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ABSTRACT

With ERP through computers and a common database, the work of people in many different
functions of the enterprise can be better coordinated, and volumes of common information can be
shared. But usually the ERP does not attempt to address the design of the processes in the
enterprise. This leads to a situation where activities take place unnoticed ‘which is against to good
engineering practice and hence to the system performance. ERP has sought sophistication but
achieved complexity instead. Strategic enterprise management system deals mainly with the
determination of the products to be manufactured, the matching of products to markets and
customers’ expectations and the design of the production system that will achieve these objectives.
To design such a production system, all the processes (procurement, material management, sales
and distribution etc.) should be analyzed and corrected.

A common approach in an ERP implementation has been to cefrry out a business process re-
engineering study beforehand. But this led to mismatches between the proposed enterprise model
and the ERP functionality. The firms that improved and reengineered their processes before ERP
implementation found that there are serious gaps between these reengineered processes and ERP
application itself after beginning the implementation. In this case, the consequences are usually

lengthened project plans and increased project costs.

In this study a process analysis methodology for ERP implementation is presented. This
methodology consists of the steps necessary to select and define processes on which an ERP
implementation will be carried and to identify the gaps between these processes and the standard
processes of the ERP application. These gaps alerts both decision makers and implementers about
the problems that may arise in the implementation and helps them in taking necessary actions

against these problems.

This methodology can be used both for determining the suitability of an ERP application to the
business requirements of an enterprise and as a supplementary material in a business process
reengineering study before or during the ERP implementation. By applying this methodology the
risk of failure of the ERP projects will be minimized and duration of the implementation will be

shortened which is a very crucial improvement for all IT projects.



OZET

Bir Isletme Kaynak Planlamast (IKP) uygulamastyla isletmenin degisik fonksiyonlarinda ¢ahsan
kigilerin igleri daha iyi koordine edilir ve biiylik hacimlerdeki ortak bilgi paylasilir. Fakat IKP
genelde isletmedeki siireglerin tasarimlariyla ilgilenmez. Bu durum igletmedeki aktivitelerin
iyilegtirilmesinin gozardi edilmesine yol acar ki bu da miihendislik mesleginin ideal
uygulamalanyla bagdasmaz ve sistem performansim olumsuz etkiler. IKP tarihsel siireci boyunca
gelisip biiyimeyi amaglamg fakat karmagik bir yapiya ulagmistir. Giiniimiiziin modem stratejik
igletme y6netim sistemi miikemmele ulagmak igin su ii¢ seyi hedeflemigtir: iiretilecek tirlin ve/veya
hizmetlerin belirlenmesi, miisterilerin beklentilerinin ve pazar kosullarmin {iretilen/iiretilecek {irtin
ve/veya hizmetlerle bagdastinlmasi ve belirtilen hedeflere ulagmak i¢in kullamlacak {iretim
sisteminin en uygun bir sekilde tasarlanmasi. Uretim sisteminin uygun bir sekilde tasarlanmasi igin
gerekli olan ise igletmedeki siireglerin (satinalma, malzeme yonetimi, satis ve dagitim vb.) analiz
edilmesi ve gerekli iyilestirme ve diizeltmelerin yapilmasidir.

Bir IKP projesindeki yaygin yaklasim I Stiregleri Yeniden Yapilandirma gahigmasimn IKP
uygulama yerlestirmesinden 6nce yapilmasidir. Fakat bu yaklasim IKP fonksiyonlaryla hig
uyusmayabilecek bir igletme modelinin ortaya ¢ikmasi sonucunu dogurabilmektedir. IKP
yerlegtirmesinden &nce siireglerini iyilestiten ve yeniden yapilandiran girketler IKP uygulamasiyla
kendi elden gegirdikleri siiregleri arasinda 6nemli farkliliklar bulmuglardir. Bu durumun sonuglan
genellikle uzayan proje planlan ve artan bilgi teknolojisi proje maliyetleridir.

Bu ¢alismada IKP yerlestirmesi icin bir stireg analiz metodolojisi sunulmustur. Bu metodoloji IKP
yerlestirmesinde dogru stiregleri segmek, tanmmlamak ve bu siireglerle IKP uygulamasindaki
stiregler arasindaki farkliliklan ortaya gikarmak igin gerekli olan adimlari igerir. Bu farkliliklar hem
karar vericileri hem de uygulamacilan IKP yerlestirmesi sirasinda ortaya ¢ikabilecek sorunlar
hakkinda énceden uyarir ve bu sorunlan bertaraf etmek igin 6nceden énlemler almalarma yardimcei

olur.

Bu metodoloji hem IKP uygulamasinin isletme ihtiyaglarma uygunlufunun tespitinde hem de IKP
yerlestirmesi 6ncesi veya sonrasinda yapilacak bir yeniden yapilandirma ve iyilestirme
calisgmasinda yardimci malzeme olarak kullamlabilirr. Bu metodolojiyi uygulayarak IKP
projelerindeki bagansizlik riski ve proje yerlestirme siireleri azalicaktir ki bunlar da bilgi
teknolojileri projeleri i¢in gok énemli gelismelerdir.



CHAPTER 1

INTRODUCTION

There are two options in an information technology (IT) project to automate the processes. [11] The
first one is to custom build the whole thing from the beginning. This approach can be taken if the
enterprise has an extremely unusual or special business requirements and does not care how long it
takes. System developers operate on a very different time scale. The fact is that it takes too long to
develop software, and this fact is causing big problems in many IT projects. The delays caused by
slow systems development have been the second most common cause of failures in IT projects. The

first, of course, being human resistance to change.

The second option in IT projects which is an increasingly common reaction to the time frame
dilemma is the use of the packaged client/server ERP applications. These can meet 80 to 85% of the
business process requirements. That means 15 to 20% of the sofiware should customized by writing
new code. For the moment this option - purchase and modify - still seems to be the likeliest choice
for large corporations that consider installing an integrated client/server manufacturing system.
More and more corporations are buying their business applications and modifying them. No one is
writing human resources or general ledger applications from scratch anymore. They’re purchasing

them and extending them with tools.

Implementing ERP applications requires extensive effort and care. There are two questions that
must be answered before the implementation. The first one is “will the business processes be
improved and redesigned?” The company or the strategic business unit that is responsible for and
finance the project should answer this question beforehand. If the answer is “no” then the package
will be modified to a great extend to adapt to current processes. That will both increase the cost and
duration of the implementation and sometimes becomes the main cause of failure. But if the answer
is “yes” the implementation will be much easy with the redesigned processes although some minor

modifications still can be done in the package.
The second question is “when will the business processes be improved and redesigned?” Before the
ERP implementation or after the ERP application has been selected? There are two opposing

schools of thought related with this problem in ERP software package implementation projects. [8]
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One school believes that implementation should be considered only after a process has been
improved. This belief was supported by recent studies done at MIT that failed to find a correlation

between information technology investment and increased profit.

The other school believes that IT should be considered before a process has been improved. This
school of thought defends that ignoring advances in information technology can limit the validity of
the models that are defined by the project team. But it is also stated that applying information
technology before process improvement tends to put the process into the hands of the IT people. He
said that when adverse situations occur in the application, process participants will not take
ownership of the process-rather, they will very quickly blame IT people. Others have said that

project teams consider only software rather than to truly understand the process.

Considering the advantages and the disadvantages of both thinking a third way should be followed:
seeking improvement and redesign opportunities for the processes while considering the limits of
the information technology which is the ERP package in our case. This is the way that is followed
in the methodology that is presented in this study. This approach can also be formulated as a linear

programming problem:

Max {improvement and redesign}

St.

ERP application.

This study starts by explaining definition, evolution, fundamentals, major elements, advantages and
disadvantages, impacts, evolution criteria, implementation and the new trends of ERP systems
which are all included in Chapter 2. In Chapter 3, the process analysis methodology that is
devised for ERP implementations is presented. The methodology consists of six steps as can be seen
in Figure 1.1. Processes are selected and mapped in steps 1 and 2. In step 3 their performance are
measured according to predefined criteria. The improvements and redesign opportunities are
identified in step 4. In step 5 the mapped processes are matched with the processes in the ERP
application. Finally in step 6 the gaps between the mapped processes and the ERP processes are
identified. This methodology ensures that the processes are analysed and the right ERP application

is selected before the ERP implementation. Chapter 4 includes an application of this methodology



for a selected process in a manufacturing firm. The study ends with discussions and conclusions for

the methodology in Chapter 5.
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Figure 1.1. The six step process analysis methodology



CHAPTER 2

ENTERPRISE RESOURCE PLANNING (ERP)

2.1. What is ERP?

ERP (enterprise resource planning) is an industry term for the broad set of activities supported by
multi-module application software that help a manufacturer or other business manage the important
parts of its business, including product planning, parts purchasing, maintaining inventories,
interacting with suppliers, providing customer service, and tracking orders [15]. ERP can also
include application modules for the finance and human resources aspects of a business. Typically,

an ERP system uses or is integrated with a relational database system.

ERP is a software architecture that facilitates the flow of information between functional areas
within a company. An enterprise-wide database, operating on a common computing platform,
interacts with an integrated set of applications, consolidating all business operations in a single IT
environment. Ideally, an ERP systems allows information to be entered once and only once. For
example, a sales representative enters an order for widgets into the company's ERP system. When
the factory begins assembling the order, shipping can inquire on the progress-to-date and estimate
the expected transport date. The warehouse can check to see if the order can be filled from
inventory and then can notify production of the number of widgets still needed. Once the order is

shipped, the information goes directly into the sales report for upper management [16].

2.2, Evolution of ERP systems

Enterprise resource planning (ERP) is a comprehensive planning and control framework that has
evolved over a thirty year period. During this time, trial and error and innovative thinking slowly,
but progressively developed the framework as we know it today. Three ancestors of ERP serve as
milestones: Material Requirements Planning (MRP), Closed Loop MRP and Manufacturing
Resource Planning (MRPII) [9].

The focus of manufacturing systems in the 1960's was on Inventory control. Most of the software
packages then (usually customized) were designed to handle inventory based on traditional
inventory concepts. In the 1970's the focus shifted to MRP (Material Requirement Planning)



systems which translated the Master Schedule built for the end items into time-phased net

requirements for the sub-assemblies, components and raw materials planning and procurement [13].

In the 1980's the concept of MRP-II (Manufacturing Resources Planning) evolved which was an
extension of MRP to shop floor and distribution management activities. In the early 1990's, MRP-II
was further extended to cover areas like Engineering, Finance, Human Resources, Projects

Management etc. i.e. all activities within any business enterprise [13].

The American Production & Inventory Control Society (APICS), a non-profit, professional society,
aggressively disseminated conceptual and ‘how to’ information about each of ERP’s ancestors to
the manufacturing industry. With the large number of companies involved, the innovation increased
and the information on what worked and what did not work spread rapidly. Throughout this era,
computing technology became more manageable and cost effective which enhanced the

understanding of what was possible to improve resource management in the manufacturing industry

[9].

During the eighties, two philosophies joined MRPII on the center stage: Just-In-Time (JIT) and
Computer-Integrated-Manufacturing (CIM). Also, additional segments of the manufacturing
industry, most notably firms that produced and managed on a project basis, including the aerospace
and defense (A&D) community, started to investigate and enhance MRPII. Consistent with the
experience with MRPII’s ancestors (MRP and Closed Loop MRP), MRPII absorbed the new
techniques proven to produce business benefit, this time from JIT, CIM and project-oriented
environments. Unfortunately, we continued to call this greatly enhanced resource-management tool

MRPI], a term that does not adequately describe its scope [9].

An Information Technology analyst firm, Gartner Group started the process of defining the next
generation of resource management systems. Their focus was oriented toward the technical aspects
of the new generation resource management systems. They re-labeled the greatly extended MRPII

model as enterprise resource planning (ERP) [9].

10



2.3. Major elements of ERP

The major elements of ERP are MRPII, the use of a computerized Relational Database Management
System (RDBMS), extensive use of a 4 generation computing language and market-driven
information technologies and concepts [9].

The benefits of market-driven information technologies are 1) the ability of a system to import and
export data from other systems such as a CAD and/or bar code data collection system
communicating with the ERP system, and 2) improved ease of use of the system. In the past, the
expression “user friendly” was often used but today the term Graphical User Interface (GUI) is used
to describe this man-machine dialogue typified by the Macintosh operating system and Microsoft’s

Windows.

ERP system uses the client/server architecture and graphical user interfaces. It is also an open
system so that it can be extended with other applications. Beyond the standard functionality that is
offered, other features are included, e.g., quality, process operations management, and regulatory
reporting. In addition, the base technology used in ERP will give users both software and hardware
independence as well as an easy upgrade path. Key to ERP is the way in which users can configure

the application so it is easily adapted to the business requirements.

ERP systems address broad areas within any business like Manufacturing, Distribution, Finance,
Project Management. Service and Maintenance, Transportation etc. A seamless integration is

essential to provide visibility and consistency across the enterprise [13].

An ERP system should be sufficiently versatile to support different manufacturing environments
like make-to-stock, assemble-to-order and engineer-to-order. It is very likely that the same product

may migrate from one manufacturing environment to another during its product life cycle [13].

The system should be complete enough to support both discrete as well as process manufacturing
scenario's. The efficiency of an enterprise depends on the quick flow of information across the
complete supply chain i.e. from the customer to manufacturers to supplier. This places demands on
the ERP system to have rich functionality across all arcas like sales, accounts receivable,

engineering, planning, Inventory Management, Production, Purchase, accounts payable, quality

11



management, production, distribution planning and external transportation. EDI (Electronic Data

Interchange) is an important tool in speeding up communications with trading partners [13].

More and more companies are becoming global and focusing on down-sizing and decentralizing
their business. ABB and Northern Telecom are examples of companies which have business spread
around the globe. For these companies to manage their business efficiently, ERP systems need to
have extensive multi-site management capabilities. The complete financial accounting and
management accounting requirements of the organization should be addressed. It is necessary to
have centralized or decentralized accounting functions with complete flexibility to consolidate

corporate information [13].

2.4. Evaluation criteria

Some important points to be kept in mind while evaluating an ERP software include: 1) Functional
fit with the Company's business processes 2) Degree of integration between the various components
of the ERP system 3) Flexibility and scalability 4) Complexity, user friendliness 5) Quick
implementation; shortened ROI period 6) Ability to support multi-site planning and control 7)
Technology; client/server capabilities, database independence, security 8) Availability of regular
upgrades 9) Amount of customization required 10) Local support infrastructure 11) Availability of
reference sites 12) Total costs, including cost of license, training, implementation, maintenance,

customization and hardware requirements [13].

Enterprises that focus only on functional and cost criteria are guaranteed to reach a suboptimal
choice according to a research by Gartner Group [14]. According to this research, evaluation
criteria need to be structured so that weighing, or priority of value, can be subsequently assigned
and assessed. The six general criteria that is addressed by this research when evaluating ERP
applications are: application functionality, technical architecture requirements, the cost of the
product, the vendor’s support infrastructure that is in place to support the application, the vendor’s
ability to execute and the vendor’s vision. A distribution of the six criteria which was included in

this research is given Figure 2.1.

12



Enterprise Resource Planning Application Selection Criteria

The vendor's ability to
execute
14%

The vendor's vision
9%

. Application
Se:;:;)es functionality
27%
The cost
1%
Technical
architecture
requirements
22%

Figure 2.1. A distribution of the criteria in selecting an ERP application.
2.5. Expectation versus reality about ERP applications

Companies often have high expectations of their ERP Systems and anticipate that these systems will
improve the overall functioning of a business overnight. Companies want an all-encompassing
software package that runs every aspect of the business. This, however, is a misleading perception.
[16]

ERP allows a company to standardize its information systems. Depending on the applications, ERP
can handle a range of tasks, from keeping tract of manufacturing levels to balancing the books in
accounting. The result is an organization that has streamlined the data flow between different parts
of a business. In essence, ERP systems get the right information to the right people at the right time.

13 TC YUKSEKOGRETIM KURU]
ON MERKE]



2.6. Advantages of ERP systems
e Easier Access to Reliable Information

Traditionally, important data existed in incompatible systems with no easy way to isolate or transfer
data between applications. With a common ERP database, decisions on pricing or sourcing, for
example, can be explored across the complete enterprise rather than at the individual business unit

level, and without the problem of reconciling data across multiple interfaces. [16]
e Elimination of Redundant Data and Operations

Driven by business process re-engineering, the implementation of ERP systems reduces redundancy
within an organization. The corporate information officer of Steelcase Inc., remarked that "...we can
achieve an $80 million reduction in operating expenses just by getting rid of redundant processes

and cleaning up our data.” [16]

e Reduction of Cycle Times

ERP systems recognized that time is a critical constraint for a business. Bruce Johnson, corporate
information officer of Colgate Palmolive Co. Said that "the day we turned the switch on we dropped
two days out of our order-to-delivery cycle." [16]

e Increased Efficiency hence Reducing Costs

ERP allows business decisions to be analyzed enterprise-wide. This results in time savings,
improved control, and elimination of superfluous tasks. For example, a year after implementing
ERP, Par Industries in Moline, Illinois, reduced lead time to customers from six to two weeks; on-

time delivery performance increased to more than 95 percent; work-in- progress inventory dropped

almost 60 percent; and the life of a shop floor order went from weeks to hours. [16]

o Easily Adaptable in a Changing Business Environment

14



Recognizing companies need to reduce their time to market for good and services, ERP systems are
designed to respond quickly to new business demands, and easily can be changed or expanded
without disrupting the course of business. "Companies are always finding new ways to go to
market," says Larry Ferrere at J.D. Edwards. "Your business may not always involve the same
products. Internally, you will have new business requirements, so you have to be positioned for
change." [16]

e Year 2000 and EURO Enabled ERP systems

Year 2000 and EURO Enabled ERP systems are "Year 2000 enabled,”" so ERP customers will avoid
the burden of converting current systems. These systems are also "Euro Enabled" and as such,
already comply with the dual requirements of Europe's new currency. It is estimated that the Euro

will cost corporations two to six times more than will Y2K conversions. [16]
2.7. Disadvantages of ERP systems
e Cost of an ERP System

Implementation is a time-consuming, expensive, and tedious task. In an interview with Fortune
1000 IT executives, 44 percent reported that they had spent at least four times as much on ERP
implementation help than they did on the software license itself. [16]

The cost of an ERP system varies depending on factors such as the size of the company, the number
of users, the number of modules purchased, and whether first-year support is included. There are
also costs associated with upgrading hardware to support the system, consulting costs for

implementation, and training costs for users.

Due to the nature of ERP systems, implementation is almost always accompanied by business
process re-engineering. "The largest part of our [ERP] project cost, up to 70 percent to 80 percent, .
is doing the business process re-engineering itself," says Bjorn Andersen, director of strategic

business applications at IBM.

However, several opportunity costs must be considered when evaluating the costs of an ERP

system. Return on investment may not be immediately apparent, but costs associated with continued

15



use of legacy systems are. The implementation of ERP systems usually requires the elimination of
legacy systems.

e Imposed Conformity

ERP systems force user firms to re-engineer current practices to fit within the processes described
by the ERP modules. Selecting the wrong software could result in an unwilling commitment to an
architecture and applications that do not fit with the organization's strategic goals. [16]

Software has taken over the defining role that hardware used to have. "We used to be an IBM shop.
Now we are an SAP shop," said David Edelstein, vice president of information management at

Bristol-Myers.

o Commitment to a Single Vendor

"Letting one vendor provide most or all of a firm's enterprise systems is an attractive but risky
proposition. If you depend on a single vendor, you get a common architecture, lower support costs,

and cheaper seats," argues Vinnie Mirchandani, an analyst with Gartner Group Inc. "On the other
hand, upgrades become a bear because you have to do everything at once." [16]

e Too many features

Fully integrated ERP systems have a lot of tools. People tend to use all of the features that their
software provides, regardless of whether those features are helpful in moving the company toward
its goals. [16]

2.8. Impacts of ERP

How Organizations Impact ERP Systems:

The most substantial manner in which organizations impact ERP systems is by deciding what role

they will play within the organization, how they will be used and by whom. This impact is critical
as the outcome directly affects the configuration of the ERP system itself and develops the

16



benchmark to which the system will be compared once the system has been implemented and

requires evaluation. [15]

Organizations also determine who will be responsible for the designing and building of the system.
This too has direct bearing on the characteristics of the system as a corporation may opt for a less
extensive system if the cost of hiring external specialists is very high. Conversely, the system may
be a resource for all areas within the organization if it can be designed, built and/or implemented
without hiring any additional labor. [15]

How ERP Systems Impact the Organization:

Due to the fact that an ERP system is a type of information system, it directly impacts the way a
firm conducts it's business. For instance, where an activity was once capital and labor intensive,
with implementation of an ERP system these same activities may require less labor, thereby
reducing costs to the company in the long-term. Transaction costs are also reduced as the new ERP
locates and communicates with suppliers efficiently and can also help to place orders immediately
upon demand to reduce inventory costs. A third manner in which ERP systems impact organizations
is that they allow managers to oversee a greater number of employees thereby flattening the

organizational hierarchy and reducing overall management costs. [15]

Not only do ERP systems change the amount of costs the organization incurs, but they can also alter
how the organization distributes and controls information. By providing information to lower-level
employees who at one time had little or no access to information, they will become empowered and
hence will become motivated to do their job well. However, the distribution of information must
also be reasonably controlled so that the personal information of the employees is not released to
the entire organization, as this can result in resentment among employees and towards management.
[15]

2.9. Implementing the ERP systems

When a company determines that it would benefit from establishing an ERP system, most enter the

process without first planning the implementation of the new system. [15]
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The first step in ensuring a good fit between the organization and the new information technology
that will be used, is for managers to ask and find concise answers as to the nature of the type of
information technology being used in their industry. [15] For example,

1.What type of strategies are being used by industry leaders to increase value? What type of

information systems are being used and how?

2.What type of changes to the indusiry are being predicted, and how are firms already successfully
managing information technology pertaining for these upcoming changes?

3.What are the strategic opportunities to be gained by introducing an ERP system and are these

opportunities applicable to the organization in question?

4.Will new systems need to be developed to meet the needs of the industry or are current software

applications adequate?
With the completion of these questions pertaining to the use of ERP systems in the industry, the
organization will have an empirical knowledge of what types of systems are the most beneficial to

the organization’s industry.

The next step is to look inward to the specific needs of the firm, and determine where value needs to
be added in the organization. [15] This can be accomplished by posing the following questions:

1.Is the organization currently behind other organizations within the industry, in its use of

information systems?

2.What is the current business strategic plan and does this plan match the firm’s strategy for

information systems?

3.Where would the new ERP system add the most value to the firm?

Answering these questions allows the organization to determine how best to fit the ERP system to

their needs and how to develop a system which would add the most value to the organization.
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2.10. The future of ERP systems

The Internet represents the next major technology enabler which allows rapid supply chain
management befween multiple operations and trading partners. Most ERP systems are enhancing
their products to become ‘‘Internet Enabled" so that customers worldwide can have direct to the
supplier's ERP system. ERP systems are building in the Workflow Management functionally which
provides a mechanism to manage and control the flow of work by monitoring logistic aspects like

workload, capacity, throughout times, work queue lengths and processing times. [13]

Recognizing the need to go beyond the MRP-II and ERP vendors are busy adding to their product
portfolio. BAAN for example has already introduced concepts like IRP (Intelligence Resource
Planning), MRP-III (Money Resources Planning) and has acquired companies for strategic
technologies like Visual Product configuration, Product Data Management and Finite Scheduling
[13].
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CHAPTER 3

A PROCESS ANALYSIS METHODOLOGY FOR ERP IMPLEMENTATION

3.1. Selecting the processes

3.1.1. Determining the altitude of the process analysis

The altitude of the process analysis must be determined before selecting and analysing the process
[6]. Altitude is critical to the process identification because it establishes the vision and perspective.
What does the Earth look like from five feet, 50 feet, 5,000 feet, 50,000 feet and 500,000 feet? The
Earth does not change regardless of the altitude, but vision and perspective definitely change. The
higher you “fly,” the more you see! The same principle applies to both selecting and documenting a
process. Selecting and documenting a process for an international corporation will require a much
bigger vision than selecting and documenting a process for a single local company. Furthermore it
is possible to select and document the same process in two different units of the enterprise more
than once when the vision is inadequate and the perspective is narrow. If the system analyst does

not focus, it is easy to waste time and other resources.

Example

Writing a cookbook. Before starting to write a cookbook from scratch, there are two ways to follow:
The first way is to collect recipes immediately. (low level tightly focused effort) The second way is
to determine the major sections the cookbook (high level big picture focused effort) before
collecting recipes. Collecting recipes will give you lots of detail, but little organization. Starting
with the major sections of the cookbook will help to determine the vision and perspective in the

writing the cookbook.

There are several questions that should be asked for determining the vision, perspective of the

process analysis for ERP:

e What is the type of the organization on which the process analysis study will be carried?
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It can be a department, a manufacturing unit of a company, a sales organization, a single local

company, a group of local companies or an international conglomerate.

o Isthe organization a legal entity or a strategic business unit?

If the organization is a legal entity it has some legal requirements like paying tax, preparing balance

sheet and income statement.

What are the company’s primary and secondary markets?

e Does the company have immediate plan to expand into new markets?

e What is the customer base and customer groups?

e What are the products and services from which revenue is derived?

o What will be the scope of the ERP implementation? Which modules are to be implemented? Will

it comprehend all the processes, or a partial implementation will be carried on?

ERP applications are modularly designed. The modules that are considered to be implemented
determines the scope of the analysis. It is known which modules are to be implemented prior to the
implementation. Because the first parameter that determines the price of the ERP package is the
number of modules that will be implemented. The second parameter is usually the number of users.

A classified list of modules of SAP R/3 ™ ERP software package is given in Appendix 1.

3.1.2. Determining the level of detail of process analysis.

Level of detail of the analysis determines the resources that must be allocated for selecting and

documenting the processes. [6]

The questions that should be asked for determining the level of detail of the process analysis are as

follows:
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e What is the intent of documenting the process?

In our study the intend is to make a comparison between enterprise processes and ERP functions
and to determine the gaps. Our aim is not to develop a new application and custom build the whole

thing from the ground up.

e How much detail is necessary to document the process?

For example, there is no need to prepare data dictionaries since we are not building a database in
our study. Data dictionary is a tool to define components of data-oriented systems. It collects,
coordinates, and confirms what a specific data term means to different people in the organization.
Lots of detail results in tight control but little freedom. Little detail results in limited control but lots
of freedom. There is a trade off between control and flexibility. Once the desired level of detail is
determined, we do not spend time for unnecessary activities in our analysis.

3.1.3. Selecting the processes that are in the scope of the ERP implementation.

After determining the altitude and the level of detail of the analysis the processes can be now
selected. The resources allocated for defining the altitude and the level of detail of the analysis will
pay big dividends for selecting the right processes. [6]

It is recommended to focus on the following questions when selecting a process [6]:

e Do you need the process?

What are the alternatives?

What are the consequences of no action?

Why do you need the process?

Who are the intended customers/users?
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o What is the purpose of the process? What do you want the process to achieve?

3.1.4. Defining the process boundaries.

No process stands alone in an organization; they all link to other process. Once the processes are
listed and agreed on a convention for the altitude and detail, most of the boundaries should be
reasonably clear. Before process mapping, the start-point, end-point, and boundaries of the process
with other processes should be identified. [3]

Once the processes were selected, their boundaries can be established. Where the process boundary
lines are drawn? Where does another process precede, supplement, or follow? If this study is done
for a department, the boundaries get smaller. If it is for an international corporation, the boundaries
are much larger. How are the boundaries of items in a cookbook determined? The major sections of
a typical comprehensive cookbook include meats, breads, vegetables, pastries, desserts, and a table
of contents. How a specific meal is determined as a pastry or a dessert? Should we talk about
stoves, pots and pans, and utensils? Should we include recipes in foreign languages? The analyst

should focused on the following questions when determining the boundaries of a process [3]:

e Where do other processes stop?

e Where do other processes begin?

¢ How do my customers/users influence and influenced from the process?

The answers to the questions above should help you nail down the initial boundaries of the process.

Once you determine the boundaries, you will know the definite starting and end points of the
process and will have established the framework for the process.

Example:
Process Customer order processing
Start Entry of customer order
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Finish Printing invoice

Boundaries = Material management, Production planning
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3.2. Defining the processes.

After selecting the processes that are in the scope of the ERP implementation, the next step is to

define them. Defining the existing processes requires an extensive understanding of the activities

that constitute the business processes and the other processes that support them, in terms of their

purpose, inputs, outputs and their boundaries.
There are several points to consider when defining the processes [8]:

e The aim of the defining the processes should be to understand them in order to create enhanced
customer satisfaction and improved business performance, i.e., not only to document them or
standardize them.

e A common error to define the business processes is the tendency to describe what should be
done according to a standard operating procedure instead of what is done. A ground rule that
should be followed when defining the processes is that no solutions should be suggested during
the analysis. It is difficult enough to capture the true flow of a process since people have
different views in the process. Adding solutions to the mix just adds confusion to the situation.

o Individuals tend to focus on a process flow that occurred seldom. The approach should be to
capture what usually happens, 80 - 90 percent of the time. Too many processes have been
designed with an emphasis on the exceptions rather than usual.

There are two steps for defining business processes: collecting data and mapping the processes.

3.2.1. Collecting data

Data must be collected to define the processes. The following data is necessary for a complete
definition of the process [5]:

¢ Output of the process

o Customers of the output
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Customers’ requirements of the output

Process participants

Process owner

Stakeholders

Process boundaries

Inputs and their suppliers

There are several methods for collecting data about the processes. Three of them are interviewing,
questionnaire and observing behaviour and environment. They were selected for our methodology

and are explained below.

3.2.1.1. Interviewing

An information-gathering interview is a directed conversation with a specific purpose that uses a
question and answer format. In the interview the opinions, feelings about the current state of the
system, organizational and personal goals of the interviewee and informal (undocumented)

procedures are seek. [2]

There are five steps in interview preparation. These are:

e Read background material Read and understand as much background information about the
interviewees and their organization as possible. In this way system analyst does not waste time
by asking general background questions.

e Establish interviewing objectives. By using the background information obtained and experience

it is necessary to establish interview objectives. In our analysis the main objective is to uncover

business processes and their nature.
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e Decide who to interview. When deciding who to interview, it is necessary to include key people
at all levels who will be affected by the system in some manner. There should be a balance in

addressing the needs of different people in the organization.

e Prepare the interviewee. Prepare the person to be interviewed by calling ahead and allowing the
interviewee time to think about the interview. Interviews usually should be kept at 45 minutes to

an hour at the most.

¢ Decide on question types and structure. Write questions to uncover key areas on decision making
considering the objectives of the interview. Proper questioning techniques are the heart of

interviewing. There are two basic question types: open ended and closed.

Open-ended questions. Open-ended questions include those such as, “What do you think about the
system performance?” and “Please explain how you make a scheduling decision.” Word “open”
actually describes the interviewee’s options for responding. They are open. It can be a two-word or

a two paragraph response.

Closed questions. They are alternative to open-ended questions. They are of the basic form, “How
many subordinates do you have? The possible responses are closed to the interviewees, since they
can only reply with a finite number such as “None,” “One,” or “Fifteen.” A closed question limits

the response available to the interviewee.

Multiple choice question is an example of closed question. The interviewee is given a question and
five responses. Another type of closed question is the bipolar question. This limits the interviewee
even further by only allowing a choice on either pole such as yes or no, true or false, agree or

disagree.

Both open-ended and closed questions have advantages and drawbacks as shown in Figure 3.1.
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Figure 3.1. Attributes of open-ended and closed questions

Arranging questions in a logical sequence

There are two ways of organizing questions in an interview. A third way combines both types.

Pyramid structure. In this form interviewer begin with very detailed and closed questions. He/she
then expands the topics by allowing open-ended questions and more generalized responses. A
pyramid structure should be used if it is believed that interviewee needs to warm up to the topic. It

is also useful if the interviewee seems to reluctant to address the topic. An illustration of pyramid

structure for interviewing is shown in Figure 3.2.
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What exactly is the
problem in the model?

How can be model be
more effective?

How do you think
about the model?

Figure 3.2. Pyramid structure for interviewing goes from specific to general questions.

Funnel structure. In this kind of structure, the interview takes a deductive approach by beginning
with generalized, open-ended questions and narrowing the possible responses by using closed
questions. Using funnel structure provides an easy, non-threatening way to begin an interview.
Respondents will not feel pressured that they are giving a wrong response to an open-ended
question. A benefit of using a funnel structure is that organizing the interview in that manner may
elicit so much detailed information that long sequences of closed questions are unnecessary. An

illustration of funnel structure for interviewing is shown in Figure 3.3.

What is the vendor the your
new computer system?

What computers do you use?

Is the new computer system
worth the cost?

Figure 3.3. Funnel structure for interviewing goes from specific to general questions.

Diamond-shaped structure. A combination of the two structures results in a diamond-shaped
interview. In this type of organization the interview begins with specific questions. Then general

issues is asked. Finally interview is ends with specific questions again.

29



The interviewer begins with easy, closed questions that provide a warm-up to the interview process.
In the middle of the interview, the interviewee is asked for opinions on broad topics that obviously
have no specific answer. The interviewer then narrows the questions again to get specific answers.
This final helps to prevent misunderstandings between the interviewer and interviewee and can be
used as a confirmation step. An illustration of diamond shaped structure for interviewing is shown

in Figure 3.4.

What is the
vendor your new
ERP package?
Is it flexible enough to adapt to
your changing business
requirements?

How did it help your decision
making process? Explain.

What do you think about its
functions?

How would you rate

the package out
of 100?

Figure 3.4. Diamond-shaped structure for interviewing combines the pyramid and funnel structures.

3.2.1.2. Questionnaires

Questionnaires are an information gathering technique that allows systems analyst to gather
altitudes, beliefs, behaviours and characteristics from several key people in the organization who
may be affected by the current and proposed systems. Altitudes are what people in the organization
say they want (about the new ERP package for example); beliefs are what people think is actually
true; behaviour is what organizational members do; and characteristics are properties of people or

things. [2]
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A questionnaire is an arrangement of questions to be answered, often by several people for
gathering data. Responses gained through questionnaires using closed questions can be quantified.

Responses to questionnaires using open-ended questions are analyzed and interpreted in other ways.

Through the use of questionnaires, the analyst may be seeking to quantify what was found in
interviews. Additionally it may be used to validate the views expressed in an interview. Conversely,
questionnaires can be used to survey a large sample of system users in order to sense problems or

raise important issues before interviews are scheduled.

Determining objectives of the questionnaire. The first step is to decide what is aimed in using
questionnaire. Because the aim also determines whether questionnaire is a right technique. For
example, the aim can be to determine what percentage of users prefer an information center as a
means of learning about new software packages, then a questionnaire might be the right technique.
Butifis it

wanted an in-depth analysis of a manager’s decision making process, then an interview is a better

choice.

Preparing questions. The biggest difference between the questions used for interviews and those
used on questionnaires is that interviews permits interaction regarding the questions and their
meanings. In an interview, the analyst has an opportunity to refine a question, define a term, change
the course of the questioning and generally control the context. Conversely in questionnaire the

questions must be clear and the structure must be planned in detail.

The basic question types used on the questionnaire are open-ended and closed, as in the interview.
But choice is wording is more important in questionnaires. Also the questions should be simple,
specific, free of bias, not patronizing, technically accurate and addressed to those who are
knowledgeable.

Scaling. Scaling is the process of assigning numbers or other symbols to an attribute or

characteristic for the purpose of measuring that attribute or characteristic. Scales are often arbitrary

and may not be unique. Scales are used to measure the altitudes or characteristics of respondents.
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A well designed, relevant questionnaire can help overcome some of this resistance to respond and
increases the response rate. Also the meaningful ordering and clustering of questions is important

for helping respondents understand the questionnaire.

A sample questionnaire prepared for gathering data about internal purchasing process is given in
Appendix 2. The questions in the questionnaire have been grouped under three parts, namely

purchase requisition, purchase order, goods receipt.
3.2.1.3. Observing behaviour and environment

Observing the actors who actually perform operations of the process and their physical environment
are important information-gathering techniques for the system analyst. Through observing
activities, the analyst seeks to gain insight about what is actually done, not just what is documented
or explained. Additionally, through observation, the analyst sees the roles of actors and their

relations, i.e. the social aspect of the work. [2]

By observing the office environment, the systems analyst seeks the symbolic meaning of the work
context for actors. The analyst examines the physical elements of the actor’s workspace for their
influence on the activity. Observing also helps confirm what has been found through interviewing

and questionnaires.

Observation must be structured and systematic if the findings are to be interpretable. Thus, it is
important that the systems analyst know what is being observed. What and who will be observed, as
well as when, where, why, and how are the questions that must be answered before the observation.
Many observation methods are available. Analyst are encouraged to draw from research as well as
from their own experience to devise observational schemes that are workable. [2]

The following steps aid in observing a person’s activities:

e Decide what is to be observed.

e Decide at what detail the activities are to be observed.

o Create categories that adequately capture key activities.
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e Prepare appropriate scales, checklists, or other materials for observation.
e Decide when to observe.
There are two approaches in deciding the timing of observation: time sampling and event sampling.

Time sampling allows the analyst to set up specific intervals at which to observe a person’s
activities. For example, time sampling might specify observing during five randomly chosen ten-
minute intervals through seven working days. The advantages of time sampling include cutting
down on the bias that might otherwise enter in observations at specific times. The drawback of time
_sampling include gathering observational data in a piecemeal fashion that may not allow sufficient
time for an event to be understood entirely. A second problem with using time sampling to gather
observational data is that rare or infrequent but important events can be missed in the sampling.

In event sampling entire events are sampled rather than a portion of it. For example observing a

board meeting or a user training session entirely. A drawback of event sampling is that it may not

be possible to achieve a representative sample of frequent occurrences.
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3.2.2. Process mapping

After necessary data is collected the processes should be mapped to be defined and improved.

Process mapping is defining the process in a compact manner, as a means of better understanding

and improving it.

Process mapping has its roots in a variety of areas [17]:

Work stud)" in factories, in which industrial engineers seek, using scientific methods of

observation, data collection and analysis, to make work more productive.

Organization and method studies, in which office operations are analyzed to achieve even

loading and efficient utilization of clerical time.

Process control, in which the dynamic characteristics of production facilities are analyzed as a
basis for gathering information and then using this data to control outputs by adjusting inputs to

the process.

Process simulation, in which complex processes such as nuclear reactors, chemical plants or
highly automated facilities in the engineering industry are modeled on computers or by other

means to test their response to a wide variety of operating conditions.

Business modeling, in which, as an aid to corporate planning, business results are predicted in a
simulation using mathematical and statistical modeling techniques in order to gain an

understanding of the impact of major influences such as price, volume, capacity and input costs.

Systems engineering and analysis, in which flow diagrams are used to define the operation of
procedures for which the intention is to utilize computers and/or telecommunications equipment

to automate some or all of the process.

Before starting to map the processes a convention to describe the hierarchy of process levels should

be declared. A typical three level hierarchy includes “process”, “activity” and “task” [3].
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e Process: A top level description of a major business activity, e.g. “Sales™.

e Activity: This is the next level expansion of each step in the process, e.g. “Processing Customer
Orders”.

o Task: A task is a step of the activity in the process hierarchy. For example, “Printing Customer

Invoices”.
Definitions

Process

A sequence of steps, tasks, or activities that that converts an inputs to output. It adds value to the
inputs by changing them or using them to produce something [5].

Input

The materials, equipment, information, people, money, or environmental conditions needed to carry

out the process [5].

Output

The product or service that is created by the process; that which is handed off to the customer [5].
There are several techniques for mapping processes. “Flowcharting” is one of them. It is a
technique for mapping a process pictorially. Another technique for mapping processes is “process
table™. It is a tabular way of mapping processes. These two techniques are explained in detail.
3.2.2.1. Flowcharting

Flowcharting is a technique for mapping a process pictorially with symbols. For most flowcharts,

rectangular boxes are adequate to represent process steps. However, additional level of detail can be
added by using a series of standard symbols. One of the most widely used is the ANSI symbol set
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[3]. A commonly used flowchart symbols of this set are given in Appendix 3. The basic
methodology for preparing flowcharts is [4]:

e Listing the main activities, including decision points, that make up the process.

e Drawing the flowchart by arranging the activities in order, using arrows to show the direction of

flow.

There two points that must be considered when preparing flowcharts. They are [3]:

e The process should be drawn as it s, not how it is supposed to be.

o Flowchart is a tool not an overall objective. There is no need to produce the world’s neatest

flowchart.
Flowcharts show the steps in a process, how they link together and the sequence of operation. A
flowchart for the “internal purchasing process” of a typical manufacturing company is given in

Appendix 4.

A range of additional information can be recorded in a flowchart [3]. For example:

The objective/purpose of each step (as opposed to simply describing the activity)
e The department or person who carries out each step

o The duration of each step

o The volume “flowing through” each step

o The physical inputs/outputs of each step

o The error rate (or conversion) at each step
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o The resource involved in operating the step

o The delay time between steps.

3.2.2.2. Process table

Process table is a tabular way of mapping a process. The process table consists of rows and
columns. All the information that can be stored in the flowchart symbols can also be stored in rows

and columns of the process table.

The basic methodology for preparing process tables is:

e Decomposing the process into activities and activities into tasks.

o Arranging the process table by placing the activities and their tasks in rows and their attributes in

columns of the process table.

Each task of an activity is represented by a row. The number of rows in the table is equal to the
number of tasks in the process. Each column, also called a field, in the process table stores one
attribute of the activity task. The fields that must be located in the process table are number and
definition of process, activity and task. Additional information can be recorded on a process table

by adding other fields.

A process table has several advantages over process flowcharts;

1. The type of data that can be stored in the table is extremely large since we can add as many rows
and columns to the table. But the analyst is limited with several types of symbols when using

flowcharts.

2. A process table is a database once it is stored in a computer file. Therefore it can be processed by

using the capabilities of computers.

A sample process table prepared for documenting “internal procurement process” of a paper

manufacturer firm is given in Appendix 5. The properties of this table are as follows:
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1. The table consists of 13 columns (fields) and 17 rows.

2. The fields that are located in the table are “process number”, “definition of process”, “activity

77 &

number”, “definition of activity”, “task number”, “definition of task”, “person/dept. that carry out
the work”, “task type”, “input data”, “output data”, “media of input data”, “media of output data”
and “problems, proposals for improvement and exceptions”. Other fields can be added to the table

or some fields can be dropped.

3. The table was prepared in an Excel® spreadsheet. Therefore the data in this table can easily be
stored, retrieved, filtered, summarised, printed and distributed by using the computers. For example,
the table was filtered by “task type” to select approval tasks as can be seen in Table 3.1. by using
‘filter’ function of Excel® Also the process table was summarized by using the pivot table function

of Excel® and the summary table is given in Table 3.2.

A B C D E F G H
Person/Dept
Process Definition of process Ac:;llty Definition of activity | Task no. Definition of task that carry out | Task type
1 no. . the work
1 Internal purchasing 1 Purchase requsition 2 1th approval The head of the |Approval

dept.that make
the requsition

3
1 Internal purchasing 1 Purchase requsition 3 2nd approval General Approval
manager
4
1 Internal purchasing 1 Purchase requsition 6 Signing purchasing form |Accounting Approval
manager
7
1 Internal purchasing 3 Stock monitoring 3 Signing bill of laiding for [Stock planning |Approval
material that is under dept.
stock control
15

Table 3.1. The filtered process table to select tasks which are ‘approval’.
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Sayl Task type | Definition of activity
Task type Posting invoice ;:r::igzﬁ Purchasing Stock monitoring Genel Toplam
Approval 0 3 0 1 4
Decision 0 1 1 0 2
Operation 2 4 2 2 10
Genel Toplam 2 8 3 3 .16

Table 3.2. A summary of process table - the distribution of tasks by activity.

4. The last field of the table is “problems, proposals for improvement and exceptions”. It is used for
storing the problems, improvement opportunities and exceptions of the process task if there is any.
The guidelines for identifying problems and improvements for a process are given in the third step
of the process analysis methodology.

5. The field which is called “task type” is used for storing the type of work. A task can be an

operation, a decision, a transportation etc.

6. There are four fields in the table for modeling data flow in the process:

Input data. It stores the data/information required for the process task.

Output data. It stores the data/information that is produced in the activity task.

e Media of input data. It is the media in which the input data/information is carried to our system.

Media of output data. It is the media in which the output data/information is stored.

Collecting data about data relationship in the process helps to determine inefficiencies in the
capture, ownership and dissemination of data, to avoid unnecessary duplication and redundancy. In
processes that depend heavily on the existence of complex and widely distributed data, data
modeling is needed in support of process mapping. Since our aim is to define processes that will be
automated by ERP, data representation in the process map is a must but to a certain extend. We are

not building a computer database.
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The process table given in Appendix S is one plain data table. It can be transformed to a set of
smaller, stable data structures i.e. it can be normalized. In addition to being simpler and more stable,
normalized data structures are more easily maintained. A data structure can be normalized in three

steps as shown in Figure 3.5. The process table in Appendix 5 is in the first normal form.

Unnormalised
relations

[ Step 1. Remove repeating groups

Normalized
relations

(1NF)

| Step 2. Remove partial dependencies

Second normal
form (2 NF)

relations

| Step3. Remove transitive dependencies |

Third normal
form (3 NF)

relations

Figure 3.5. Normalization of a relation in three steps.
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3.3. Measuring the performance of processes

General Guidelines

One of the fundamental steps of the process analysis is measurement of the actual and required
performance of the processes [3]. Measurement is simply the way in which the performance of the
process is expressed in quantified terms. Measurement is the difference between the two following
statements:

e The process operates well.

e The process output achieves 90% customer satisfaction, the cost of operating the process is $82

per unit and the average cycle time is 2.8 days.

Measurement is the only way to tell if a process performance is or is not improving. There are three

broad areas of process performance which can be measured:

Internal measures: Aspects of the operation of the process itself, e.g.:

o Cycle time

Operating cost

Volume throughput

Processing time

First time yield

Output measures: Aspects of the process output which can be measured without involving the

customer, e.g.:

o Delivery performance/timeliness
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e Output volume/value

Physical characteristics

e Completeness

e Conformance to specification

Accuracy/error rates
Customer Satisfaction Measures: The customer’s reaction to the output of the process, e.g.:
e Perceived value for money

e Emotional reaction to the product or service

Experience of using the product or service

Perceived ease of obtaining the product or service.

Once it is known that how the performance of a process will be judged, it is easy to decide what to

measure.
Three of the techniques for measuring the process performance are as follows:

3.3.1. Cost/Cycle Time Analysis

This is a technique to identify and display the components of cost and elapsed time in a process [3].
Having produced a flowchart for the process, next steps are: 1."Measure the time taken to do each

step in the process and the delay time between steps. 2. Measure the costs associated with each step;

such as time, equipment, materials.
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A sample cost/cycle time analysis for a purchasing process is given in Table 3.3.

- | Activity Process |Delay Total Cost of | Other Total
time time time People costs costs
(hours) |(hours) |(hours) [($/trans.) |($/trans.) |($/trans.)
1. Identify needs 2.00 1.00 3.00 20.00 20.00
2. Write requisition 0.25 5.00 5.25 2.50 5.00 7.50
3. Authorize requisition 0.1 2.00 2.10 1.00 1.00
4. Identify supplier 1.00 0.10 1.10 10.00 10.00
5. Negotiate price 0.5 0.5 1.00 5.00 5.00
6. Write order 0.10 3.00 3.10 1.00 5.00 6.00
7. Post order 0.10 48.00 48.10 1.00 1.00 2.00
8. Receive goods 0.25 0.10 0.35 2.50 2.50
9. Check with order 0.25 12.00 12.25 2.50 2.50
10. Deliver to user 0.5 0.50 5.00 5.00
Total 5.05 71.7 76.75 50.5 11.00 61.50

Table 3.3. Cost/cycle time analysis for purchasing process.

Cost/cycle-time analysis is used to identify the activities which are problematic. For example in the

above analysis:

1. Delay accounts for 93 % of the total elapsed time.

2. Three of the activities incur 61 % of the total processing costs.

Whether the aim is to reduce cycle time or processing costs, the focus for improvement effort is

easily determined with a cost/cycle-time analysis.

3.3.2. Value Added Analysis

This a technique to examine critically which steps in a process add value [4]. Three are two types of

value adding activities:

1. Real value adding activities
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They contribute to meeting customers’ requirements. e.g.: physical delivery of the product or

service, acknowledging a customer order if the customers requires this.

2. Business value adding activities

They contribute to stated requirements of the organization. e.g.: maintaining a customer database,

specific training of essential skills.

All other activities add no value. For many organizations, less than 30% of the costs are associated

with real value adding activities.

Value added activities is best conducted at the activity or task level, by shading each step in the
process flowchart according to their value add. The process table in Appendix 5 was revised to
represent non-value adding activities and is given Appendix 6. Non-value added tasks like

approvals, redundancies are represented by shaded rows in this revised table.

3.3.3. Customer Requirements Analysis

The purpose of all processes should be to produce an output to meet a customer’s agreed
requirements. This is also true for each step in the process, the customer being the person carrying

out the next process step.

In assessing customers’ requirements it is necessary to answer the following questions:

What are the components of customer requirements?

What is the relative importance or weighing of each component?

How does the customer judge our performance?

What level of performance meets or exceeds their expectations?

What is our current/target level of performance?
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3.4. Identifying Improvements

This section contains three steps for identifying improvements: determining and annihilating the

assumptions, determining and eliminating waste and identifying improvements.
3.4.1. Determining and annihilating the assumptions

Improvements can be addressed not by jumping to solutions, but by first testing the validity of
assumptions causing problems. Assumptions are suppositions that something is true [8]. Just as
people once believed that the earth was flat, they will continue to prevail, like traditions, until they
are somehow invalidated. Assumptions cause us to make statements that begin “we can’t
because...” or “we would, but...” Often the reason for the occurrence of assumptions is the
exceptions, like a specific customer. Say a customer required orders to be delivered 48 hours after
submission. The assumption could then be made that all customers require orders to be delivered
within 48 hours causing the analyst to develop the processes and invest the capital according to this

duration.
There are five steps that can be taken to test the validity of process assumptions [8].
3.4.1.1. Identifying process problems

Identifying the problems within a process can be achieved by comparing the present with the
desired and searching the reasons for this difference. If the cycle time is being examined, identify
for each step the problems that contribute to the gap between reality and the expected cycle time.
Don’t state it as, “Cycle time is poor because data for orders are never complete and rework is
always required to get the proper information.” It is important here to state the problem as a fact.
“Over the past year, 5 to 10 days have been added to the cycle time because 50 percent of the 8,000

orders processed required some rework.”
3.4.1.2. Identifying the rules behind the problems

Rules can be thought of as process specifications that must be fulfilled before the process proceeds.

That is, unless steps one and two are fulfilled, or unless some conditions prevail, we do not move on

45



to step three. State rules that are formally written or implied. Maybe the rule behind the incomplete
order problem is that all information must be received by shipping before an order will be shipped.

3.4.1.3. Identifying the assumptions behind the rules

We defined an assumption as the supposition that something is true. Here we want to identify the
suppositions that have caused us to build the rules into the process. These are described as
constraints imposed by the environment (customers, technology, and input/output flow). This is a
good way to think of assumptions—look at how people react to problems. A problem arises and we
address it by adding controls and measures that prevent it from happening again. So we assume that
the problem cause is defined and attacked by the rules placed on the process. In this step we work in
the opposite direction. We’re trying to identify what the assumption was in the first place that
caused us to impose the rule on the process. Define assumptions as reasons for the rules. For
example the assumpﬁon behind requiring all information at shipping is that all the information is
needed to ship the order properly.

3.4.1.4. Determining whether or not the assumption is valid

Simply, we must answer whether or not the assumption is true. In this step it is necessary to gather
data to evaluate the current process state. In this case, is all the information really necessary to the
act of shipping the order? Chances are that in an overwhelming minority of cases, more information
than normal is required to process the order. In typical fashion, when the uncommon problem
occurred, controls were put in place to get all information to shipping so that it would be there in
case it was needed. The problem is, getting all the information has negatively impacted the process

cycle time.
3.4.1.5. Invalidating the assumptions

There are three possibilities coming out of step 4. The assumption is valid, valid but invalidateable,
or invalid. If the assumption is valid, the system analyst addressing the specific problem must take
the assumption into account. If the assumption is valid but invalidateable there are two possibilities.
One is if the assumption is valid only a small part of the time, aim the redesign effort at handling
the overwhelming majority and then somehow flagging the minority to be handled appropriately.

The second is when the assumption is accurate in 100 percent of the cases but could still be
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invalidateable if some other condition were to be satisfied. Finally, if the assumption is invalid,

redesign the process without regard to the old assumption.

Examplé: Work through or around the assumptions. Since only 5 percent of the orders require other
pieces of information, redesign the process to satisfy 95 percent of the cases and to some-how flag

the 5 percent minority so that the special conditions can be met.

This process can be painful at first as it challenges widely accepted rules of how the business must
run. Assumptions are so deeply buried that many of us are not even aware of them. This is why it
takes a methodology like this to bring them to light and test them. Challenging them is actually
more difficult than the redesign.

A medium-sized company incurred extensive cost in testing raw materials because the rule in the
process was that the suppliers would not do the testing. The assumption behind the rule was that the
company didn’t carry enough weight to make such requirements of suppliers. It turned out that the
assumption was invalidateable. That is, most suppliers were providing these services for their larger
customers and that this company was actually handled as an exception. Most suppliers were used to
providing these services so it fell within their normal operating procedures. Thousands of dollars
were saved by shifting the responsibility to the suppliers. The customer agreed to pay the nominal
fee to have the services provided by the supplier—this at a much lower cost than performing them

themselves.

Rules and assumptions can be invalidated. Challenge them by considering these aspects of them:

e Who performs the work? The old rule “whoever did it first has the responsibility” really holds.
Just because someone has performed an activity does not mean that they are always the right

person in the right place to get it done.

e Where is work done? Are decisions made and jobs done at headquarters that could be better
performed in the field? Why do so many companies perform sales forecasting at the main office

when it is the sales person who daily interacts with the customers?

e What resources are required? Challenge the number of people or the amount of capacity being
used. Bill Gates, CEO of Microsoft endorses the “n-1" rule. Take the number of people or other
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resources in a process and validate whether or not “n” people must be utilized or if “n- 1” could
work. An example might be to look at the amount of inventory coverage that your company
maintains to fulfill orders. If 60 days of inventory has been maintained for years, challenge the
validity of that assumption and test whether 45 days or even 30 days are sufficient.

o In what cases does work get done? When someone states that a piece of information or an output

is needed, ask them how many times it gets used as a percentage of total instances.

e How is work controlled? How often does the process checker who adds no value really find
something wrong? For requests or items requiring managerial review, what percentage gets

rejected or even questioned?

e What does the customer really need? Again, let’s not limit redesign options to something that
happened once four years ago. What percentage of our customers need the requirement, and
should it be handled separately?

3.4.2. Determining and eliminating waste

The term “waste” is defined as any output in a process that is redundant, non-value adding, missing,
illogical or absolute. When a process is mapped participants will be amazed by things that have
been executed in a process that fit the characteristics of waste. However most of the waste have

built into the process intentionally and usually for good reasons [8].
3.4.2.1. The reasons of why waste survive over time in processes
Obsolescence

Through the life of the process, procedures are built in that, at the time, had a very clear reason. We
are dealing processes that most likely have newer been mapped before. In many cases we are
dealing with a series of departmental activities that newer even been identified as processes before.
But very often, things have changed in the business over time that have reduced them to non value

added activities. For this very reason even reengineered processes must be continuously improved

8].
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Vertical orientation

In companies that have been vertically oriented (that’s about 99.9 percent), steps in processes are
increased in number with the proliferation of departments. Things like departmental approvals,
filings and summary memos are put in place by departmental heads to protect their areas. When a
process is viewed cross-functionally with customer focused expedtétions, these outputs become
visible like sore thumb. Also, the lack of trust in other department’s capabilities usually lead to
meetings, summaries, forms, and inspections (of the supplier departments’ outputs) that are often
unneeded [8].

Narrow view

Until a process has been mapped, no one really understands the true flow of process - no matter
what they tell you about how long they have been in a job or company. As a matter of fact, the

people that have been in the process the longest are the ones who tend to learn the most in a

mapping effort [8].
3.4.2.2. Types of waste and ways to eliminate them

It must be restated that in a process improvement effort, It is useless to make a brainstorming
session on how to improve the process and expect to streamline it. It must be mapped first. The map
not only defines the IS process completely, but without it, it’s almost impossible to detect activities
that are redundant, non-value adding, missing, illogical or obsolete. For it is between the supplier
and the customer(s) of an activity to determine whether or not it fits one of these types. And it is in
the process map that these relationships are demonstrated and fully understood. Types of waste are
listed below, with tips on what to look for in the process map [8].

Redundant

An activity that duplicates another. Words to look for are “copies made”, “document filled”,
“output approved” and sometimes “data entered”.
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Non-value adding

In this step we are not looking for the quality of the activity for it can be improved. We are talking

about whether or not the activity should remain in the process.

The following questions should be answered to determine whether process steps add value or not to

the process performance:

e Would the customer notice a loss of value if the step were missing?

e Would the product or service be obviously incomplete without this step?

e If you were forced to complete the process on an emergency basis would you skip the step?

e If you owned the business and could pocket the savings from skipping the step, would you skip
it?

e s the activity performed to accommodate errors in the process, i.e. rework?

o Is the activity performed to undo or check someone else’s work?

e s the activity performed to avoid dealing with someone or some system?

Missing

Even when the goal is to reduce cycle time, a process that has newer been mapped before has as
much likelihood of adding needed process steps as it does eliminating non-value added steps.
Especially in industries effected by changes in laws like the food and medical industries, process

steps are often added to assure customer safety. Also, things that get lost, changed, or

misinterpreted between functional areas occur because something is missing in the process.
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lllogical

These usually occur in process steps that add value but are done at the wrong time, passed to the
wrong people, or executed by the wrong people in the process. When you see that an area manager
is doing the actual work it is illogical. Likewise, when someone without the proper expertise or

proximity to equipment and information is executing the activity.
Obsolete

Like non-value added activities, these type of waste are addressed by viewing each output through
the eyes of the immediate and sometimes subsequent customers. Each step in a process map should

be scrutinized to assure that we are not still doing things because we have always done them.

Input from process team members in the identification of waste should be compared to these five
categories as they relate to cycle time and other process expectations. For example, if a process
expectation is to improve accuracy of meeting schedules, a non-value added step would be defined
as one that adds no value in the achievement of accurate schedules.

3.4.3. Identifying improvements

The techniques and methodologies already covered will reveal obvious opportunities for

improvements [3], for example:
o A flowchart may indicate clearly illogical sequences of operation

e Cost/cycle time analysis could highlight delays which can be eliminated by simple re-

arrangement
¢ Value added analysis may indicate steps which can be eliminated
3.4.3.1. Improvement Options

Analysis of the process should identify a range of opportunities for improvement. The main types of
changes that can be done through this analysis are [4]:
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1. Streamlining

Reducing the complexity of the process by eliminating or combining steps in the process. This

could include:

¢ Eliminating non value adding steps

Reducing checking, referrals for decisions and sign-off ‘s

¢ Combining two or more separate steps

Removing the cause of a process step, for example error proofing to eliminate a rework step

2. Simplification

This is often possible where a process has evolved to handle many varieties of a similar operation.
For example, where the same process steps are used to purchase low value single items and high
value items, separation into two or more processes to cover the different varieties can give overall
simplification.

3. Parallel vs. series operation:

Rearranging the operation such that different steps can be done simultaneously rather than in

sequence; or for some possible improvements, vice versa.

4. Redesigned basic operations

Changing the activity carried out in a process step by, for example:

o Eliminating or simplifying paperwork, forms, etc.

o Standardizing procedures
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Automating the task

Redesigning methods, facilities, task requirements or layout

Reducing the causes of errors or variation

Incorporating technological changes, IT or non-IT based

5. Other

Other improvements may be possible via:

e Enhancement; adding flexibility, information, features or service

¢ Changing batch size or frequency of processing

o Developing different working methods with customers or suppliers

¢ Reducing the need to operate the process at all

The process table in Appendix S contains a field named “problems, proposals for improvements &

exceptions”. The improvements that are identified for “the internal purchasing process” in the

fourth step of the methodology were entered in this field for each activity task.

53



3.5. Matching the documented processes with the processes in the ERP application.

At the end of step 1 we have selected the processes that will be implemented and in step 2 we have
defined them. In step 3 we have defined the guidelines for measuring the performance of processes.
And in step 4 we have identified the improvement opportunities for these documented processes.
Before identifying the gaps between the ERP application and requirements of the enterprise, the

enterprise’s documented processes should be matched with the processes in the ERP package.

There are several sources from which ERP processes can be extracted:

1. The ERP application’s own documentation. The processes in the application are usually the
reengineered process models, which are also called best practice processes. Detailed information

about these processes and functions are available in help documents of the ERP applications.

In SAP R/3 there is an additional tool from which process documentation can be obtained. It is
called Business Engineer. R/3 Business Engineer contains documentation for about 800 business
processes and more than 170 core business objects integrated within the R/3 system, along with
graphical methods for viewing, navigating, configuring, and testing a productive R/3 system. A

sample flowchart from Business Engineer for “vendor invoice processing” is given in Appendix 7.

2. Functional consultants that have worked in the implementation of the modules of the ERP
applications. They know well the processes in the application and they are capable of identifying
which enterprise process steps coincides with which functions of the ERP package. Therefore
functional consultants of the ERP application should attend the process analysis study together with

domain experts from the enterprise.

In this step documented processes are simply matched with business processes defined in the ERP
package. There may be one to one, one to many and many to one relationship between these two
sets of processes. For example “sales” process of the enterprise coincides with two processes in the

?

ERP package namely “customer order processing ” and “invoicing”. One to many relationship

exists in this type of match. Examples of three types of match can be seen in Figure 3.6.
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One to one

Enterprise Process ERP Process

Customer registering Customer account processing

One to many

Enterprise Process ERP Process
Sales Customer order processing
Invoicing
Many to one
Enterprise Process ERP Process
Internal Purchasing Purchasing
External purchasing

Figure 3.6. Match of processes.
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iii. The ERP function itself should be compared with the process step. An ERP function can be
configured to a certain extend to adapt to the requirements of process steps. The ERP functions
contain parameters. An ERP function can be configured with the help of these parameters. This
process is called “configuration” in ERP terminology. For example interest rate is usually a
parameter in interest calculation programs so that users can calculate interest with different interest
rates. But sometimes some attributes m an ERP function can not be configured because they are not
parametric. In that case the source code of the function c.zan be changed with programming. But this
is usually the least desired practice in ERP implementations. Changing source code of programs is
costly and alters the standards in the ERP application.

3. An inconsistency between the flow of ERP and enterprise process. Determining the
inconsistencies between the enterprise and ERP process flows requires a broader perspective than
evaluating functions. A process in the ERP application mostly includes several functions in more
than one module of the application. Therefore being an expert in one module is absolutely not
enough to compare process flows. A stock movement in the logistics module causes an accounting
document to be posted in the finance module. Usually functional consultants of the application with
over modules perspective are valuable sources of information to compare the logical flow of

enterprise processes and ERP processes.
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CHAPTER 4
A MANUFACTURING FIRM CASE STUDY
4.1. The analysis

The process analysis methodology that is presented in this study is applied to a manufacturing firm
before the implementation of ERP application which is the SAP R/3° . The purchasing process of a
paper manufacturing company was selected for the analysis. The reason for selecting the purchasing
process is that this process is related with both logistics and finance departments of the firm and
materials management (MM) and finance (FI) modules of SAP R/3. The process was first mapped.
Then the opportunities for improvements for the process were determined. Later the process was
matched with the purchasing process of the ERP application. Finally the gaps between the
enterprise and ERP process were identified. The aim was to determine whether the purchasing

functions of the package were suitable for the enterprise requirements.
The analysis for identifying the gaps has taken place in seven steps.

4.1.1. The process which is to be analyzed and compared was selected. It is the internal purchasing
process. The process can be broken into the three parts as explained in the second step of the

methodology: process, activity and task.

4.1.2. The formal and informal data about the process was collected by applying a questionnaire
which was given in Appendix 2. The questionnaire consisted of three parts which are also the three
activities of the process: purchase requisition, purchase order and good’s receipt. The questions
were directed to the people from purchasing department and the warehouse in the factory. Specific
data were collected with closed-ended questions and informal and undocumented data were

collected with open-ended questions.
4.1.3. The process was mapped by following the guidelines in the second step of the process

analysis methodology. The tool that is used for mapping the process is process table. The internal

purchasing process was mapped by a process table and is given in Appendix 5.
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4.1.4. The problems, improvement opportunities for process steps were identified by following the
guidelines in section 4 and incorporated into the process table. It is given in the process table in

Appendix S.

4.1.5. Internal purchasing process was matched with the purchasing process of the material
management (MM) module of SAP R/3 package. The internal purchasing process of the enterprise
coincides with the purchasing process of the ERP. There is a one to one relationship in this match

which is also illustrated in Figure 4.1.

Enterprise SAP R/3
Internal purchasing process Purchasing process

Figure 4.1. Match of ERP and enterprise processes.

4.1.6. The detailed information for the internal process was collected. The process belongs to
logistics part of the ERP application. But the process’s relationship to finance was also determined.
Because a stock movements in logistics is also an accounting posting in finance in a typical
enterprise.

Purchasing process of SAP R/3

We followed two steps to explain the purchasing process of SAP R/3:

e Materials management workflow of the process

o The documents that is used and outcome in SAP R/3 for the purchasing process and the account

postings made.
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4.1.6.1. Materials management workflow of the process

Figure 4.2. gives an overall view for the purchasing process.

Purchase
TN S Rd

Invoice Payment \ Vendor Selection
\
~
4 \
Invoice A Accounting
Verification | Purchase Order
A ,’
\_ Z
Z
Good's Purchase Order
Receipt | Follow-up

Figure 4.2. Purchasing process overview.

Starting from the top box, we see that a purchase requisition is created. This can be entered
manually (as in the case if a secretary wants to order office supplies), or automatically via MRP
(through Materials Requirements Planning, where material requirements are generated based on
satisfying customer orders, production lines, and other needs). A purchase requisition would contain

information about :

1.What is being requisitioned? (Material / Service)

2. How much? Quantity

3.When is it needed? Delivery date

4 Where will it be delivered? (Plant, storage location)
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5. How will it be used? item category

6.How will it be paid for? account assignment category - this may also state how the
material/service will be used, as the account assignment may be a sales or production order(for

example).

A purchasing request may have to go through a release procedure in order to be converted into a

purchase order.

Next, it is up to purchasing to determine a vendor for this requisition. In SAP, the purchasing
department has several options : source lists, purchasing info records (material-vendor records),
quota arrangements, and vendor master records. A vendor may also be selected based on price

quotations attained by the purchasing department.

A purchase order may now be created. Note that in the standard configuration, a purchase
requisition is not required in order to create a purchase order. The same information entered in the
purchase requisition is entered in a purchase order (note items 1 through 6), plus a purchase order

would have a specified vendor.

Purchase order follow-up depends on the purchasing organization. In some organizations,
confirmation of a received PO is required. The confirmation could then be a signal to the receiving
dock to expect goods on a certain date. Follow-up might include further negotiation, such as price,
quantity, or delivery date changes.

A goods receipt for the purchase order is now entered. In the standard configuration, a goods receipt
does not require a PO, or any other type of order. With valuated materials, a goods receipt will now
cause an account entry. This account entry will typically be against a stock (or production/sales
order) account and a clearing account. Note that to the side, goods issues and transfer postings are
shown. These are also functions of a warehouse, and both can cause account postings. It is

important to understand which goods movements will affect accounting and how.

Often an invoice will be received with the goods shipment, but it can be received independently.

Invoice verification is the process of determining whether an invoice matches what was received. In
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SAP, invoices can be entered either from materials management or from the accounts payable side.
Most of us would hold that it is up to A/P to enter the invoice, but who better to verify the invoice
against the goods shipment and quality than MM? This issue is up to the company and project team
installing SAP. The account entries made upon invoice receipt will typically be against the clearing
account posted when the goods received and the vendor’s account (indicating that the vendor should
be paid). The invoice may be blocked for payment for various reasons (e.g.invoiced too early,

wrong quantity), but even blocked invoices can cause account postings in SAP.

The invoice can now be paid. Invoice payment is done by A/P, outside of MM. This is done by
means of payment programs where A/P clerks have the ability to select which vendors to pay, the
means of payment, and whether or not to block payment (based on subsequent quality inspection
(QD), or poor relations with the vendor). The account postings for payment are typically against the
vendor’s account (signifying that payment is being received) and against cash (or a bank account).
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4.1.6.2. The procurement process documents

The purpose of this section is to show account postings which relate to documents created from

materials management. This will include the creation of the following documents :

1. Purchase requisition

2. Purchase order

3. Goods receipt

4. Vendor invoice

Note that quotations will not be considered. This is because these documents has not an account
assignment category. Their only relevance to accounting is that they specify a material (and thus a
material type), and the quotation specifies a vendor and a price. With no account assignment
category, however, there is no specification as to who will pay for the ultimate purchase.

4.1.6.2.1 The purchase requisition

The purchase requisition is created through transaction ME51 (Log > MM > Purch > Req. >

Create). As mentioned, the following are determined in a purchase requisition :

1. What is being requisitioned? material / service

2. How much? Quantity

3. When is it needed? delivery date

4. Where will it be delivered? plant, storage location

5. How will it be used? item category
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6. How will it be paid for? account assignment category - this may also state how the
material/service will be used, as the account assignment may be a sales or production order(for

example).

A sample purchase requisition is given in Figure 4.3.

¢:-Purchase Requisition: Item Overview

%

Account assignment category (stock account,

fixed asset account, cost center etc.)

Item category (standart, consignment,
subcontracting)

Figure 4.3. Purchase requisition

As mentioned, neither the vendor, nor the material price is specified in the requisition. A vendor can

be specified in a requisition which has been "allocated", but that’s a separate story.

The purchase requisition has no direct account postings. When a purchase order is created with
reference to the requisition, the account assignment (category) and the material items are carried
over. The account assignment can be changed when the requisition is converted to a PO, but not the
account assignment category. (You can change the account assignment from one cost center to

another, but not from a cost center to a sales order -- different account assignment categories).
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4.1.6.2.2, The purchase order

A purchase order can be created for a known vendor with the transaction code ME21 (accessed by
Log>MM>Purchasing>Purchase Order>Create>Vendor known). An un-allocated (no vendor
previously selected) purchase requisition might then be referenced. Alternatively, a purchase order
can be created with reference to an allocated requisition using transaction code MESS8

(Log>MM>Purchasing>Purchase Order>Create>via requisition).

As mentioned, the purchase order has the same entries as a requisition, plus item prices and a

specified vendor. A sample purchase order is given in Figure 4.4.

3 Create Purchase Orde  (tem Overvie

Figure 4.4, Purchase order.

The purchase order has no direct account postings. However, account postings from goods receipts

and invoices made against PO’s are very much affected by accounts designated in the PO’s. A
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purchase order’s account assignment can be changed as long as no goods have been received
against the PO, and no invoice has been posted against it. (Thus, if no GR or invoice has been
posted against a PO, the account assignment can be changed from one cost center to another, but

not from a cost center to a sales order -- just like with requisitions).

4.1.6.2.3. The goods receipt (for a purchase order)

A goods receipt for a purchase order is created using transaction code MB01 (Log> MM>Inventory
Management>Goods movement>Goods receipt>For purchase order). A movement type can then be
selected via the menu bar, or using the list of possible entries. In SAP, every goods movement has a
"movement type". The three headings of goods movements in SAP are good receipts, goods issues
and transfer postings. Most goods movements will cause account postings. More will be said about

that later.

With every goods movement (or transfer posting) in SAP, a material document is created. For every
goods movement which affects a G/L account, an accounting document will be created (separate,
but tied, to the material document). Material documents are not deleted, but they can be canceled or
reversed. Thus, if a good receipt was posted with the wrong storage location and the wrong
quantity, the receipt could be canceled. The cancellation will create a new material document (and
probably an accounting document which will contain reverse debit/credit entries to what were
entered in the first accounting document). Note, that if a goods receipt is entered for twenty-five
pieces of a material, and only twenty pieces were actually received, a reversal could be entered.
This reversal would be for five pieces. It would also have a material document, and the associated

accounting document would have reverse debit/credit postings for the value of the five easy pieces.

A sample goods receipt for the purchase order is given in Figure 4.5.
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oods Receipt for PO: 'Selection Scréen

Purchase order referenced

Figure 4.5. Goods receipt for the purchase order.

The movement type is one of the most important entries in materials management. It controls how
account postings are made (as we will see), and it is very easy to overlook, as it is only a three-digit
identifier. After several materials movements, one becomes familiar with common movement types
(e.g. 101 - goods receipt of a PO, 201 - goods issue for a sales order, 561 - initial stock entry, and so
on). The movement type will control the account postings with the aid of other parameters (such as

the material type and the account assignment category).

The accounting view of the above transaction is given in Figure 4.6.
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Debit and credit (-)
postings against
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Posting key (determines whether entries are debits or credits)

¢

Figure 4.6. Accounting document of good’s receipt.

Using the movement type (101), SAP’s automatic account assignment was able to determine that a
debit should be made to the cost center’s account (which was specified on the purchase order), and
the GR/IR clearing account should be credited. With automatic account assignment, the proper
accounts with their respective "posting keys" were specified. Posting keys determine whether debits

or credits are made against given accounts. More will be said about posting keys later.

4.1.6.2.4. The invoice (for a purchase order)

Invoices on the materials management side of SAP are entered via transaction code MRHR
(Log>MM>Invoice verification>Document entry>Enter invoice). As mentioned, these are usually

entries made by accounts payable (A/P) clerks, but SAP allows its customers the option of entering
this information in MM.
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In SAP, invoices are not posted unless total debits and credits balance. Preliminary posted invoices
can be made for invoices. In such a case, the proper purchase order (PO) to register the invoice
against is unknown, therefore an A/P clerk can enter the invoice information, and "park" the

document. Note that in "parked" invoices, no account postings are made.

Invoices can be blocked for payment because tolerances are exceeded. For example, the invoice
date is much before the expected receiving date stated on a PO, thus date tolerance has been
violated (it wouldn’t be the first time a date was violated). Similarly, an invoice can be entered for a
quantity greater than that which was received. Here the quantity tolerance has been violated. In

SAP, even though an invoice is blocked for payment, account postings are made.

With goods movements, a material document is always created, and an associated accounting
document is created when G/L accounts are affected. With invoices, one accounting document is
created. An itemized listing of an invoice entered with reference to the PO created for this

document is shown in Figure 4.7.
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nter Invoice::Document Adjustment:in: TRL

Credit to vendor
account

Debit to GR/IR clearing
account

Vendor being invoiced
Good’s receipt and invoice receipt
(GR/IR) clearing account

Figure 4.7. An itemized listing of an invoice entered with reference to the PO.

The accounts referenced in the above picture are not posted to until the invoice document has been

saved. The "accounting view" of the above saved document is shown in Figure 4.8.
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Figure 4.8. The accounting document of invoice receipt.

The accounting view of the invoice reflects what the item view showed, but note that the account
entries could not be made unless the invoice balanced. Also shown in the picture are tax codes. Tax
codes can be created with a simple valuated entry (which would be manually maintained by A/P,
purchasing, and system administrators). Tax codes can also be maintained via an external interface.

With the goods receipt, the debit to the cost center account (which could be the cost center’s stock
account) represents an increase in on-hand stock, while the credit to the GR/IR clearing account

represents an outstanding invoice approval process.

With the invoice receipt, the invoice is verified that, in fact, the goods were received, and were of
acceptable quality. This invoice entry creates a debit to the GR/IR clearing account (to balance the
account), and a credit to the vendor account. A credit to vendor account signifies that in order to

make the account balance, the vendor must be paid (debit the vendor account). Note that if the
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received goods were of sub-standard quality, payment could be blocked at this point by either not
entering the invoice, or (more likely), the invoice would be entered, but blocked for payment.
Invoice verification is considered the third link of "three-way matching" - the matching of the PO,
GR and invoice. The invoice verifies the purchase order price and specifications, and that the goods

in the PO were received and of appropriate quality.

The payment of the invoice is the final link in the workflow chain. The vendor is paid (account
debited), and cash is decreased (credited). In SAP, maintenance of vendor payment is outside of

materials management, but with an integrated system, it is coordinated.

4.1.7. The steps of the documented process were compared with the purchasing functions in the
ERP application. The detailed information that is outcome it the previous step for the internal
procurement process and its functions was used together with the process table that is outcome in
the third step. Also the flowchart for internal purchasing process of SAP R/3 was taken from R/3
Business Navigator. A portion of this flowchart which maps the “vendor invoice processing”

activity is given in Appendix 7.

Additionally one logistics and one finance consultant of the application have helped in matching
and evaluating the functions for each task in the table. The process table was revised to include
corresponding ERP functions for each task and is given in Appendix 8. A function in SAP R/3
application is represented by a four-letter transaction code. The tasks that has no corresponding
functions or has corresponding functions that are inadequate are represented by dark rows in this

table.
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