution.

Throughout the case, I will therefore carry out these business transactions
in a proper way, taking into account the management tools and methods
that have been shown in the section Master Data Management (2.4).

As it has already been exposed, there will be arrows to remark good prac-
tices in order to improve the data maintenance process.

Materials Management

The first necessary step is to create the new material in our SAP ERP sys-
tem. Hence, our employee creates a new Material Master record that is go-
ing to be a trading good since we do not produce it nor we sell it to the fi-
nal customer —we just trade with it.

The employee uses the transaction MMHI1 and begins to fill the required
fields.

Basic data:

=  Suggestion: In the case of Trading Goods, the basic data is normally
provided by the supplier due to the fact that the items are not produced in
the company. As exposed in section Sources of Poor Data Quality (2.3.4),
the most reliable data in a company system is normally the provided by
the customer. Hence, any company should always try to get data directly
from the client through a questionnaire or a shared database.

~ / &PBasicdatal | &PBasic data 2 (& Classification (®°Sales: sales org. 1 @ »

Material DELIA1401 Kik Kat Chocolate Bar - Mik chocolate [|
«[0]
General data
Base Unit of Measure UN Unit Material Group 015
0ld material number Ext. Matl Group
Division 00 Lab/Office
Product allocation Prod.hierarchy
X-plant matl status Valid from
Assign effect. vals GenltemCatGroup |NORM Standard item
Dimensions/EANS
Gross Weight 45 Weight unit G
Net Weight 43
Volume 24,000 Volume unit ML
Size/dimensions
EAN/UPC EAN Category
Packaging material data Assignments
Matl Grp Pack.Matls Koso Class Description Sta... StatusIcon  Itm
Ref. mat. for pckg cL3 Food 1 v 10
Basic Data Texts
Languages Maintained 0 |Eﬂ Basic Daf
. m LI 4
5 & B0 BEB oo &1/

Figure 3.3.1.1-1. SAP, Basic Data.
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=»  Suggestion: The Master Data structure should be agreed and unified
for all the products in the company. Thus, there should be a concrete set of
fields that should be always filled to ensure a correct future management.
The employee who enters the data should be concerned about this issue.

In this case, the agreed fields to fill are: Unit of Measure, Material Group
(food), gross weight, net weight and volume.

He also adds the Material Group Pack because he knows that the supplier
provides the chocolates bar in palettes.

Sales:

This section is very important because it sets basic Master Data infor-
mation related to the sales orders and their consequent deliveries.

=  Suggestion: Accuracy is one of the first characteristics that good
Master Data should have. In this section, this is particularly relevant be-
cause it sets the basic characteristics of the sales orders, such as the order
quantities. The employee who enters the data should never (except prod-
ucts with no prior fix costs) leave the fields blank, he/she should rather ask
the Sales and Distribution department.

Sales and Distribution department has analysed the costs to pick and load
the Kit-Kat chocolate bars, and they have found that the breaking point is
100 units. That is why this is the minimum delivery quantity. Furthermore,
they have estimated the sales orders processing costs and determined that
the minimum order quantity is 500 units.

/& Basicdata2 | &PClassification / ESales: salesorg. 1 | & Sales: salesorg. 2 || [I[*][E]
Material DELIA1401 Kik Kat Chocolate Bar - Mik chocolate \‘
Sales Org. 1000 Germany Frankfurt
Distr. Chl 12 Sold for resale & ‘ 0 }
General data

Base Unit of Measure N Unit Division 00 Cross-division
Sales unit Sales unit not var.

Unit of Measure Grp

X-distr.chain status Valid from

DChain-spec. status Valid from

Delivering Plant

Material Group 015 Food

v|Cash discount Conditions ‘
Tax data

C... Country Ta... Tax category T Tax classification E
DE Germany MWST Output Tax 1 Full Tax a

<« <«

Entry 1 of 1

Quantity stipulations

Min.order gty 500 il Min. dely gty 100 N

Delivery unit 50

Rnding Profile

Figure 3.3.1.1-2. SAP, Sales organization.
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=  Suggestion: The same applies for the shipping data —it is Master Da-
ta that will be used in the Delivery process so it is very important that is to-
tally accurate

The employee should know perfectly the differences between:

* Shipping setup time: time to set up the work centres where the ma-
terial is processed. It is independent of quantity.

* Shipping processing time: time to process a specific quantity of a
material.

The employee asks the Delivery section how long would it take to prepare
the work centre to begin the shipping and he is told that, due to the com-
plexity of the plant, they need one day to set the transportation, machines
and workers that will carry out the shipping. The Delivery department fur-
ther explains that, with Kit-Kats, they will need half a day for loading 100
units.

&Psales: sales org. 2 @3sales: general/plant | @7 Foreign trade export | &7s..]) [<J[*

Material DELIA1401 Kik Kat Chocolate Bar - Mik chocolate
Plant 1200 Dresden
G @

General data

Base Unit of Measure UN Unit Replacement part

Gross Weight 45 G Qual.f.FreeGoodsDis.

Net Weight 43 Material freight grp SLO1

Availability check 01 Daily requirements | Appr.batch rec. req.

" |Batch management

Shipping data (times in days)

Trans. Grp 0001 On palettes LoadingGrp |0002 Forklift
Setup time |1,00 Proc. time Q0,5 Base qty 100 UN

Figure 3.3.1.1-3. SAP, Sales plant.

To finish this section, the employee adds text about the product and about
the brand that will be used by the Sales department.

Sales text

Langs maintained English
EjEnglxsh ‘E ‘E‘@] ‘E E‘ ‘@‘

Nestlé Kit-Kat
Chocolate Bar

LI

Milk chocolate
45g

Kit-Kat is the current biggest chocolate brand in terms
sales. Concretely, Milk chocolate Kit Kat bar is the mo:
the world. It is specially popular in Europe. Its sales
in 2013 and it is expected to grow between 5

a and 6% next year. 90% of the supermarkets in Germany ofi

Further information at https://www.kitkat.com/
\ \ Y 1L

D@ o8 Li12, Co 38 Ln 1 -Ln 14 of 14 lines

Figure 3.3.1.1-4. SAP, Sales text.
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Purchasing:

This section is very important as well, since it sets basic Master Data in-
formation related to the purchase orders and their related goods receipts.
There are basically two fields that should be filled:

* Purchasing Value key: Determines the number of days representing
the time interval at which reminders or urging letters/messages are
to be issued to the vendor. It also stipulates the minimum propor-
tion of the whole quantity that could be delivered.

* GR Processing time: Number of workdays required after receiving
the material for inspection and placement into storage.

The employee asks the Purchasing department about the frequency of re-
minders, which is 10 days. Besides, he is told that, about the goods re-
ceipts, our company requires 1 day in order to ensure the quality and
place the items into their right place.

=»  Suggestion: The data required in “Other data/manufacturer data” that
estimates the time required to process a Good Receipt should be actively
maintained. That is, that it should be updated with a relatively high fre-
quency. The reason is that this time value is used to determine the availa-
bility of the materials and consequently, an error in this number could
drive to inconsistencies in the schedule. Besides, the processing time can
increase/decrease over the time according to the experience or the workers,
the number of products in the warehouses, the batch sizes, etc.

./ Sales text @Purchas‘ng L@Forelgn trade import @Purchase order text [«][»]

Material DELIA1401 Kik Kat Chocolate Bar - Mik chocolate \
Plant 1200 Dresden
S @

General Data

Base Unit of Measure UN Unit Order Unit Var. OUn

Purchasing Group 007 Material Group 015

Plant-sp.matl status Valid from

Tax ind. f. material 2 Qual.f.FreeGoodsDis.

Material freight grp SLO1 "~ |Autom. PO

OB Management
Batch management 0B ref. matrial

Purchasing values

Purchasing value key 5 Shipping Instr.

1st Rem./Exped. 10 days Underdel. Tolerance 0,0 percent
2nd Reminder/Exped. 20 days Overdeliv. Tolerance 0,0 percent
3rd Reminder/Exped. 30 days Min. Del. Qty in % 20,0 percent
StdValueDelivDateVar 20 days /

Other data / manufacturer data

GR Processing Time 1 days Post to insp. stock Critical Part

Quota arr. usage Source list JIT Sched. Indicator
Mfr Part Profile

Mfr Part Number Manufact.

Figure 3.3.1.1-5. SAP, Purchasing.
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= Suggestion: Almost every company carries out inspections of the
purchased products to ensure their quality. But it is important to know that
it does not imply that the option “post to inspection stock™ should be cho-
sen. What this option triggers is that when the goods arrive to the company
they do not enter into the warehouse. Instead, they stay in an inspection ar-
ea and a goods transfer has to be done in order to move them to the final
storing place. Therefore, the employee should not select this option unless
the process is really like this (the items do not get into the warehouse be-
fore having been inspected) and, in that case, he should be totally aware
that the process is different and that it requires a step more.

MRP:

In this section the employee sets the Procurement type as F, because is an
external delivery. The GR Processing Time is the same as the filled in
“Purchasing”. As for Planned Delivery Time, it refers to the number of
calendar days needed to obtain the material.

=  Suggestion: The employee should be cautious with the Safety Stock
fields. They can very useful to trigger Purchase Orders when the remaining
stock is too low to attend the demand. Therefore, leaving this field blank
could lead to problems regarding procurement due to the fact that the Pur-
chasing Requisitions are not generated automatically.

* Safety Stock: Specifies the quantity whose purpose is to satisfy un-
expectedly high demand in the coverage period.

* Min safety stock: The quantity that defines the lower limit for SS.

MRP1 ®MRP2 | MRP3  MRP4 | Forecastng | Plntdata/stor.1 /P (][

Material DELIA1401 Kik Kat Chocolate Bar - Mik chocolate ||
Plant 1200 Dresden
«]0)

Procurement

Procurement type F Batch entry

Special procurement Prod. stor. location

Quota arr. usage Default supply area

Backflush Storage loc. for EP

JIT delivery sched. Stock det. grp

| Buk Material

Scheduling

Planned Deliv. Time 3  days

GR Processing Time 1  days Planning calendar

SchedMargin key

Net requirements calculation

Safety Stock 1000 Service level (%) 90
Min safety stock 500 Coverage profile
Safety time ind. Safety time/act.cov. days

STime period profile

Figure 3.3.1.1-6. SAP, MRP.
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Storing:

As our company is not the producer of the product, the concrete requisites
about the storing should be provided or asked to the supplier. Apart from
the conditions of the warehouse, the employee should ask about:

* Max. storage period: Maximum period for which the material may
be stored.

* Min. Rem. Shelf Life: Minimum amount of time for which the ma-
terial must keep upon goods receipt for the goods receipt to be ac-
cepted by the system.

The data provided about the storing is that it has to be in a cold environ-
ment (due to the fact that is chocolate). Besides, the maximum recom-
mendable storing in a wholesale warehouse (in order to let a time margin
to the retail warehouse without getting spoiled) should be no more than 60

days.

&Frorecasting / &PPlant data / stor. 1 | &FPlant data / stor. 2 | & Warehou...]] [<][*
Material DELIA1401 Kik Kat Chocolate Bar - Milk chocolate ||
Plant 1200 Dresden
Stor. Loc. 0002 Fertigwarenlager &y [Q|

General data

Base Unit of Measure UN Unit Unit of issue

Storage Bin Picking area

Temp. conditions 03 Storage conditions

Container reqmts Haz. material number

CC phys. inv. ind. CC fixed Number of GR slips

Label type Lab.form Appr.batch rec. req.
OBManagmnt 0B Ref. Material

~|Batch management

Shelf life data

Max. storage period 60 Time unit D

Min. Rem. Shelf Life Total shelf life

o

Period Ind. for SLED
Storage percentage

Rounding rule SLED

Figure 3.3.1.1-7. SAP, Storing.

=»  Suggestion: A field related to the storage conditions should be al-
ways filled. When the product is food, it should be the temperature; when
is a special liquid, it should be the container requirements, etc. Missing
this information could lead to loss profitability due to defective products.
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Accounting:

The most important field in this section is the standard price. The reason is
that the profit is calculated comparing the revenues from the sales with this
value. Hence, an incorrect number could lead to enormous mistakes in
terms of benefit and overall profit.

=»  Suggestion: This price should be always set taking into account not
only the supplier price but also further costs, such as the maintenance of
the products, the storing, the necessary electricity, the warehouse employ-
ees, etc. Thus, it should be periodically updated to check if the value is the
correct one.

However, it is important not to mix these costs with others that can be
added directly to each Sales Order (called “Conditions™). The difference is
that those costs depend on the concrete sale (and they can change accord-
ing to the customer), but the ones that should be included in this field are
always the same (they are inherent to the product).

The Purchasing department along with the Accounting estimate that the
value of the Kit-Kat will be 0,56 according to the expected price from the
vendor plus the costs or managing the products with our company, storing
them, etc.

The employee includes that information in the system. He also enters the
Valuation Class 3100, which sets that the product is a trading good.

& Qualty management _/&FAccounting1 | & Accounting 2 (& Costing 1 R]E]
Material DELIA1401 Kik Kat Chocolate Bar - Mik chocolate \‘
Plant 1200 Dresden

General data
Base Unit of Measure N Unit Valuation Category
Currency EUR Current period 05 2014
Division 00 Price determ.
Current valuation
Valuation Class 3100
VC: Sales order stk Proj. stk val. class
Price control S Price Unit 1
Moving price Standard price 0,56
Total Stock 0 Total Value 0,00
Future price Valid from
Previous period/year | \ Std cost estimate

Figure 3.3.1.1-8. SAP, Accounting.
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3.3.1.2.

Purchasing

The Purchasing Department of our company calls the Sales Department of
Nestlé Deutschland AG in order to agree the conditions of the future
transactions. Mrs Slutz is the head office manager and she says that at the
moment she is in a meeting, but that she will send an e-mail with all the
general data of the transactions, such as the address and contact.

They also estipulate that they have to be paid within the 15 days after the
purchasing and that in terms of transport, they pay the costs.

About the deliveries, they explain that the minimum order is 1000 and the
delivery time to Dresden is 2 days.

To begin with, the purchasing assistant creates a vendor record where she
starts to add all the required information. Therefore, she uses the XKO1
and starts to fill the required fields.

=  Suggestion: If possible, this information should be got directly from
the vendor —an online questionnaire, a shared database, etc. If not possible,
the employee should get the information through a written way in order to
avoid misspellings and other common errors. In any case, it is always use-
ful to send a document with the data to the vendor so their personnel can
check if every field is correct.

In this case the information related to the address is received by e-mail so
our employee copies it into the Vendor Record:

Name

Title Company v
Name Nestlé Deutschland AG

=
Search Terms
Search term 1/2 DELIA14
Street Address
Street/House number Lyon Strasse 23

5 ol

Postal Code/City L60528| ||Berin
Country DE Germany Region 11 Berlin I&E}
PO Box Address
PO Box
Postal code lkﬂ‘
Communication
Language English v Other communication... J
Telephone 04943543656 Extension 012 | 2 J
Fax 57664567268 Extension (=]
E-Mail verbraucherservice@de.nestle.com | > ‘

Data line
Telebox

Figure 3.3.1.2-1. SAP, Vendor contact
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In the e-mail they estipulate that they need to be paid the net amount of
money within 15 days after the purchasing. She looks for the option in
payment terms and selects ZRO1.

She also looks for the option in Incoterms that ensures that the vendor
pays for the whole transport. This option is CPT or Carried Paid To, and
she writes the named place of destination, in this case Dresden.

=  Suggestion: The Sales department should be always aware of the In-
coterms and make sure that both parties agree with it. The reason is that
the transportation costs can be a big proportion of the costs of a product
and the conditions related to it are set through the Incoterms. Even if they
have said “We pay the transport”, make clear that technically, the Inco-
term will be a “CPT” because there are other similar options where the
conditions (such as the insurance) are different.

Our employee fills the purchasing data:

Conditions

EUR
ZRO1
CPT| Dresden

Order currency Euro (EMU currency as of 01/01/1999)
Terms of paymnt

Incoterms

Minimum order value
Schema Group, Vendor
Pricing Date Control
Order optim.rest.

Sales data
Salesperson
Telephone

Acc. with vendor

Control data

_|GR-Based Inv. Verif.
AutoEvalGRSetmt Del.
AutoEvalGRSetmt Ret

" |Acknowledgment Reqd

Automatic purchase order

Subsequent settlement
Subseq. sett. index
"|B.vol.comp./ag.nec.
Doc. index active
Returns vendor
Srv.-Based Inv. Ver.

Default data material
Purchasing group
Planned deliv. time
Confirmation Control
Unit of measure grp
Rounding Profile

1000
Standard procedure vendor
No Control

Mrs Slutz
49754874968

ABC indicator

ModeOfTrnsprt-Border

Office of entry

Sort criterion

PROACT control prof.
Revaluation allowed

By VSR sequence number

Grant discount in kind
" |Relevant for price determ. (del.hierarchy)
Relevant for agency business

Shipping Conditions 01

2

Day(s)

Figure 3.3.1.2-2. SAP, Vendor purchasing data.

And when finishes, she sends a copy to Nestlé AG in order to make sure
that all the information is correct.
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Furthermore, she now begins to create a link between the vendor and the
material through the transaction MEO1 - Adding valid source of supply.

Maintain Source List: Initial Screen

Material DELIA1401
Plant 1200

Source List Records

Valid from  Valid to Vendor POrg PPI OUn Agmt

12.05.2014 12.05.2015 14001 1000

Figure 3.3.1.2-3. SAP, Source list.

Where she also sets Nestl¢ as the predefined vendor for Kit-Kat.

Item |Fix
v

Two days later, Mrs Slutz calls back and a talk about the prices begins.
She says that the standard price for 1000 units is 0,40€/unit. Our Purchas-
ing Manager negotiates a price for bigger quantities, and they agree that

for 5000 units the price will be 0,32€/unit.
Thus, our company makes the first order of 5000.

The Purchasing Manager creates during the conversation a Purchasing In-
formation Record through the transaction ME11. He fills all the fields that

have been agreed.

Create Info Record: Purch. Organization Data 1

General Data  Conditions ~ Texts

Info Record

Vendor 14001 Nestlé Deutschland AG
Create Info Record: In vateril DELIA1401 Kik Kat Chocolate Bar - Mik chocolate
Material Group 015 Food
Purchasing Org. 1000 Plant 1200||Standard
Control
Pl. Deliv. Time 2 |Days Tol. Underdl. $ No MText
Vendor . _ | Purch. Group 007 Tol. Overdl. $ " |Ackn. Rad
Material DELIA1401 Standard Qty 5000 UN | [v|Unlimited Conf. Ctrl
Purchasing Org. 1000 Minimum Qty 1000 UN GR-Bsd IV Tax Code
Plant 1200 Rem. Shelf Life &0 D " INo ERS
Info Record Shippg Instr.
Procedure
Info category Max. Quantity UN | Rndg Prof. UoM Group
© Standard Conditions
- Subcontracting Net Price 0,32EmR |/[1 N | vald to
DPipeline Effective Price 0,00(EUR /|1 UN | [ |No Cash Disc.
) Consignment Qty Conv. 1 N (<> (1 UN Cond. Grp
Pr. Date Cat. No Control
s Incoterms

Figure 3.3.1.2-4. SAP, Purchasing Info Record.
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He also creates the related Purchase Order through the transaction
ME2IN:

Create Purchase Order

Document Overview On [0 & Hold && | ¢Rprint Preview  Messages & Personal Setting

Standard PO v Vendor 14001 Nestlé Deutschiand AG Doc. date  [16.05.2014
EJ Delvery/Invoice | Conditions | Texts |~ Address | Communication | Partners .~ Additional Data  Org. Data |~ Status

Purchasing Org. 1000/ IDES Deutschland
Purch. Group 007  Lux,lL.
Company Code 1000 IDES AG

®s|&s./itm | Material Short Text PO Quantity 0... C Deliv. Date  Net Price Curr... Per 0... Matl Group  Pint s
|7|1f.\ DELIA1401 Kik Kat Chocolate Bar - M.. 5.000UN D 19.05.2014 0,32E0R 1 UN Food Dresden
L] EUR
0 e
L] EUR
[] EUR
[] EUR -
U EUR -
“«» “«»
E BEL mes U= EFys @ [ efoutt Vabves ] [_addiPannng |
[ rem [ 10 ] DELIA1401 , KK Kat Chocolate Bar - Mik .v|  [a+]
Material Data | Quantities/Weights | Delivery Schedule . Delivery " Invoice ./ Conditions |~ Account Assignment " Texts - Delivery Address ME
Qty 5.000/UN Net 1.600,00 |[EUR
Pricing Elements
N.. CnTy Name Amount Crcy |per |U... Condition value Curr. | Status Num... OUn CCon... Un | Condition value @
@ PBOO Gross Price 0,32 EUR 1UN 1.600,00 EUR 1UN 1UN 0,00
Net incl. disc. 0,32 EUR 1UN 1.600,00 EUR 1UN 1UN 0,00
Net indl. tax 0,32 EUR 1UN 1.600,00 EUR 1UN 1UN 0,00
@ SKTO Cash Discount 0,000 % 0,00 EUR 0 0 0,00
Actual Price 0,32 EUR 1UN 1.600,00 EUR 1UN 1UN 0,00
“«» «»

Figure 3.3.1.2-5. SAP, Purchasing Info Record.

Three days later, the 19/05/2014, the material arrives to Dresden plant.
The quantity of the products is the correct one.

At this point, the worker in charge of the arriving goods checks the pur-
chased products. He confirms that the quantity is the one that appears in
the Delivery note and in the Purchase Order. That is the case, so he starts a
transaction MIGO to manage the Goods Receipt. He sets the final ware-
house to be the #2.

After filling the required fields about the receiver of the goods, etc, he
posts the Goods Receipt.

=  Suggestion: It is important to include in this transaction as much in-
formation as possible. The reason is that a missing field in this area can af-
fect: the customer (the quantity and quality inspection checking), the
warehouse management (through the unloading point) and the accounting
area (through the quantity of products in order to check the invoice).

AQ
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E] Purchase Order Data VPartner YAccountAs‘gnment ]

Movement Type 101 D @ GR goods receipt Stock type Unrestricted use ¥
Plant |resden [1200] (]
Storage Location Fertigwarenlager 0002
Goods recipient DELIA14
Unloading Point [Warehouse #2 |
Text [
[v|Item OK

Figure 3.3.1.2-6. SAP, Goods Receipt.

Some days later an invoice arrives to our company with the quantity to
pay: 1856 € including taxes.

An employee of the Accounting department takes it and starts and Invoice
verification through the transaction MIRO. She includes the taxes and
checks that the quantity provided by the system is the same that appears in
the real invoice. That is the case, because the balance is 0. Therefore, she
saves the document.

Enter Incoming Invoice: Company Code 1000

Show PO structure  Show worklist | B | Hold [%% Simulate Messages [l Help

Transaction [Invoice ~| ©O@ Balance 0,00 |EUR
(BaEdaaEll Payment | Detais Contacts |/Note | Vendor 0000014001
B Company
Invoice date 16.05.2014 Reference Nestlé Deutschland AG
Posting Date 16.05.2014
Amount 1.856,00 @ [v]Calculate tax
Tax amount |256, 00 | [VN(16% domestic inpu.. ~|
Text \ | =
Paymt terms Due immediately [ @ o)
Baseline Date 16.05.2014
Company Code 1000 IDES AG Frankfurt

ﬁ G/L account Y Material

[Purchase Order/Scheduling Agreement v| (4500020940 [Goods/service items -
Layout [ All information v}
Ttem |Amount |Quantity 0...[[ |purchase ... [tem PO Text |Tax Cod| |

1 1.600,00 5.000UN 4500020940 10 Kik Kat Chocolate Bar - Mik chocolate VN (163~

Figure 3.3.1.2-7. SAP, Invoice verification.

At this point, the whole purchasing process has concluded and the first ar-
rival of Kit-Kat (5000 units) is in our plant.
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Some days later, the Purchasing department receives a call from the Sales
department in order to make a Purchase Requisition. The reason is that
they have been selling so much that the 5000 units are almost over. There-
fore, they ask for another 5000 Kit-Kats.

Thus, the Purchasing department employee starts a Purchase Requisition,
a transaction MESIN:

@ Purch.requis. Stand. + Source Determination @
&_Tes]

A... 5000 units of Kit-Kat Milk Chocolate Bars for a Sales Order.
* [2 Header note v

< » |Continuous-tex.. v @

B () @) (&0 L) (B ) (S]] 6] @] ot vaes | E]

E) st Item A |1 | Materil Short Text Quantity Unit C Deliv. Date | Matl Group | Plant Stor. Loc. | PGr
10 DELIA1401  Kik Kat Chocolate Bar - Mik  5.000 UN D 26.05.2014 Food Dresden Fertigwarer 007
& rtem [ 10 ] DELIAL401 , Kk Kat Chocolate Bar - ik .v| (4] v]
Valuation  © Account Assignment |~ Source of Supply ” Status ./’ Contact Person | Texts | Delivery Address hE]
Created by Delia Rodriguez Changed on 21.05.2014
Crea. Ind. Realtime (manua v
Requisitioner Sales Depart Tracking Number /14002
Purch. Group 007| Lux,L. Telephone  0351/1200

MRP Controller

Figure 3.3.1.2-8. SAP, Purchase Requisition.

=  Suggestion: In the case of Purchase Requisitions, the department
should have a well established maintenance plan in order to have good
records of who requires the products, why, etc. In that way, proper infor-
mation about the procurement can be collected that can very useful in
planning and optimizing the process.

In our Purchasing department we have implanted a standardized method to
process the Requisitions and different fields need to be always filled, such
as: Header (with basic information), Requisitioner and Tracking Number.

The employee fills them and saves the Purchase Requisition.

1
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At this point he uses the transaction MDO04 to check the stock and to trig-
ger the Purchase Order:

Purch.Req. |0010020204| 000010 Planned dates 27.05.2014|[V]Firmed
Quantity ]5.000 IIUN |De|ivery Date 26.05.2014 Doc. Type NB

Release Date 22.05.2014 GR ProcTme |1
Vendor

(/6] 2]l > Purchase order | (&[]

il [fv] Standard PO M | vendor |14001 Nestié Deutschland AG | Doc.
Document Delivery/Invoice | Conditions | Texts | Address |/ Communication | Partners |+ Additio

iverview _l;l
Al > Purchasing Org. 1000 IDES Deutschland

\ | o L Purch. Group 007|  Lux,L.

Vendor/SupplySrc/Categoryl... | Company Code 1000 IDES AG

|~ [ /not Assigned / IDES [

~ & Open Requisitions
- B 10020204

B/s./itm |A |1 |Materal Short Text |Po Quantity 0.../c|Delwv. Date
10 DELIA1401 Kik Kat Chocolate Bar - M... 5.000UN D 26.05.2014

Figure 3.3.1.2-9. SAP, Trigger Purchase Order.

The way and the suggestions related to the Purchase Order were exposed
before.

Two days later, the 26/05/2014, the material arrives to Dresden plant. The
quantity of the products is not the correct one, there are 10 units missing.
However, the quantity in the delivery note is 5000.

The warehouse worker checks the items that have just arrived and he real-
izes that there are 10 Kit-Kats missing but in the delivery note it is the
supposed quantity so apparently there has been a problem.

Then, he starts a transaction MIGO where he points out the difference be-
tween the quantities.

3] Material ﬁ Where | Purchase Order Data | Partner | Account Assignment |

Qty in Unit of Entry [4.990 [
Qty in SKU [4.990 |[ow ]

Qty in Delivery Note 5.000,000 [ ]

Quantity Ordered [s.000 |/t |

[¥]Item OK

Figure 3.3.1.2-10. SAP, Goods Receipt — Quantity.
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=  Suggestion: As I already said before, it is very important to include
in this transaction as much information as possible. Especially in the cases
like this one where there can be a potential error or discrepancy between
our company and the supplier.

In these situations, the employee should fill the same fields than before,
but focusing on other that link the transaction with the supplier such as the
Delivery Note (NESTLE02038).

Delivery Note NESTLE02038 Vendor Nestlé Deutschlia
Bill of Lading HeaderText
GR/GI Slip No.

Figure 3.3.1.2-11. SAP, Goods Receipt — Delivery Note.

Some days later, the invoice from Nestlé AG arrives and, as expected, the
amount is 1600€ (without taxes), which corresponds to 5000 units instead
of 4990 units.

Therefore, the Accounting department from our company calls the Sales
department of Nestlé AG. They explain what happened and they give the
information about the corresponding Delivery Note.

Since they have all the process controlled by an ERP as well, soon later
they call back and they state that they have checked the documents related
to the Delivery Note NESTLE02038 and, indeed, the warehousing de-
partment made a mistake and loaded only 4990 units of Kit-Kats.

One hour later, a new invoice arrives from Nestlé AG with an amount of
1596,8€ (without taxes) and 1852,3€ (with taxes).

At this point, the Accounting department starts a transaction MIRO and
check that the calculated amount coincides with the one in the invoice.
That is the case, so they save the document and the process is finished.

OC@ Balance 0,01 |EUR

Vendor 0000014001
! Company
Nestlé Deutschland AG
Lyon Strasse 23
60528 Berlin
7 04943543656-012 [ 57664567868

Figure 3.3.1.2-12. SAP, Invoice verification.

o]



Master Data Management as a tool to improve business profitability
|

3.3.1.3.

Sales and Distribution

The Sales Department of our company receives a call from Ms. Bauer, the
Head of Purchasing of EcoMarket. EcoMarket is a German supermarket
chain that is currently growing and expanding over the whole country. She
would like to know if our plant in Dresden could supply Kit-Kats in its
main store in Hannover. Our company exposes that we are in the position
to send products to Hannover.

Therefore, Mr Bauer gives the general information about EcoMarket, its
contact as well as her assistant’s one. She says that she will contact soon
in order to talk more precisely about the contract.

At this point, it seems logical to create a customer record where add all the
information. Thus, the person who just got the call from the Sales Depart-
ment should begin a transaction XDO01 and introduce the given data:

Customer Create: Initial Screen

B

[© Customer Create: Inftial Screen antml Data \/szment Transactions VMarket’ng VUnload'ng Points VExport

| [®] [B preview | (58] @&

Internat. versons |

Account group [ Sold-to party

Customer [14001 | Name
Title | cCompany v
Company code 1000 Name [EcoMarket Supermarket Chain AG |

[ \

B

| Sales area
Sales Organization [1000] Search Terms
Distribution Channel [12] Search term 1/2 [pELIATE |
Division [00]
Street Address
[ All sales areas... ] [ Customer's: | Street/House number  |Goethestrasse 32 |
Postal Code/City [30169 |'Hannover
T Country, [oE| Gemmany Region |
Time zone [cer ]

Transportation zone D000030000,  Region Hannover

PO Box Address

Address }/Control Data VPayment Transad | Data line [ |
Telebox [ |

| Contact Person
Form of... \Name ‘F'fst name
Ms. Bauer Anna 7684935869-0056 0002 Purchasing
Ms. Huttmacher Laurence 76839305867 0002 Purchasing

Figure 3.3.1.3-1. SAP, Creation of Customer Records.

It is important to firstly, be sure that the information introduced is totally
accurate. An error in a Customer Master Records could incur in many oth-
ers, as it is data used all throughout the system and in multiple transac-
tions.

PO Box |

Postal code |

Communication

Language English v [ other communication...
Telephone 0564559809 Extension [ | =
Fax Extenson | | B
E-Mail [purchasing@ecomarket.de ‘i
StandardComm.Mtd Telephone v

02 Head of purchasing
07 Personal assistant
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=  Suggestion: Companies should have a totally standardized procedure
so the employees know exactly what information is relevant and how to
fill the fields in the same way. Moreover, another good practice is to have
at least two persons introducing and maintaining the information so they
give feedback and revise each other or send the information to the custom-
er before doing any further transaction to make sure that everything is cor-
rect. To finish with, another method could be to have a data responsible
(see section 2.4.1) that checks and maintains Master Data.

One week later, the Sales Department receives another call from Mrs
Huttmacher. She wants to discuss further about the conditions of the
agreement. She would like to know how much it would to get an order of
400 Kit-Kat in two weeks (the 06/06/2014), and she would need a Quota-
tion in maximum one week. She adds some further information about the
unloading point, such as the different warehouses that they have, because
she would need the delivery concretely in the Food Warehouse.

While the conversation is taking place, the Sales employee opens an In-
quiry Transaction VA1l to write down the requirements that Mrs.
Huttmacher is asking for. When he tries to put “400” the system notifies
that the minimum order quantity is 500, so he asks her if it is fine to rise
the number until 500 and she agrees.

o ﬁf Item overview Item detail Ordering party Procurement Shipping Rez
Req. deliv.date D |06.06.2014 Deliver.Plant 1200| Dresden
Valid from 23.05.2014 Valid to 06.06.2014
—|Complete div. Total Weight 22.500//G6
Pricing date 23.05.2014
Total amount 591,60 |Doc. Currency EUR |/| 1,00000 [g]
Payment terms ZR02| 2nd installment RO.. Incoterms
Order reason v

Sales area 1000 /12 /00 Germany Frankfurt, Sold for resale, Cross-division

All items
Order Quantity 'Un Customer Material [

S00UN

Description S
Kik Kat Chocolate Bar -..

Material
10DELIA1401

Item

Figure 3.3.1.3-2. SAP, Inquiry.

After the call, the employee finishes the Inquiry. He also adds the new in-
formation about the different unloading points through the transaction
XDO02, change customer data.

Address | Control Data /” Payment Transactions | Marketing * Unloading Points | Export Data | Contact Person

Unloading points

Unloading Point
#1 ramp, Main Warehouse
#3 ramp, Food Warehouse
Street Entrance

Def...

Cale...

01
01
01

Customer calendar

Factory calendar Germany standard
Factory calendar Germany standard
Factory calendar Germany standard

Figure 3.3.1.3-3. SAP, Unloading points.

AN

Goods receiving hrs

Also on Saturday mornings
Also on Saturday mornings
Weekdays only
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=  Suggestion: The tab “Unloading points” should always have infor-
mation about the different options regarding the warehouses or entrances
of the customer. The reason is not only that it is useful to know the differ-
ent places where the delivery should be unloaded, but also that it adds in-
formation about the calendar and the receiving hours, which can be im-
portant.

=  Suggestion: From the moment that a customer has established dif-
ferent unloading points, use them even before the final Sales Order. In that
way potential misunderstanding about the delivery will be prevented from
the beginning.

At this point, the employee communicates the information to the Sales
Head Manager in order to agree the conditions. The Manager is a little un-
sure about the price because Hannover is out of the region that the Dres-
den plant usually supplies. They finally decide to use the normal price and
charge the shipping costs. Furthermore they add 0,12€/unit in calculated
costs derived from the preparations of the shipment. They are relatively
high because the quantity to deliver is low.

Then, the employee creates a Quotation through the transaction VA21 and
he references the previous Requisition. He creates it with the reference 30
days due net, Invoicing dates per month, and shipping costs and calculated
costs included. He prints it in a PDF format and sends it to EcoMarket
purchase department.

=  Suggestion: If there is a previous Requisition, it is very recommend-
able to use the reference number to create the Quotation. This is not only
for copying the already filled fields and therefore save time, but also to
“finish” the flow of documents.

 Sales | Itemoverview | Itemdetal  Ordering party - Procurement | Shipping " Re

Req. deliv.date D| |06.06.2014 Deliver.Plant
Valid from 23.05.2014 Valid to 06.06.2014
Complete dkv. Total Weight 22.500/G
Pricing date 23.05.2014 _ »Eun t assignment - Schedu
Total amount 591,60 |Doc. Currency EUR |/| 1,00000 \Q‘ | 0 |
Payment terms ZR02| 2nd instaliment R0.. Incoterms DDE |Hannover m EUR
Order reason Preliminary verbal agreement on order v ﬁ
Sales area 1000 / |12| / |00] Germany Frankfurt, Sold for resale, Cross-division |L_ Sales A Sales B ,,mm, Biling Docum
All items - I Ship-to party 14001 EcoMarket Supe
Item  Material Order Quantity Un  Description S Customer Material 0 v ues,‘ a
10DELIA1401 S00UN Kk Kat Chocolate Bar -.. [ ~~| Shipping
— _’H T N il i | — ol sl Unloading Point #3 ramp, Food Warehouse
Discount Amount 0,00 EUR 1UN 9 Department
Rebate Basis 1,02 EUR 1UN 510 ppnt 1200| Dresden
Net Value for Item 1,02 EUR 1UN 510/ shipping Point 1200  Shipping Point Dresde..
1,02 EUR 1UN 510 Route R00145  Dresden - Hannover
Net Value 2 1,02 EUR 1UN 510 Mat.freight grp SLO1 Food
Net Value 3 1,02 EUR 1UN 510/ MnsOfTms type
@ AZWR Down Pay./Settlement 0,00 EUR 0 MeansTransp.
@ MWST Output Tax 16,000 % g1 [_|POD-relevant
Total 1,18 EUR 1UN 591
@ SKTO Cash Discount 0,000 % | RS R
@ VERS Cost 0,56 EUR 1UN 280| Net weight 21.500]6
@ EK02 Calculated costs 0,12 EUR 1UN 60| .Gross weight 22.500
@ EK03 Calculated ship.cost 5,00 ELR | S500UN 5 e
Profit Margin 0,90 EUR 1UN 450,00 [EUR lr

Figure 3.3.1.3-4. SAP, Quotation.

TA
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|
The company receives an answer two days later: the quotation has been
rejected, and the reason it is that they consider that the price is too high.
The employee calls Mrs Bauer and, after some discussion, they make a
deal — 5% discount with an order of 1000 instead of 500. She also adds
that they need the cargo at 08:30.

=  Suggestion: As I have just said, it is important to have a correct flow
of documents within the SAP ERP. Hence, if a quotation has been reject-
ed, before creating a new one, the previous one should be changed in order
to make clear that the quotation has been cancelled and the reasons in-
volved.

Therefore, the employee changes the quotation with the transaction VA22:

Sales Kltem overview k/ltem detail YOrder‘ng party KProcurement Ysh'pp'ng

Order reason | Preliminary verbal agreement on order v

‘ All items
Item lMateriaI Reason for rejection Net value Description
10DELIA1401 Too expensive v 510,00 Kik Kat Chocolate Bar - Milk chocolate

Figure 3.3.1.3-5. SAP, Rejection.

Now, he creates a new Quotation where he uses the new conditions. Af-
terwards he sends it to EcoMarket Purchasing department again and they
agree with it.

&movemew | Item detail ~ Ordering party  Procurement |/ Shipping

Req. deliv.date  [D| [06.06.2014 Deliver.Plant 1200| Dresden
Valid from 23.05.2014 Valid to 06.06.2014
["Complete dlv. Total Weight 45.000|G

Pricing date 23.05.2014

Total amount 1.124,04 | Doc. Currency EUR |/| 1,00000
Payment terms ZR02| 2nd installment RO.. Incoterms DDP| HAnnover
v
|

Order reason [Price discrepancy: price was too high
Sales area 1000| / E\ /[0a] Germany Frankfurt, Sold for resale, Cross-division

Account assignment

‘ All items I 969,00 |EUR |
Item |Materal |Order Quantity |Un |Description s |customer Mate: = 19504
10DELIA1401 1.000UN  Kik Kat Chocolate Bar -.. [}

(crey |per ... Condition value cur.

@ PROO Price 1,02 EUR 1UN 1.020,00 EUR

I Gross Value 1,02 EUR 1UN 1.020,00 EUR
|| BRRO0 % Discount from Net 5,000-% 51,00-EUR
Discount Amount 0,05-EUR 1UN 51,00-EUR

I Rebate Basis 0,97 EUR 1UN 969,00 EUR
I Net Value for Item 0,97 EUR 1UN 969,00 EUR
I 0,97 EUR 1UN 969,00 EUR
I Net Value 2 0,97 EUR 1UN 969,00 EUR
I Net Value 3 0,97 EUR 1UN 969,00 EUR
| | @22zW® pown Pay./Settlement 0,00 EUR 0,00 EUR
| | @MAST Output Tax 16,000 155,04 EUR
Total 1,12 EUR 1UN 1.124,04 EUR

@ SKTO Cash Discount 0,000 % 0,00 EUR

| | @vers cost 0,56 EUR 1UN 560,00 EUR
| | ®Ex02 Calcubted costs 0,12 EUR 1UN 120,00 EUR
| | ®@Ex03 Calcubted ship.cost 5,00 EUR S00UN 10,00 EUR
B Profit Margin 0,85 EUR 849,00 EUR

Figure 3.3.1.3-6. SAP, Second Quotation.
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=  Suggestion: Even if it is not a compulsory field, it is interesting to
always give reasons to every action. As I exposed before, the rejections
should state their cause, and the same applies for the Quotations. So, as it
can be seen, there is always an order reason: for the first is “Preliminary
verbal agreement on order” and for the second “Price Discrepancy: price
was too high”. This information can be very useful in future.

As the Quotation has been already accepted, he transforms it into an order
through the transaction VAO1. The employee then updates the arrival time.
He should put 8:30 but by error he writes 8:00.

The system then shows the following notification:

N\ Goods accepted from 08:30 to 12:00 and from 13:00 to 17:00

Figure 3.3.1.3-7. SAP, Notification unloading hours.

This message appears because the unloading hours for the Food Ware-
house were stipulated before. Therefore, he corrects the hour and fills the
rest of the hours to ensure that the product is ready at the adequate time.

=  Suggestion: A good practice is to concrete all the hours so the
schedule is already arranged and consequently there will not be problems
regarding the shipping (at least not because it was not planed correctly).
The employee should be aware of the meaning of:

* Transportation Pln. Date: The date by which the transportation
should be arranged so that the delivery can arrive on time.

* Material Avail. Date: The date by which sufficient quantities of the
item must be available for picking to begin.

* Loading Date: The date by which picking and packing must be
completed so that the goods are ready for loading and for the de-
livery to reach the customer on time.

* Goods Issue Date: The date on which the goods must physically
leave the shipping point to reach the customer on time.

Sales ./ Shipping | Procurement
Confirmed quantity 1.000|UN 1IN <=> 1||oN
Delivery date Dl 106.06.2014 Arrival time 08:30
Goods issue date 05.06.2014  GI Time 08:0
Loading date 04.06.2014 Loading Time 12:00
Material avail.date 03.06.2014 Matl Staging Tme  |10:0..
Transportation Plan. Date 03.06.2014  Tr. Plan. Time 09:00
Shipping point 1200 Shipping Point Dresden
Route R00145 Dresden - Hannover

Route schedule
Delivery block v

Figure 3.3.1.3-8. SAP, Shipping.
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At this point the Delivery begins. The first setp is simply to “open” the
delivery. Hence, the employee starts a transaction VLOIN and saves the
delivery.

Some days later, the order to pick and load the products it is made through
the transaction VL02, Change Outbound Delivery. The employee fills the
Pick Quantity with 1000 units and saves the document:

Ship-to party 14001 EcoMarket Supermarket Chain AG / Goethestrasse 32 / 30169 Hannove
Delivery 280023028 Document Date 23.05.2014
Pland Gds Mvmnt Date 05.06.2014| Total Weight 45.000 G
Act. Gds Mvmnt Date Number of packages
All Ttems
Item  Material Pint SLoc Delivery quantity SU Pick Quantity SU Batch
10DELIA1401 1200 0002 1.000 UN 1000 UN

Figure 3.3.1.3-9. SAP, Delivery picking.

=>  Suggestion: In the transaction VL02 there is an option to check the
documents flow. It is a very useful tool to get to know which is the current
step in the process. It also permits to check the documents numbers’ chain.

Document On Status
~ [3) Quotation 0020002136 23.05.2014 Completed
~ [3) standard Order 0000022261 |23.05.2014 Completed
+ [2) =p Delivery 0080023028 |23.05.2014 Open

Figure 3.3.1.3-10. SAP, Documents Flow 1

To finish the delivery, the goods have to be posted so they can leave the
plant. The way this is done is through the same transaction VL0O2 but in
this case the action is “post goods issue”. As it is shown below, the docu-
ments flow automatically is updated:

Document On Status
M E] Quotation 0020002136 23.05.2014 Completed
¥ [2) standard Order 0000022261 23.05.2014 Completed
>3 = Delivery 0080023028 23.05.2014 Being processed
| Picking request 20140523 23.05.2014 Completed

N E N goods issue:delvy 4900042074 |23.05.2014 complete

Figure 3.3.1.3-11. SAP, Documents Flow 2

70
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The last action is to send the Invoice to EcoMarket. Therefore, some days
later an Accounting employee starts the transaction VF01, Invoicing. He
checks that everything is correct and prints it through the transaction VF03
in order to send it to EcoMarket:

IDES Holding AG, Postfach 16 05 29, Invoice
D-60070 Frankfurt/M

Number/Date

Company 90042428 / 23.05.2014

EcoMarket Supermarket Chain AG Reference  no./Date

Goethestrasse 32

30169 Hannover Deiivery note no./Date
80023028 / 23.05.2014
Order number/Date

22261 / 23.05.2014

Customer  number

14001
Your tax number
DE140000001
Our tax number
DE123456789
Requirements Currency EUR
Terms of payment Up to 22.06.2014 without deduction
Terms of delivery DDP HAnnover
Weights (Gross/Net) - Volumes - Selection
Gross weight 45.000 G Net weight 43.000 G
Volume 24.000,000 ML
Item Material Description
Qty Price Price unit Value
000010 DELIA1401 Kik Kat Chocolate Bar - Milk chocolate
1.000 UN 1,02 EUR 1 UN 1.020,00
$ Discount from N 5,000- % 51, 00-
Net Value for Ite 0,97 EUR 1 UN 969,00

Nestlé Kit-Kat
Chocolate Bar

Figure 3.3.1.3-12. SAP, Invoice

=  Suggestion: If a price has been agreed between the company and a
customer, a good practice is to create a Price Condition through the trans-
action VK11 so in the next order the price is already set and there is no
need for looking for older orders or to negotiate again with the customer.

Create Price Condition (PROO) : Fast Entry
SGEE b o B BDBIE 2 &

lg] Sales Organization 1000 Germany Frankfurt
Distribution Channel 12 Sold for resale
Customer 14001 EcoMarket Supermarket Chain AG

Customer/material with release status
Material S Description P.. Amount Unit |per U... C..S..Valid From |Valid to
DELIA1401 Kik Kat Chocolate Bar - M.. 1,02 EUR 1UN C 23.05.2014 31.12.9999

Figure 3.3.1.3-13. SAP, Price Condition.

N
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3.3.2.1.

Inadequate management

In the section 3.3.2 Adequate Management I have showed how to correct-
ly carry out the basic processes in a Wholesale company whose main ac-
tivity in the case is purchasing Kit-Kats from Nestlé Deutschland and sell
them to a supermarket chain called EcoMarket.

The objective of this section is to perform a poor data maintenance in or-
der to prove how it affects to the overall profitability of the company,
which has been the aim of this Thesis from the beginning.

Thus, the case will be exactly the same but the procedures will have some
errors that will drive to higher costs, customer dissatisfaction, low effi-
ciency, etc.

The main cause of the errors will be “Data entry by employees” since it is
the most common reason in real companies, as it was exposed in the sec-
tion Sources of poor Data Quality (2.3.4).

As it has already been exposed, there will be arrows to remark the errors
and the profitability losses due to poor Master Data Management.

Note: Many of the processes will be briefly described, since the complete
procedure was detailed in Adequate Management. Hence, in this section |
will focus mainly in the bad practices and errors.

Materials Management

The process is exactly the same as before: the first necessary step is to cre-
ate the new material in our SAP ERP system. Hence, our employee creates
a new Material Master record that is going to be a trading good since we
do not produce it nor we sell it to the final customer —we just trade with it.

The employee uses the transaction MMHI1 and begins to fill the required
fields.

Basic data:

=>  Error: Since the way the data is filled in the system is not standard-
ized, the employee just fills the very necessary fields and he does not ask
for further information. This could lead to inconsistencies or other prob-
lems as the process evolves.

In this case the important values that are missing are volume, weight, and
packaging. They could potentially affect the shipping and delivery.

Q1
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&#Basicdatal | &#Basic data 2 & Classification & Sales: sales org. 1 @

Materal  |DELIA1405 Kik Kat Chocolate Bar - Mik chocolate (5]
% 0]
General data
Base Unit of Measure N Unit Material Group 015
Old material number Ext. Matl Group
Division Lab/Office
Product allocation Prod.hierarchy
X-plant matl status Valid from
| Assign effect. vals GenltemCatGroup |NORM Standard item
Dimensions/EANs
Gross Weight Weight unit G
Net Weight
Volume Volume unit ML
Size/dimensions
EAN/UPC EAN Category

Packaging material data
Matl Grp Pack.Matls
Ref. mat. for pckg

Basic Data Texts

Languages Maintained 0 Eﬂ Basic Data Text Language: v

Figure 3.3.2.1-1. SAP, Basic Data.

Sales:

=  Error: As I explained in the section Adequate Management, it is very
useful to have at least two persons in the section of entering Customer
Master Data, since an error in these records has consequences all over the
process. Another option is the “Data responsible” or steward that was ex-
posed in the section Master Data Maintenance (2.4.3). This prevents minor
mistakes that could be made by the employees who enter data.

In this case, the employee makes a mistake and writes that the Tax Classi-
fication of the material is O - No tax.

=  Error: Another very common problem in companies is that the de-
partments are not well communicated and therefore people from one sec-
tion do not know concrete information about other. The personnel should
do an effort in order to get to know all the important fields of the Material
Master Data, even if they are from different areas. However, in this case
the employee does not call the Sales and Distribution department in order
to know the minimum order quantity and the minimum delivery quantity,
so he leaves them empty.
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& sales: sale & sales: sales org. 2| &sales: gen... || (][]
Materal  [DELTAL40S Kik Kat Chocolate Bar - Mik chocolate
Sales Org. 11000 Germany Frankfurt
Distr. Chl E Sold for resale @
| data
Base Unit of Measure  |UN Unit Division []
Sales unit ["]Sales unit not var.
Unit of Measure Grp
X-distr.chain status D Valid from I:]
DChain-spec. status m Valid from
Delivering Plant
Material Group 015 Food
s cscunt
Tax data
C... Country Ta... |Tax category |T|Tax classfication |
DE Germany MWST Output Tax 0 No tax
4« i 4
Entry 1 of 1
Quantity stipulations
Min.order gty N Min. dely gty N
Delivery unit ]
Rnding Profile D

Figure 3.3.2.1-2. SAP, Sales organization.

=  Error: Concerning the data about the Sales: general/plant, the same
problem can appear. The information required here is from different de-
partments and if the employee does not make the effort to collect it, the
missing values can lead to future problems.

The employee just fills what is mandatory and leaves blank some im-
portant fields regarding the shipping such as Setup time and Proc. time.

%@Sdes:salesorg.z ﬁ@meignmdeexpmt &) [

Materal  |DELIA1405 " Kk Kat Chocolate Bar - Mik chocolate ]
Planti Dresden
General data
Base Unit of Measure ’m Unit Replacement part ﬂ
Gross Weight | [e ] Qual.f.FreeGoodsDis. | |
Net Weight Material freight arp
Availability check m Daily requirements [)Appr.batch rec. req.

["1Batch management

Shipping data (times in days)
Trans. Grp /0001 On palettes LoadingGrp Forklift

Setup time Proc. time Base gty N

Figure 3.3.2.1-3. SAP, Sales plant.
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Purchasing:

=>  Error: In terms of entering data, there is one thing that is worse than
leaving blank an important field —to fill it with wrong information. As it
has been already said, in SAP ERP there are mandatory fields that need to
be filled in order to continue to the next tab. This can be a problem when
an employee does not know about the correct value, so he/she just put any
of them. This can create enormous problems if it is not corrected shortly
after.

The employee continues filling just the compulsory fields. He does not
know which is the Purchase value key that is used in our company, so he
just puts the number one (which is incorrect). Besides, he leaves empty a
very important field in terms of scheduling: GR Processing Time.

&Fsalestext / @*Purchasing | &FForeign trade import &?Purchase order t... ||| (][
Material DELIA1405 Kik Kat Chocolate Bar - Milk chocolate ||
Plant 1200 Dresden

& lg‘
General Data
Base Unit of Measure UN Unit Order Unit Var. OUn
Purchasing Group 007 Material Group 015
Plant-sp.mat| status Valid from
Tax ind. f. material Qual.f.FreeGoodsDis.
Material freight grp Autom. PO

OB Management

~|Batch management 0B ref. matrial

Purchasing values

Purchasing value key 11 Shipping Instr.

1st Rem./Exped. 10 days Underdel. Tolerance 0,0 percent
2nd Reminder/Exped. 20 days Overdeliv. Tolerance 0,0 percent
3rd Reminder/Exped. 30 days Min. Del. Qty in % 20,0 percent
StdValueDelivDateVar 20 days /

Other data / manufacturer data

GR Processing Time days Post to insp. stock Critical Part

Quota arr. usage Source list JIT Sched. Indicator
Mfr Part Profile

Mfr Part Number Manufact.

Figure 3.3.2.1-4. SAP, Purchasing.

MRP:

=  Error: Information related to Net requirements calculation is crucial
if an automatic system of Purchasing wants to be used. For example, when
the stock of a given product decreases below the Safety Stock value, an
automatic Purchase Requisition is carried out. Therefore, if these fields are
not filled, it is impossible to make the process efficient.

Furthermore, even if the company is not using an automatic system of
Purchasing, it is a way to link the Purchasing and the Sales department,
since through the Safety Stock the Purchasing employees get to know how
the demand how a concrete product is evolving, or in which range of
quantities the product is sold.
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The employee just fills the required fields (procurement type and planned
deliv. time) and leaves the rest empty.

Gwre1 S &IMRP2 L &MRP3 L &IMRP 4 | &Forecasting | &PPk... |) [41[*]
Material DELIA1405 Kik Kat Chocolate Bar - Mik chocolate |
Plant 1200 Dresden

Sy @
Procurement
Procurement type F Batch entry
Special procurement Prod. stor. location
Quota arr. usage Default supply area
Backflush Storage loc. for EP
JIT delivery sched. Stock det. grp
" |Bulk Material
Scheduling

Planned Deliv. Time 3 |days

GR Processing Time days Planning calendar
SchedMargin key
Net requirements calculation
Safety Stock Service level (%)
Min safety stock Coverage profile
Safety time ind. Safety time/act.cov. days

STime period profile

Figure 3.3.2.1-5. SAP, MRP.

Storing:

=»  Error: When creating Master Data records, there are some fields that
are not really important in different areas, but they are relevant because
they set certain characteristics that need to be taken into account. This is
the case of the General Data regarding the storing conditions. Incomplete
data in these fields can easily drive to defective products that create cus-
tomer dissatisfaction, rejections, poor quality brand perception, etc.

As they are not mandatory, the employee does not provide any information
about the storing, not even filling the fields regarding the temperature con-
ditions or the maximum storage period.

&Frorecasting /@®Plant data [ stor. 1 | ®°Plant data / stor. 2 @ Warehou...|| [<][
Material DELIA1405 Kik Kat Chocolate Bar - Mik chocolate |
Plant 1200 Dresden
Stor. Loc. 0002 Fertigwarenlager Sy @|

General data

Base Unit of Measure N Unit Unit of issue

Storage Bin Picking area

Temp. conditions Storage conditions

Container regmts Haz. material number

CC phys. inv. ind. CC fixed Number of GR slips

Label type Lab.form | Appr.batch rec. req.
OBManagmnt 0B Ref. Material

Batch management

Sheff life data

Max. storage period
Min. Rem. Sheff Life
Period Ind. for SLED
Storage percentage

Time unit
Total shelf life
Rounding rule SLED

Figure 3.3.2.1-6. SAP, Storing.

[°Z



Master Data Management as a tool to improve business profitability
Accounting:

=  Error: As I already explained in the “Adequate Management” part,
the standard value is very important since it takes part in the profit calcula-
tion. Thus, a wrong or not-updated value would drive to have an incorrect
figure of the overall profitability.

The Purchasing department along with the Accounting estimate that the
value of the Kit-Kat will be 0,56 according to the expected price from the
vendor plus the costs or managing the products with our company, storing
them, etc.

The employee therefore enters the information:

& Quality management _/ & Accounting1 -~ & Accounting 2 (@ Costing 1 (<[

Material DELIA1405 Kik Kat Chocolate Bar - Mik chocolate ]
Plant 1200 Dresden
«]D]
General data
Base Unit of Measure UN Unit Valuation Category
Currency EUR Current period 05 2014
Division Price determ.
Current valuation
Valuation Class 3100
VC: Sales order stk Proj. stk val. class
Price control S Price Unit 1
Moving price Standard price 0,56
Total Stock 0 Total Value 0,00
Future price Valid from

Figure 3.3.2.1-7. SAP, Accounting.

Note: In this “Inadequate Management” section I could use the case that
the employee does not know about the real price and he merely uses the
price of the supplier. Nevertheless, since the objective is the part is to
compare the results with the Adequate Management, I believe it is more
useful to have the same basis to calculate the profitability and that is the
reason why the standard price is the right one.
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3.3.2.2.

Purchasing

The Purchasing Department of our company calls the Sales Department of
Nestlé Deutschland AG in order to agree the conditions of the future
transactions between us. Mrs Slutz is the head office manager and she
says that at the moment she is in a meeting, but that she will send an e-
mail with all the general data of the transactions, such as the address and
contact.

They also estipulate that they have to be paid within the 15 days after the
purchasing and that in terms of transport, they pay the costs.

About the deliveries, they explain that the minimum order is 1000 and the
delivery time to Dresden is 2 days.

The steps are the same as the followed in the “Adequate Management”
section. To begin with, the purchasing assistant begins to create a vendor
record where she adds all the required information. Therefore, she uses the
XKOT1 and starts to fill it.

As it was exposed in section Sources of poor data quality (2.3.4), the most
common cause of problems in Master Data are derived from errors in en-
tering data. Consequently, if there is not a well-managed system that per-
mits to control and correct the data from the beginning, the mistakes can
spread throughout the whole system.

=>»  Error: In this case, the employee makes a misspelling error: The cor-
rect name of the street is “Lyon”, not “Lion”. Another error is to simply
put “Nestl¢” as the name of the company, since the concrete company is
the German branch, not the whole corporation.

=  Error: Furthermore, he does not include any contact, which presum-
ably will provoke a time loss in the future.

Name
Title Company v

Name Nestlé -
=

Search Terms

Search term 1/2 delia14

Street Address

Street/House number Lion Strasse

Postal Code/City 60528 Berlin

Country DE Region |§|

PO Box Address
PO Box
Postal code

G

Communication

Language English v Other communication...

Telephone Extension
Fax Extension
E-Mail

Data line

Telebox

[of[+] |

Figure 3.3.2.2-1. SAP, Vendor contact
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In the e-mail they estipulate that they need to be paid the net amount of
money within 15 days after the purchasing. She looks for the option in
payment terms and selects ZRO1.

She also looks for the option in Incoterms that ensures that the vendor
pays for the transport. She finds the option DDP (Delivered Duty Paid)
and she uses it.

=  Error: The employee is assuming the incoterms without having a
feedback from the supplier. She has used DDP but the correct option is
CPT, since the supplier has said that they would pay for the transport costs
(CPT), but they did not say anything about the risks or insurances (DDP).

After that, she saves the Vendor Master Record, but she does not send a
copy to Nestlé Deutschland in order to make sure that the data is correct.

=>  Error: The core problem is not to make a mistake, but rather not to
make sure that the information is right through a feedback or other meth-
od. After saving, it is very recommendable to send a copy to Nestlé in
order to check the general information.

Furthermore, she creates a link between the vendor and the material and
sets Nestl¢ as the predefined vendor for Kit-Kat.

Two days later, Mrs Slutz calls back and a talk about the prices begins.
She says that the standard price for 1000 units is 0,40€/unit. Our Purchas-
ing Manager negotiates a price for bigger quantities, and they agree that
for 5000 units the price will be 0,32€/unit.

Thus, our company makes the first order of 5000.

The Purchasing Manager creates the related Purchase Order through the
transaction ME21N:

Standard PO ~|[4500020944] vendor 14001 Nestlé Deutschiand AG Doc. date  [23.05.2014
‘E| Delivery/Invoice Conditions Texts Address Communication Partners Additional Data ./ Org. Data | Status

Purchasing Org. 1000/ IDES Deutschland
Purch. Group 007)  Lux,L.
Company Code 1000/ IDES AG

7‘10 DELIA1405 Kik Kat Chocolate Bar - M... 5.000UN D 26.05.2014 0,32EUR 1 UN Food

"ﬁ B /S.1tm |A I |Materil Short Text PO Quantity 0... C Deliv. Date  Net Price Curr... Per 0... Matl Gr
EUR

Figure 3.3.2.2-2. SAP, Purchasing Info Record.

=  Error: Note that the employee does not do an info record where he
puts the price agreed. What this provokes is that in next Purchase Order
the price has to be entered again, so it is a loss in efficiency.
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Three days later, the 26/05/2014, the material arrives to Dresden plant.
The quantity of the products is the correct one.

At this point, the worker in charge of the arriving goods checks the pur-
chased products. He confirms that the quantity is the one that appears in
the Delivery note and in the Purchase Order. That is the case, so he starts a
transaction MIGO to manage the Goods Receipt only with the mandatory
information.

=  Error: Even if is not compulsory, it is very recommendable to deter-
mine the information about who is going to receive the products. Problems
related to this matter can easily appear if for example the material arrives
to a different warehouse or the person that ask for the order is not even in-
formed that it has already arrived. Thus, it is a very bad practice not to
write the final warehouse or the goods recipient.

v v Plant 1200| (Bl [ GR goods re
™| General } vendor | @B
Document Date 26.05.2014 Delivery Note Vendor Nestlé Deutschland AG
Posting Date 26.05.2014 Bill of Lading HeaderText
8 Indwidual Slip v GR/GI Slip No. Status
Line St... Mat. Short Text OK Qty in UnE E... SLoc Batch
[ 1 J@oo]kik Kat Chocolate Bar - Mik chocolate V] 5.000 UN Fertigwarenlager

i‘ Material Quantity /“Where | Purchase Order Data Partner Account Assignment

Movement Type 101 + GR goods receipt Stock type Unrestricted use ¥

Plant Dresden 1200| (g
Storage Location Fertigwarenlager 0002

Goods recipient
Unloading Point

Text

Figure 3.3.2.2-3. SAP, Goods Receipt.

=  Error: Another problem can occur due to the simple fact of not spec-
ifying the Delivery Note of the supplier. The reason is that, if there is any
problem with the products, it is necessary it have a reference of the docu-
ment so the supplier can adequately check it.

The following day, a worker of the warehouse realizes that, due to the
transportation, 200 of the chocolate bars are partially deformed.

He notifies it to the Purchasing department and they immediately decide to
solve the problem. They check the conditions of the transport and they see
that, theoretically, the incoterm is a type DDP (Delivered Duty Paid), so
Nestlé should pay for the risks and the insurance of the transport as well.
Hence, they decide to call the Sales department.

0
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=>  Profitability loss: At that moment, they look in the Vendor Master
Record in order to take the telephone number but is not there. There is ac-
tually no contact information. Then, they begin to search for the person
who got the call from Mrs Slutz, but she is not there so they finally decide
to check the numbers in the registered calls from the company phone. All
those employees wasting time in searching a Vendor number just because
the contact information was not entered when the Vendor was created is a
great profitability loss.

=  Profitability loss: In addition, before calling her they want to check
the Goods Receipt in order to refer to the concrete Delivery Note number.
They check the Good Receipt in the system, but the Delivery Note is not
marked, so one of the employees has to call to the warehouse and ask di-
rectly. In the warehouse they begin to look for the paper and, after an
hour, they find it and they call back to the Purchase department. This is al-
so a profitability loss, since both resources and time are banally wasted.

They finally find the number, so they call Mrs Slutz and ask her for 200
more units, since they arrived in a bad condition. She says that, according
to the contract, the incoterm is a CPT so they just pay for the transport,
nothing else.

=  Profitability loss: The fact that our company did not check supplier
information has leaded to have a disagreement with Nestlé related to the
Incoterms. This constitutes a double profitability loss: One the one hand,
the dissatisfaction with the supplier will probably have its future conse-
quences. One the other hand, our company has not contracted any insur-
ance and therefore now they have 200 useless Kit-Kats that are a direct
loss.

A day later, an invoice arrives to our company with the quantity to pay:
1856 € including taxes.

An employee of the Accounting department takes it and starts and Invoice
verification through the transaction MIRO. She includes the taxes and
checks that the amounts coincide. That is the case, because the balance is
0. She saves the document and prints it. The process is finished.

Transaction ~ 5105609237 |2014
(=

_ / Basicdata . Payment - Detals | Tax - Contacts - Note Vendor 0000014001
Company
Invoice date 28.05.2014 Reference Nestlé Deutschland AG
Posting Date 28.05.2014 Lyon Strasse 23
Amount 1.856,00 EUR v 60528 Berlin
Tax amount 256,00 Y 3| 04943543656-012 @‘ 57664567868
Text @
Paymt terms 15 Days net
Baseline Date 28.05.2014
Company Code 1000 IDES AG Frankfurt

PO reference |

Layout All information

Item Amount Quantity 0... P Purchase ... Item PO Text
1 1.600,00 5.000UN 4500020944 10 Kik Kat Chocolate Bar - Mik chocolate

Figure 3.3.2.2-4. SAP, Invoice verification.
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Some days later, the Purchasing department receives a call from the Sales
department in order to make a Purchase Requisition. The reason is that
they have been selling so much that the 5000 units are almost over. There-
fore, they ask for another 5000 Kit-Kats.

Thus, the Purchasing department employee starts a Purchase Requisition,
a transaction MESIN:

@ Purch.requis. Stand. ¥ |Source Determination

@_/ Texts |

+ [2) Header note

< » |Continuous-tex.. ¥

& [ ([@EL EFEEFL [ELE L [B]E @ JE0 @) @[5

& Default Values
St Item A I  Material Short Text Quantity Unit C Deliv. Date  Matl Group | Plant Stor. |
10 DELIA1405  Kik Kat Chocolate Bar - Mik  5.000 UN D 26.05.2014 Food Dresden |
— PR |
() item [ 10 1 DELIA1405 , Kk Kat Chocolate Bar - Mik .v|  [a]v]
Valuation | Account Assignment | Source of Supply | Status /Contact Person | Texts | Delvery ...| [+][*/[E]
Created by Delia Rodriguez Changed on 23.05.2014
Crea. Ind. Realtime (manua v
Requisitioner Tracking Number
Purch. Group 007| Lux,L. Telephone  0351/1200

MRP Controller

Figure 3.3.2.2-5. SAP, Purchase Requisition.

=  Error: The employee is not setting any detail about the requisition. A
company the department should have a well-established maintenance plan
in order to have good records of who requires the products, why, etc. This
permits to have accurate information in order to optimize the process.

In this case, the employee does not enter the Requisitioner, the Tracking
number or the Header with the general information. Then he continues
with the process and therefore he uses the transaction MDO04 to check the
stock and to trigger the Purchase Order:

[fm] standard PO v Vendor Doc. date  [23.05.2014] @]
IEJ Delivery/Invoice  Texts |~ Address -~ Communication | Partners |~ Additional Data /" Org. Data | Status

Purchasing Org.
Purch. Group 007  Lux,L.
Company Code 1000| IDES AG

[ rtem [ 10 1 DELIA1405 , Kk Kat Chocolate Bar - Mik .| [4]w]
Material Data ~ Quantities/Weights - Delivery Schedule " Delivery - Invoice W k Account Assignment

Qty 5.000| T Net 0,00

Pricing Elements

N.. CnTy Name Amount Crcy |per  |U... Condition value Curr.  Status Num... OUn
Net incl. disc. 0,00 1UN 0,00 OUN
Net incl. tax 0,00 1UN 0,00 0UN
Actual Price 0,00 1UN 0,00 OUN

Figure 3.3.2.2-6. SAP, Purchasing Info Record.
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=>  Profitability loss: Note that the price is not included in the Purchase
Order. The reason is that the employee did not create the Info record be-
tween our company and Nestlé¢ with the corresponding price so now it has
to be entered again. Since the employee does not remember the price, he
has either to contact again to Nestlé or look for the documents of the last
purchase so he can copy it. In any case, he is wasting his time in an activi-
ty that is not producing any benefit and that could have been prevented, so
it constitutes a profitability loss.

Two days later, the material arrives to Dresden plant. The quantity of the
products is not the correct one, there are 10 units missing. However, the
quantity in the delivery note is 5000.

The warehouse worker checks the items that have just arrived and he real-
izes that there are 10 Kit-Kats missing but in the delivery note it is the
supposed quantity so apparently there has been a problem.

=  Error: He starts a transaction MIGO where he points out the differ-
ence between the quantities. However, he switches “Qty in Delivery Note”
and “Qty in Unit of Entry” so he is basically saying that in the Delivery
note is written 4990 units instead of remarking that there are 10 units
missing.

Material ./ Quantity } Where Purchase Order

Qty in Unit of Entry 5.000 UN
Qty in SKU 5.000 UN
Qty in Delivery Note 4990 un
Quantity Ordered 5.000 UN

Figure 3.3.2.2-7. SAP, Goods receipt — Quantity.

=  Error: As before, he does not specify neither the concrete unloading
point nor the person in charge of the goods receipt.

Material |~ Quantity /‘Where | Purchase Order Data Partner Account Assignment

Movement Type 101 + GR goods receipt Stock type Unrestricted use ~
Plant Dresden 1200 la%‘
Storage Location Fertigwarenlager 0002

Goods recipient
Unloading Point

Text

Figure 3.3.2.2-8. SAP, Goods receipt — Where.
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=  Error: Even if he has notified that there is problem with the delivery,
he does not write down the supplier Delivery Note reference.

~ / General | vendor | i

Document Date 28.05.2014 Delivery Note Vendor Nestlé Deutschland AG
Posting Date 28.05.2014 Bill of Lading HeaderText
8 Individual Slip v GR/GI Slip No.

Figure 3.3.2.2-9. SAP, Goods receipt — General.

After filling the mandatory fields, he posts the Goods Receipt and he
prints the related Material document.

Some days later, the invoice from Nestle AG arrives and, as expected, the
amount is 1600€ (without taxes), which corresponds to 5000 units instead
of 4990 units.

An employee of the Accounting department takes it and starts and Invoice
verification through the transaction MIRO.

=  Profitability loss: The Accounting employee does not know that the
real quantity delivered is 4990 instead of 5000. Due to the previous error
of the warehouse worker, in the system it appears that the real quantity is
5000 units. On the other hand, Nestlé does not know either that they have
sent fewer units because in the Delivery Note the quantity is 5000 and
they have not received any notification in the Good Receipt. Therefore,
our company is loosing the amount equivalent to 10 units of Kit-Kat.

=>  Profitability loss: Another further loss is derived from the previous
one, but regarding taxes — since we are theoretically buying 10 more units,
we are paying taxes for 10 more units.

Therefore, she just includes the taxes and checks that the amount coincide
with the one sent by Nestlé. That is the case, so she saves the document.

The overall flow of documents in the process is as follows:

Display - PO structure Qty Amount ' Posting date
~ & Nestlé Deutschland AG
¥ 4 4500020943
¥ 4 10 Kik Kat Chocolate Bar 5.000,000 UN 1.600,00 EUR 23.05.2014
» & Goods recpts 5.000,000 UN 1.600,00 EUR

Figure 3.3.2.2-10. SAP, Documents flow.
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3.3.2.3.

Sales and Distribution

The Sales Department of our company receives a call from Ms. Bauer, the
Head of Purchasing of EcoMarket. EcoMarket is a German supermarket
chain that is currently growing and expanding over the whole country. She
would like to know if our plant in Dresden could supply Kit-Kat products
in its main store in Hannover. Our company exposes we are in the position
to send products to Hannover.

Therefore, Mr Bauer gives the general information about EcoMarket, its
contact as well as her assistant’s one. She says that she will contact soon
in order to talk more precisely about the issue.

At this point, it seems logical to create a customer record where add all the
information. Thus, the person who just got the call from the Sales Depart-
ment should begin a transaction XD01 and introduce the given data:

Name

Title Company v
Name EcoMarket
k=
Search Terms
Search term 1/2 delial4
Street Address
Street/House number Goethostrasse 32
Postal Code/City 30169 Hannover
Country DE Region |'?j|
PO Box Address
PO Box
Postal code
Communication
Language English v Other communication... |
Telephone Extension l L |
Fax Extension (=]

StandardComm.Mtd v
Data line
Telebox

Figure 3.3.2.3-1. SAP, Creation of Customer Records

=  Error: In section MDM Solution (2.4.1), Wefer (2008, 41) exposed
that the most used data in a business is normally the Customer Master Da-
ta. Hence, it is crucial to take care about the entered data, because it can
spread not only through the Sales Order process, but also create problems
of communication between the companies, customer dissatisfaction,
missed opportunities, etc. In this case, there are different errors, such as:

* Misspelling: Incorrect address (it should be Goethestrasse).

* Lack of information: It is very important to have a way to contact
the customer. In this case the employee has not entered any phone
number and he has not established the standard communication
method.
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=  Error: Furthermore, when entering the tax category, the employee
wrongly writes 0 (tax extempt) instead of 1 (full tax). This will drove to

further problems when creating the Sales Order.

Taxes

Name Tax cateq... Name Tax... Description
Germany MWST Output Tax 0

Figure 3.3.2.3-2. SAP, Creation of Customer Records - Taxes

One week later, the Sales Department receives another call from Mrs
Huttmacher. She wants to discuss further about the conditions of the
agreement. She would like to know how much it would to get an order of
400 Kit-Kat in two weeks (the 06/06/2014), and she would need a Quota-
tion in maximum one week. She adds some further information about the
unloading point, such as the different warehouses that they have, because
she would need the delivery concretely in the Food Warehouse.

While the conversation is taking place, the Sales employee opens an In-
quiry Transaction VA1l to write down the requirements that Mrs.
Huttmacher is asking for. When he tries to put “400” the system does not
notify the minimum order quantity, so the final quantity is 400.

=>  Profitability loss: Due to the fact that in the creation of the Material
Master Record the minimum order quantity was not entered, now
EcoMarket can order only 400, which would be below the limit. The min-
imum quantity is established in order to make sure that the order is big
enough to exceed the fix costs and therefore to be profitable. Hence, if
they are able to order only 400 it means that our company is loosing mon-
ey and it is a direct profitability loss.

Sales /* Item overview | Item detail Ordering party Procurement Shipping Reason for rejection
Valid from 23.05.2014 Valid to 06.06.2014
Req. deliv.date D| |06.06.2014 Expect.ord.val. 122,40 EUR
All items
Item  Material Order Quantity SU |Altltm | Description
10DELIA1405 400UN Kik Kat Chocolate Bar - Mik chocolate

Figure 3.3.2.3-3. SAP, Inquiry.

After the call, the employee finishes the Inquiry.

=  Error: Note that he does not enter any data related to the unloading
points, which can lead to problems related not only with the concrete
warehouse to deliver, but also with the Goods receiving calendar and
hours.
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After the Inquiry, the employee creates a Quotation through the transac-
tion VA21 and he references the previous Requisition. When he wants to
save it, the following message appears:

Pricing error: Mandatory condition MWST is missing

Figure 3.3.2.3-4. SAP, Notification condition MWST.

=  Profitability loss: This is a consequence of the previous error of the
“tax exempt”. Now, the employee has to get to know why this notification
has appeared. He asks his colleagues in the department and they begin to
investigate why this message is appearing. They try to write MWST di-
rectly in the conditions of the Quotation, but the system does not recog-
nize it. Finally, they realize that the Customer data was incorrect and they
modify it. This is a profitability loss since they are all spending time at an
issue that has happened because the Master Data Maintenance system is
poor and does not have any feedback or corrections.

Tax data
C... Country Ta... Tax category T Tax classification
DE Germany MWST Qutput Tax 1 Full Tax

Figure 3.3.2.3-5. SAP, Customer Tax classification

Hence, the employee modifies the customer and go back to the Quotation.
The problem is solved, but when he wants to save the Quotation the sys-
tem shows that it is incomplete:

Item Short Description Missing Data
10 Gross weight
10 Net weight

Figure 3.3.2.3-6. SAP, Notification missing data.

=>  Profitability loss: Due to the fact that during the creation of the Ma-
terial Master Data the weight was not entered, now the Sales employee has
to contact the Purchasing department in order to get to know these charac-
teristics.

After that, he saves the Quotation and sends it to EcoMarket.

The company receives an answer two days later: the quotation has been
rejected, and the reason it is that they consider that the price is too high.
The employee calls Mrs Bauer and, after some discussion, they make a
deal — 5% discount with an order of 1000 instead of 500. She also adds
that they need the cargo at 08:30.

Therefore, he modifies the Quotation adding the new conditions.
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=  Error: In the section Adequate Management - Sales and Distribution
(3.3.2.3) I explained that it is important to have an accurate flow of docu-
ments. Thus, if a Quotation has been rejected, the previous one should be
changed before creating a new one, in order to make clear that the Quota-
tion has been cancelled and the reasons involved. In this case, the employ-
ee just modifies the quotation and therefore it does not appear anywhere
that the Quotation was firstly rejected.

Sales - Item overview /"‘Itemdetai } Ordering party  Procurement  Shipping R

Sales Document Item 10 Item category RGN | Standard Item
Material DELIA1405 Kik Kat Chocolate Bar - Mik chocolate
Pricing date 23.05.2014
Order Quantity 1.000||UN 10N [<-> 1/UN
First delivery date D 06.06.2014 Note schedule lines
Delivery time v
Reason for rejection v
Unloading Point Receiving point
oW«
All items
Item  Material Order Quantity SU AltItm Description |
10DELIA1405 1.000UN Kik Kat Chocolate Bar - Mik

Figure 3.3.2.3-7. SAP, Quotation modification.

=  Error: As it can be seen, the employee does not specify any unload-
ing point, which can cause problems when carrying out the delivery.

Afterwards he sends it again and Mrs. Huttmacher agrees with it. Hence,
the Sales employee transforms it into an order through the transaction
VAO1, where he puts the arranged arrival hour.

Sales ./ Shipping | Procurement

Confirmed quantity 1.000|/UN 10N |<=> 1//UN
Delivery date D |06.06.2014| Arrival time 08:00

Goods issue date 05.06.2014| GI Time 00:0..

Loading date 04.06.2014 Loading Time 00:00

Material avail.date 03.06.2014| Matl Staging Tme  |00:0..

Transportation Plan. Date 03.06.2014  Tr. Plan. Time 00:00

Shipping point 1200 Shipping Point Dresden

Route R00145| Dresden - Hannover

Route schedule
Delivery block v

Figure 3.3.2.3-8. SAP, Shipping

=  Error: He should put 8:30 but by error he writes 8:00. This time is
out of the Goods Receipt hours, but this information is not in the system
because the unloading points (as well as the calendar and the goods receipt
hours) were not entered in the Customer Master Records.
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=  Error: For the same reason, he does not specify any information
about the concrete Unloading Point. As it has already been exposed, this
can lead to problems with the delivery.

Sales - Item overview - Item detail } Ordering party © Procurement  Shipping " R
Sales Document Item 10 Item category |AGN | Standard Item
Material DELIA1405 Kik Kat Chocolate Bar - Mik chocolate

Pricing date 23.05.2014
Order Quantity 1.000|UN 10N |<-> 1| UN
First delivery date D |06.06.2014 Note schedule lines
Delivery time v
Reason for rejection v
Unloading Point Receiving point
O <[]

All items

Item  Material Order Quantity SU AltItm | Description |

10DELIA1405 1.000UN Kik Kat Chocolate Bar - Milk

Figure 3.3.2.3-9. SAP, Item Detail.

At this point the Delivery begins. The first setp is simply to “open” the
delivery. Hence, the employee starts a transaction VLOIN and saves the
delivery.

Some days later, the order to pick and load the products it is made through
the transaction VL02, Change Outbound Delivery. The employee fills the
Pick Quantity with 1000 units and saves the document.

To finish the delivery, the goods have to be posted so they can leave the
plant. The way this is done is through the same transaction VL0O2 but in
this case the action is “post goods issue”.

Goods movement: Error log

@ S
$)|[&)[FE) 62 (B L)% ) (B @ ==L @o]ei]ao]@d]
Type| Item Msg. Area MT | Message Text Material

@ 10 604 VL E  The storage location is not defined for delivery item 000010 DELIA1405

Figure 3.3.2.3-10. SAP, Error goods movement.

=  Profitability loss: Due to the fact that the Sales Order was not totally
completed, now in this step the information related to the Storage Location
is required. Again, the employee has to spend time in one action that
should have been done before.
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He contacts the Warehouse manager in order to get to know where the
Kit-Kats are stored. Later on, he updates the information in the Sales Or-

der:
Warehouse
Mat.Avail.Date 03.06.2014| |00:0.. Pick.stat A Not yet picked
WM status No WM trnsf ord reqd
Plant 1200 Dresden
Stor. Location 0002
Storage Bin

Figure 3.3.2.3-11. SAP, Storage Location.

The arrival date, we receive a call at 8:00 from the person in charge of the
transport of the product. He says that he has arrived to the destination,
but that apparently everything is closed. He says that he can wait, but that
we will have to pay him one extra hour.

=  Profitability loss: This is a consequence of not having detailed the
Unloading Points in the Customer Master Record and the related Goods
Receipt hours. Due to this, now our company will have to pay more trans-
portation.

Some hours later, we receive a call from Mrs Huttmacher. She is very up-
set because the products were unloaded in the General Warehouse, not in
the Food Warehouse.

=>  Profitability loss: Due to the just mentioned cause about the Unload-
ing Points, we have had a problem with the delivery. Probably, we should
send our Transport worker back there and ask him to move the products to
the Foods Warehousing, what would incur in more costs. On the other
hand, as the customer now is dissatisfied with the service, next time we
should apply a discount or another similar measure to compensate.

The last action is to send the Invoice to EcoMarket. Thus, some days later
an Accounting employee starts the transaction VFO1, Invoicing. He checks
that everything is correct and prints it in order to send it to EcoMarket
through the transaction VF03.
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The overall documents flow:

Document Oon Status
N D Quotation 0020002139 23.05.2014 Completed
~ [3) standard Order 0000022263 23.05.2014 Completed
v D =}Deli\'er’y 0080023030 23.05.2014 Completed
e Picking request 20140523 23.05.2014 Completed
- B 6D goods issue:delvy 4900042075 23.05.2014 complete
¥ [2 Invoice (F2) 0090042429 23.05.2014 FI Document Created

- B Accounting document 1400001063 |23.05.2014 Not cleared

Figure 3.3.2.3-12. SAP, Documents Flow.

Two days later, we receive a call from an EcoMarket Warehouse employ-
ee that says that some of the Kit-Kats are partially melt. He further ex-
plains that it looks like they have been stored in a too warm environment.

=>  Profitability loss: This is a cause of the lack of storing information
when entering the Material Master Record. Kit-Kats need to be n a Ware-
house with low temperatures, but this information was missed and there-
fore they were stored in a normal environment. Now, the customer is dis-
satisfied (indirect profitability loss) and we will have to send another order
(direct profitability loss).
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4 CONCLUSIONS

The importance of Master Data is undeniable. It is a topic whose im-
portance is increasing exponentially due to the fact that it has a severe im-
pact in the overall profitability of companies, even if it is not a direct mat-
ter neither in the incomes nor in the benefits. Thus, the purpose of this
Thesis was to explain from the pillars what is this issue, how it is linked to
companies, how it affects the business process and finally which solutions
exist to prevent and solve its subsequent problems.

I believe I have covered all those subjects, obtaining diverse conclusions.
Now, I will present my opinion in the same manner as this Thesis is struc-
tured: firstly about the theoretical deductions and after about the practical
outcomes.

In the theoretical part, I firstly framed the ambit. I did it in quite a deep
way, not only exposing basic definitions but also explaining how data-
bases and ERPs internally work and which are their characteristics. That
helped me to have a good understanding of the fundamentals of Master
Data, very useful to comprehend the rest of the issues involved.

After that, I focused on the scope of the companies, obtaining the general
idea that, even if the results of Master Data are seen basically in an eco-
nomical or business scope, the basis is purely technical —data types, rela-
tions between data, ERP architecture, etc. According to my point of view,
this could be part of the problem since the people who see the conse-
quences (business employees) are different from the people who manage
and provide the solutions (IT employees).

Another aspect that I would like to remark is the fact that 76% of the prob-
lems related to poor Data Quality are caused by incorrect data entries (as
exposed in section 2.3.4). Apparently, it seems like a very simple reason
that could easily be solved and therefore in my opinion it is quite surpris-
ing that it is the major motive. | think that further researches should be
done in that field since in most of the studies the centre of attention is pri-
marily the different tools and IT methods used to correct the already made
errors and inconsistencies.

Later on, in the section Master Data Management (2.4) different ap-
proaches and solutions were discussed, but of them focused on the tech-
nical scope. I believe that a good database + ERP structure is necessary in
order to “attack™ the problem, but if according to the surveys the main
cause of poor Master Data is simply data entries, maybe the problem is not
well framed. Perhaps instead of asking “Is this structure totally?”, “Does
this tool accurately correct the data?”, etc, the questions should be: Is the
process too complex? Could it be simplified? Are the employees able to
understand it? Do they need more education?

My opinion is that the solution should not be that concentrated in the tech-
nical aspect and spread out covering both angles. I have created a schema
that is showed below in order to show my idea about how Master Data
problems should be approached.
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Master Data
Creation

~ Correction and
+ Maintenance

Business
usiness

Graph 4. Delia Rodriguez, Master Data Management.

As it can be seen, the flow starts with Master Data Creation, a process that
takes place both in the Business and IT scope:

Since the main source of errors is data entering by business employees, a
system in order to ensure that the data in inserted correctly into the system
should be implanted. Not only regarding terminology, hierarchy, im-
portant fields, etc, but also taking care of the required trainings and cours-
es to make sure that the employees are aware and educated in the topic.

On the other hand, IT employees should establish a proper structure work-
ing along with other departments’ managers so the merge of Master Data
as well as its implementation in the system is not only carried out from the
technical point of view.

After that, both departments should work together in order to correct the
errors, analyse them and feedback the other party so the solution is global.

Through the practical part I was able to check how all the theory previous-
ly explained took shape into real, concrete actions and consequences.

In the Adequate Management, I exposed how a good data entering and
maintenance should be carried out. My main conclusion is that a proper
entering prevents many unexpected problems and therefore keeps the sys-
tem robust. Nevertheless, I would like to point out that this “good man-
agement” implies an effort, and thereby I believe that the objective should
not be to have a perfect process, but rather an adequate process aligned
with the business’ requirements.

In the Inadequate Management, I proved how little mistakes could trigger
huge problems. Thus, a misspelling can lead to spend 3 hours looking for
a solution or an empty field in a Master Product Record can lead to have
200 defective products. These are just two examples between the multiple
that have been exposed and discussed. Note that the profitability losses
can come from diverse sources, not only purely monetary —a waste of
time, or a dissatisfied customer also drive to similar results.

To finish with, I would like to remark the fact that the example I have car-
ried out is very simple in comparison to the real processes and problems
that companies face everyday. Concretely, the errors made during the In-
adequate Management were basically Single-Source Problems at the In-
stance Level (see section 2.3.4). The complexity would exponentially in-
crease if [ had used multiple sources or further business processes.

In any manner, I believe I have proved how huge the issue of the Master
Data Management is —no matter how good is the product or how well is
managed, if its Master Data is not properly maintained the result can be a
total failure and thereby lead to several types of profitability losses.
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