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Preface

For many years, the area of business process improvement has received much ar-
tention by academia, consultancies and software vendors. Many business proc-
ess improvement concepts have emerged in various types of literarure and often
such concepts have been associated with various buzzwords and fads. However,
in spite of this effort, when observing industry, we still experience much uncer-
tainty about how to approach business process improvement projects and find
that many such projects fail to achieve the expected benehies. This textbook on
business process optimization is the result of our joint etforts over the last six
months, based on a long period of conversations about the need for such a book.

This textbook does not present a general recipe for achieving business proc-
ess improvements, but rather a generic perspective that has the robustness to
go side-by-side with other management concepts. Furthermore, our aim was to
make it practical. This means that the book contains several case-studies that
demonstrate central points. The work also contains concrete analysis tools and
techniques.

The manuscript is organized as a natural How of steps from which a company
proceeds, with the inirial awareness that something needs to be done regarding
the current business processes, over designing new systems and processes and
their implementation to a final evaluation of whether the efforts were success-
ful or not. All in all, the textboak is structured in 12 chapters divided into four
parts:

Part 1: Analysis

Part 2: Design

Part 3: Implementaciun
Part 4: Evaluation

Part 1 provides a description of relevant aspects of the activity of analyzing busi-
ness processes. It begins with providing an understanding of the narure of busi-
ness processes. On this basis, we move on to describe the importance of map-
ping IT systems and how this can be done. Nexr, part 1 provides an overview
of different diagramming techniques for describing business processes. In the
subsequent chapters, the part deals with the topics of business data management
and performance measurement.
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Part 2 guides the reader through relevant aspects in relation to business proc-
ess design. Part 2 begins with providing an overview of different strategies for
approaching business process improvement projects. Next, part 2 provides an
overview of relevant information technologies, which can be implemented for
process improvement purposes. The subsequent chaprer provides instruction in
carrying out the activity of business process design on a concrete level.

Part 3 focuses on topics relevant for the implementation of the process de-
sign. The topics covered in this part are project management and change man-
agement.

Part 4 focuses on the evaluation of a business process improvement project
and how to move on from here. Part 4 begins with describing how to evaluate
business process improvement projects. Subsequently, we describe how to an-
chor an implemented process design in an organization and how to ensure that
a solid basis 1s laid for future process improvements.

We hope you will enjoy reading the book.
April 2010

Jan Stentoft Arlbjorn
Anders Haug
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PART 1: ANALYSIS




CHAPTER 1

Business Processes

Introduction

It is not the strongest of the species that survives, nor the most
intelligent thart survives. It is the one thart is the most adaprable o

change. (Darwin)

The business processes of a company define the behavior of the company. Some
companies behave wisely, while others do not. The success of a company is a re-
sult of the stream of inputs and outputs to and trom the company. In fact, com-
panies are dependent on the inputs from their external environment o survive,
such as employees, money, materials, etc. Thus, it is not enough to have a solid
net capital or possess valuable knowledge, bur it is essential to be able to behave
in accordance with the external environment.

To get a deeper understanding of the meaning of a "business process’, the
next section clarifies this term. The subsequent section provides a brief look at
the historical background for focusing on business processes, This is followed
by a presentation of four views on the way in which business processes can be
analyzed. Finally, this chapter provides a list of examples of possible occurrences
of the need to improve business processes and possible observations of process
inefhciency.

Defining a Business Process

To provide a definition of the term "business process’, the natural place to begin
is a definition of the term ‘process’. The Oxtord English dictionary provides the
definitions of the term ‘process”:

“That which goes on or is carried on”, “a continuous action, or
series of actions or events”, and “a course or mode of action, a pro-
cedure”,
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In other words, a process can be defined as something that happens during a
course of time, and has a beginning and an end.

There are many types of processes. The ones in focus of this book are "busi-
ness processes. Generally, business processes can be divided into:
* Core processes (or operational or primary)
* Support processes
» Management processes

Core processes are the processes that create the primary value stream (i.e. what
produces value for customers) of an organization. So, this includes processes
such as purchasing, manufacturing and sales. Support processes support the
core processes and may be e.g. accounting, human resources, and I'T. Manage-
ment processes govern core processes and support processes.

There are many dehnitions of the term “business process’. A traditional un-
derstanding of a business process is caprured in the definition by Davenport:

A structured, measured set of acrivities designed o produce a spe-
cific output for a particular customer or market. It implies a strong
emphasis on how work 1s done within an organization, in contrast
to a product focus’s emphasis on what, A process is thus a specihc
ordering of work activities across time and space, with a beginning
and an end, and clearly defined inputs and outpurs: a strucrure for

action. (Davenport, 1993)

Another definition, which incorporates the relation to the organization, is pro-
vided by Rummler and Brache:

A business process is a series of steps designed to produce a prod-
uct or service. Most processes ... are cross-functional, spanning
the ‘white space’ between the boxes on the organizarion chart.

(Rummler and Brache, 1995)

Companies are filled with different business processes. Examples of business
processes include: the development of a new product, ordering goods from a
supplier, the creation of a marketing plan, recruiting new employees, closing ac-
counts of unwanted customers, receiving items on stock, etc.

The Focus on Business Processes

The focus on business processes can be traced back to the Industrial Revolution.
The Industrial Revolution broke with the primitive manufacturing forms that
characterized handicraft production in which one person normally carries out

17
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all tasks. Instead, it represented a division of labor, implying that persons spe-
cialize in certain tasks. In this context, Adam Smith’s “The Wealth of Nations™
from 1776 promotes the view that growth is rooted in an increasing division of
labor. Basically, the idea of the division of labor is to break down large jobs into
many smaller tasks in order to make each worker an expert in one isolated area
of production as a means to increase ethciency. This idea is much in line with
the process-oriented perspective on the company in which business processes are
decomposed into sub-processes. However, Smith’s ideas may have some nega-
tive impacts, depending on the implemenrtation. Also, Smith recognized the
potential problems of a division of labor, namely that it may force individuals
to perform boring and repetitious tasks, leading to dissatished workers. Another
problem of a division of labor is that it may lead to a lack of focus on the un-
derlying business processes. This is still seen, especially in large organizations,
where departments are so strictly divided that they focus hard on their own
goals and fail to recognize the greater picture.

The problem of departmentalization is a central problem that business proc-
ess reengineering (BPR) literature attempts to solve by suggesting thar compa-
nies should organize their activities around inter-departmental processes instead
of focusing on department-specific processes. The ideas of BPR originate from
Hammer (1990) and Davenport and Short (1990). Hammer defines BPR as
follows:

...a reengineering effort strives for dramatic levels of improvement.
It must break away from conventional wisdom and the constraints
of organizational boundaries and should be broad and cross-func-
tional in scope. It should use information technology not to auto-
mate an existing process but to enable a new one. (Hammer, 1990,

p. 108)

The customer focus is another central aspect of BPR, which argues that business
processes should be defined with customer value in mind. In this context, cus-
tomers also include internal customers. BPR emphasizes the use of information
technology, which in many cases can reduce the need for human operations.
According to Hammer (1990, p. 108), I'T should not be seen as a means to au-
tomate existing processes, but rather to enable new and better ones.

Four Views on Business Processes

It is common to perceive organizations as a set of business processes that can
be altered in order to improve efficiency. However, there is not one common
view on the nature of business processes, but several diverging perspectives, A
basic understanding of a business process is that it consists of a transformartion
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of inputs from suppliers to outputs to customers, where the transformartion can
be decomposed into sub-processes. Although the input-transformartion-ourput
perspective may not be adequately nuanced in order to understand the complete
nature of a business process, it represents a useful basic understanding. In this
perspective, a business process is triggered by one or more external events and
a set of conditions. The business process then transforms inputs to the relevant
outputs. The inputs are the needed resources (materials, informartion, money,
etc.), while the main outpur is the relevant goods and/or services. The trans-
formation process is governed by policies, rules, culture, etc. Often business
process performance is measured in terms of key performance indicators (KPIs,
described in chapter 5).

One of the main criticisms of the input-transformation-output view is that
real-world processes are less simple than suggested by this view. Ould (1995) ar-
gues for instance that business processes are best viewed as nerworks in which a
number of roles collaborate and interact to achieve a business goal. In fact, there
are many views on business processes. Meldo and Pidd (2000) organize views
on business processes in four themes that have different emphasis and illuscrare
different features of business processes: (1) business processes as determinis-
ric machines, (2) business processes as complex dynamic systems, (3} business

structs. ['hese four views are described in the following subsections (based on
Melao and Pidd, 2000). It should be noted that the four views are not strictly
divided, but include some overlaps.

Business Processes as Deterministic Machines

The first view, business processes as deterministic machines (Figure 1.1) per-
ceives business processes as hixed sequences of well-defined activities or rasks,
in which humans convert inputs into outputs in order to accomplish some
objectives. The view deals with business processes with a focus on strucrures
(tasks and acrivities), procedures (methods and rules) and goals (i.e. related to
process output). From this view, processes are evaluated in time, monetary and
resource dimensions, while satisfying customer needs. The function of IT in
this view is seen as a means of automating, coordinating and supporting the
redesigned processes. The view may be described as hard and static. The view
stresses mapping information flow, item flows, activities, dependencies, and re-
courses needed. In this view, flow charts are often used. The mechanic view
holds several strengths, e.g. thar it is easy o describe and evaluate processes from
this perspective. On the other hand, it can be argued that the mechanistic view
has two major drawbacks. Firstly, it perceives business processes in rational and

19
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technical terms, while neglecting human and organizational issues. Secondly,
it perceives business processes in a static manner, and thereby ignores dynamic
behavior, which may change over time.

Dep A Dep B Dep C
Customer -L Customer
Request | J' ——L | I | Satified
Inputs -+ ‘ Outputs
i@.g. order) (e.q. good
! 4 - ! delivered))
Tra n!sfc:-rmatlc:-n Eracess

Figure 1.1: Business Processes as Deterministic Machines
Source: Melado and Pidd (2000)

Business Processes as Complex Dynamic Systems

The second view, business processes as complex dynamic systems (Figure 1.2},
does not perceive a business process as an assembly of interchangeable compo-
nents, but focuses on the complex, dynamic and interactive features of business
processes. T his idea, more than the mechanical view, perceives a business process
as an open system which adapts to the environment, and the view emphasizes
interaction and dynamic behavior. In some ways, this can be said to represent an
‘organic’ view on business processes. In this open-system perspective, a business
process may have inputs, transformation, outputs and boundaries. A business
process 1s defined as a set of subsystems (e.g. people, tasks, technology, etc.) that
interact internally (the organization) and externally (the environment). While
the mechanical view ignores interactions to a large extent, the complex dynamic
systems view incorporates this aspect to some extent. This implies chat the views
represent a more holistic view in stressing the behavior of a business process as
a whole rather than its parts. On the other hand, this view obviously makes
analysis more complex, and may thus be more risky and require more resources.
Another weakness of this view is that it may lead to the socio-political dimen-
sions of a business process being ignored, because it focuses too strongly on the
organization as a system in a rational manner. Furthermore, feedback loops are
not emphasized much in this view, although such may determine the behavior
of many real-world business processes.
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Ermwironment

Figure 1.2: Business Processes as Complex Dynamic Systems
Source: Meldo and Pidd (2000)

Business Processes as Interacting Feedback Loops

The third view, business processes as interacting feedback loops (Figure 1.3), can
be seen as extending the complex dynamic systems view as it highlights the in-
formation feedback structure of business processes. Overall, this view resembles
the complex dynamic system view by emphasizing interactive and dynamic fea-
tures of business processes from a system theoretical perspective. However, op-
posed to the complex dynamic system view, which focuses on business processes
with no loop systems, the interacting feedback loop view perceives business
processes as closed loops with internal control. Thus, the view does not define
the dynamic behavior of a business process in terms of individual components,
but in terms of interactions between internal structure and policies. In Figure
1.3, business processes are illustrated as flows (rates) of resources (physical or
non-physical), starting outside the system boundaries and moving through a
sequence of stocks (levels). These ‘levels’ represent accumulations (e.g. mareri-
als and informartion) or transformations (e.g. components to assembly). The
Hows (rates) are regulated by policies thar define the actions to be raken in order
to achieve a desired result. Such actions are carried out based on information,
which is where ‘the information feedback loops” become relevant.

While solving a problem of the complex system view, the feedback loop view
holds the weakness that it may resule in human factors being considered as in-
struments to be controlled or to exercise control. Also, although the view may be
easy to understand, it may be difficult to use properly in pracrice.
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Boundary
Erviranment

—| Leyel3

Leweld

Lewial 2

Rates

Figure 1.3: Business Processes as Interacting Feedback Loops
source: Melao and Pidd (2000}

Business Processes as Social Constructs
The fourth view, business processes as social constructs (Figure 1.4), turns away
from perceiving a business process as a predictable machine or as a dynamic

as being carried out and enacted by people who, by definition, have different
values, expectations, agendas, etc. Thus, business processes are not seen as ob-
jective and concrete as in the previous three views. Instead, business processes
are abstractions, meanings and judgments, i.e. a result of a process of subjective
construction in the minds of people. Therefore, in this view, a business process
can be defined in terms of perceptions by individuals and groups with different
frames of interpretation. Such frames are shaped by beliets, values, expectations
and previous experience for which reason ditterent people perceive some aspects
and ignore others. The different views on a business process by difterent people
imply that different views of changes are required. Thus, changes become a
result of a process of negortiation of conflicting interests.

Although solving the problem of irrational human nature, the social con-
struct view has the drawback that the view, if used alone, can hardly provide
a useful quantitative assessment of business process changes, Furthermore, al-
though the view recognizes the socio-political aspects, it offers no way of dealing
with this aspect besides conducrting analyses.
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Ervironmental
constraimts

Ervvironmental
constraints

Transformation

Process
Boundary

Different
Perspectives
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CWATIETS

Environmental

Ernvironmental
constraints
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Figure 1.4: Business Processes as Social Constructs
Source: Melao and Pidd (2000)

Application of the Four Views

The four presented views on how to understand business processes imply very
difterent approaches to the analysis of processes. Thus, if choosing one view,
certain aspects are emphasized while others may be neglected. However, since
the use of one view does not rule our using other views, or at least parts of these,
in many cases it may be advantageous to include aspects of multiple views when
analyzing business processes. Here, it is of major importance that all relevant

The Need to Improve Business Processes

Efficient business processes are tightly linked with the competitiveness of a com-
pany. Usually, the companies with the most efficient processes survive, while the
ones with inefficient processes lose ground. The need for improving business
processes may occur in different areas of a company and have multiple causes.
Sometimes, such needs are easily spotted, while in other cases it is more dith-
cult. To provide a better understanding of the multiple types of situations where
business improvements can be called for, Table 1.1 shows a list of examples of
potential causes and indicarors in relation to business process inefficiency.
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Area

Examples

Organization

If a company is growing, many decisions need to be made within short periods
of time and therafore, thought-through strategies for the execution of business
processes may not have been made.

If companies merge, this, among other things, implies that some of their IT
systemns must work together and that the processes of the companies, to some
extent, should match each other

If the strategy of a company is changed, business processes need to be adapted
to fit this purpose.

If a company does not reach its goals, this may be a strong indicator that some-
thing is wrong with the business processes,

Management

If managers give conflicting information to employees, this is a sign of poorly
executed business processes,

If managers lack a proper overall view of the daily cperations, this may be ex-
plained by business processes not being carried out in an sufficiently predictable
Mmanner,

If managers aim at creating a high-performance culture to ensure smoath run-
ning, business processes may be the most important means to achieve this.

If managers are faced with demands for budget cuts, business-process changes
can be a means to meet these demands.

Employees

If there is a high turnover of employees (often seen in relation to jobs consisting
of monotone work tasks), there is an increased demand for simple and well-
defined processes in order to minimize learning time and errors.

If the job satisfaction of employees is low, this issue may be solved by reorganiz-
ing the processes in which the employees are involved.

If the employees expenence difficulties because of complexity in their jobs, a
change of business processes may be called for.

If a significant increase in the number of employees is expected, it should be
ensured that business processes are ready to support this situation.

Custormers

If it 15 not possible to answer questions from customers within satisfactory time
frames, the processes in this context are not functioning as they should.

If there is an expected increase in the number of customers, the business pro-
cesses need to be prepared for this,

If there are unfulfilled goals of a certain degree of customer satisfaction, the
processes need to be altered to support this.

If many customers require unique processes, the processes may be redefined in
order to cover a broader range of regueasts,

suppliers

If it is not possible to answer questions from suppliers within satistactory time
frames, the processes in this context are not functioning as they should

If there is little control over the time of arrival of delivenes, relevant processes
may be redesigned in order to provide more detailed and timely information.
If closer cooperation is desired with certain suppliers, relevant processes and
systams may be redesigned to enable such cooperation.

If many suppliers require unique processes, the processes may be redefined in
order to cover a broader range of needs.
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Products/

+ |f products have an unsatisfactory long time to market, the existing processes
may be defined in a more flexible manner

* |f each or many products have their own processes in spite of many similarities,
it would be possible to make processes more efficent by integrating some pro-
CEL5aE,

SEMVICES

o |f there are poor stakeholder service levels, a change of relevant processas may
salve this.

» |f production processes are found to be too complex, attempts should be made
to simplify these processes.

« |f introducing new IT systems {e.g. an ERP system), there is a need for refining
processes in order 1o be able 1o use the systemn efficiently.
* |f IT costs seem to be out of control, there may be a need for redefining relevant

Information ProCesseEs.
technology « |f IT is perceived as not meeting expectations, this may be caused by poor use-

[roCesses,
o |f IT systems overlap, there may be a potential gain from redefining such pro-
CRSEES.

Process man-
agemeant

+ |f there is a need for better visibility of relevant processes, the work of docu-
menting such processes may be improved,

o |f there are many handowvears in a process, such processes may be integrated.

¢ |f the roles of the people involved in a process are unclear, such processes may
be more clearly defined.

« |f processes are very different, the company may benefit from process standard-
ization.

Table 1.1: Examples of Causes and Indicators in Relation to Inefficient Business Processes
Source: Partly based on Jeston and MNelis (20086)

Discussion Questions

ol

™S

9,

Whar is a business process?

Why should a company invest resources in business processes?

Besides the processes mentioned in this chaprer, give some examples of busi-
Ness Processcs.

What is the main danger of a division of labor?

What are the main ideas of business process reengineering?

Explain the business processes according to the deterministic machine view,
Explain the business processes according tw the complex dynamic system
view.

Explain the business processes according to the interacting feedback loop
view.

Explain the business processes according to the social construct view,

10, What are the consequences of applying each of the four process views?

25




CHAPTER 2

IT System Mapping

Introduction

Documentation is like sex: when it is good, it is very, very good;
and when it is bad, it is better than nothing. (Dick Brandon)

In the daily business operations in companies, many different systems are be-
ing used in order to do the work. Actually, we are totally dependent on the
fact that the systems work in many instances. Systems are being used both in
administrative work and in production, warchousing and transportation. It we
follow a physical product from cradle to grave through global supply chains, a
huge number of people and I'T systems have been involved in sourcing, manu-
facturing, controlling, storing and moving the goods. However, few are aware of
exactly how many systems are actually operating in a given company. In order
to find out, we first need to clarify the meaning of a system. Basically, a system
is an array of components that work together to achieve an objective by process-
ing data to information. In this textbook, a system ranges from all traditional
systems and sottware packages for which a company pays license to far files
stored at local hard disks on workstations and manual paper-based systems (see

Figure 2.1).

-+ >
ERP systemn hManual
Bl LSPrﬁd 5h§‘?15 Paper-based
MES Gal SelalasES system

Figure 2.1: Range of Different Systems

As shown in Figure 2.1, Enterprise Resource Planning (ERP) systems, Busi-
ness Intelligence (BI) and Manufacturing Execution Systems (MES) are located
to the left (systems with databases). In the middle, local systems developed in
spreadsheets and local databases are portrayed. In practice, spreadsheets are used
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in many different ways by employvees who have stored them on local PCs. These
spreadsheets are used for many different purposes in daily operations. Finally,
to the right, manual paper-based systems are listed. Such systems are typically
stored on paper in binders in the shape of, for example, a quality system or a
document system (e.g. drawings of customer-specific goods in stainless steel).
Thus, companies often have a huge number of systems. We have experienced
that in many companies, people are not aware of how many systems are func-
tioning each day. During a presentation abour master-dara management at Mi-
crosoft EMEA Convergence in Munich in 2000, the audience was asked if they
knew how many systems existed in their companies. Many among the audience
put up their hands to indicate that they knew. However, they were told what was
meant by a system as shown in Figure 2.1. Then, the audience was asked again
if they knew the number of systems in their companies. This time no one put
up their hands. This small example shows that many companies are not aware
of the number of systems and how they are used in different work processes.
The objective is not to rationalize these systems. Of course, if some of the sub-
systems could be replaced by using core functionality in the ERP system in-
stead, this would make the company less vulnerable. The opening message with
this discussion of the number of systems is that managers should be conscious
about the number of systems in the company. A way to become conscious of
this is through mapping the I'T systems. This is what this chapter has set out 1o
examine. A fundamental requirement for all types of systems is that they must
be able to provide useful informarion. Useful informartion can be explained by
TRACE, as shown in Table 2.1. Information must be Timely, Relevant, Accu-
rate, Complete and Economical.

Characteristic Brief explanation

Strateqic, tactical and operational decsions are being made on information. In
Timely decision situations, information must be timely, e.g. actual sales figures, actual
inventory levels or actual level of orders.

Information must be concerned with the specific problem that is to be solved. If
you are planning a cheap trip to Rome with an airplane, you need information

Relevant t

T about departure times, airports, airline company and how to get to and from the
airports in the cheapest way.
Information must be without errors. Information must be reliable. Many strategic
decisions are taken in companies, such as outsourcing production to China or

Weniats India, bringing new products to markets and acquiring companies through acgui-

sitions. Each of these examples requires information in order for decisions to be
made. Errors in such decision-relevant information can lead to fatal consequences
for companies,

Information must be without missing parts. If sales figures are missing for part of
Complete the entire product program it does not constitute the best foundation for deci-
sions on where to increase marketing efforts.
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Like in all other business-related areas, a cost-benefit calculation may also be
Economical present when demand for more information is needed. In other words, the ben-
efits of getting the information should be higher than the cost of providing it.

In a Danish company, there was a story about their ERP systern and how fast it was, They used the
word monthly accounts - i.e. twelve accounts per year (compared with an annual account). That was
really impressing until it became clear that the term was used because it took one month to develop
the monthly reports, This company worked for a long period with old data when taking decisions,
This situation was caused by an inappropriate ERP system and a lot of manual work in spreadsheets,
Today, this problem is solved through a new ERP implementation that now provides top management
with up-to-date information,

Table 2.1 Useful Information

In order to fulfill the purpose of this chapter, it is turther organized into four
sections. ['he next section discusses what mapping is about. Then follows a
section that introduces the term ‘the hidden system factory’. Next, a section
describing a process for creating an overview of systems through mapping. The
last section discusses cost and benefit considerations with this mapping acrivity.

Visualization

When a company decides to make a development within a given area (such as
business processes and inventory optimization) much data is typically collecred.
The next question might then be how to process all this data? How can we share
the data with other colleagues in order to get their views and feedback? How
do we develop a common understanding of the development project? This is
what visualization is about. Based on visualization tools, a mental model can be
formed from the data that enables the staff to get insight into the data. Visual
presentations transform data into pictures which help people to understand the
domain of problems more quickly (Lohse et al., 1994; Fiol and Huff, 1992).
The visual displays also support change processes. They can enable participants
to see how it will affect their daily work (Fenton, 2007). Through this involve-
ment, ownership of the change initiative may be created. Visualization is closely
linked to cognition which is a term for the process of thought to knowing,
Cognitive maps stimulate a mental processing by which an individual can ac-
quire, code, store, recall, and decode information abourt the specific domain
of problems being investigated. The cognitive processes describe what happens
in our brains when we sense, perceive, remember, think, solve problems, learn
and make decisions. Visual presentations can help managers to make sense of
a complex amount of data. It can simplify ideas and facilitate the transmission
of complex ideas among those who are part of the visualization process (Plarts
and Tan, 2004). The visualization process also provides room for debunking
myths because visualization provides facts abour actual processes that are to be
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collectively validated. There are also other functions of visualization, besides the

above-mentioned funcrions, as shown in Table 2.2.

Cognitive functions

Description

Focuses attention
Triggers memaory

Shares thinking
Stimulates thinking
Bridges missing information

Challenges self-imposed constraint {percep-
tion)

Allows managers to identify the areas of interest,
Allows managers to make connections among past
events.

Enables managers to share their thinking with col-
leagues.

Provides an invitation to view a situation in a way
that often stimulates fresh thinking.

Exploits the human visual systermn to extract informa-
tion from incomplete data.

Enables managers to look at a problem in a new
way.

Operational functions

Description

Identifies structure, trends, and relationships

Displays multivanate performance
Highlights key factors

Provides an overview of complex data sets

ldentifies structure, patterns, trends, anomalies, and
relationships in data.

Enables managers to analyze complex performance.
Allows managers to specify explicitly their views on
the importance weighting of variables.

Fravides a picture of the problemn that is relatively
easily examined, explored, and, if appropriate,
changed. Managers often have difficulties perceiv-
ing the dependencies among choices, uncertainties,
and outcomes

Table 2.2: Functions of Visualization
Source: Based on Platts and Tan (2004)

Visualization can take many forms. Lohse et al. (1994) have examined sixty
graphical items and, based on these, provided eleven clusters of presentations
to graphs, tables, time charts, networks, structure diagrams, process diagrams,
maps, cartograms, icons and pictures. Visualization can be used in a wide range
of situations. It spans many academic disciplines, scientific fields and multiple

domains of inquiry (Lohse et al., 1994),

Mapping
The mapping technique is a simple but powerful tool to visualize whar actually
happens in daily work life. The need for maps has increased with the global-

ization of trade. In the early industrial age, value was created by companies by
transforming raw materials into finished products. The economy was primarily

29




30

BUSIMNESS PROCESS OPTIMIZATION

based on tangible assets such as inventory, land, facilities and equipment (Ka-
plan and Norton, 2000). The strategy was easier to document by use of finan-
cial instruments. Contrary to this, the information age is characterized by crear-
ing a higher proportion of intangible assets such as relationship management,
employee skills, knowledge management, information technology and a corpo-
rate culture that sustains innovation and continuous improvement. This move
makes mapping even more important in order to explicate where true value is
created within the company and berween companies. Mapping can be executed
in different ways and using different symbols. It can be applied everywhere for
physical activiries and processes and for systems. Basically, we know mapping
from other areas like engineer drawings of houses, factories and process systems.
The maps help us to make often implicit assumptions more explicit. In daily
work, we are not able to see the whole picture of a workflow and how we, tor
example, due to inefficient processes, may be creating problems for each other
berween different departments. Different mapping techniques exist, cf. chapter
2. In a pracrical situation, one should use the technique one is most comfortable
with, and the technique should, of course, also be appropriate for mapping the
given processes. The most important thing is consistency in the symbols being
used. Before starting the mapping process, the level of details should be taken
into consideration. It is like the zoom in a camera. It you zoom too much you
can really see the details, but you can easily be ‘drowned’ in details ar the ex-
pense of an overall view. On the other hand, you can also zoom out too much
so that the maps are ar a general level thar does nor allow you to identify specific
problem areas. Normally, one has to do some test maps of a specific area in order

to find the right level of details.

At Tresu Production Systemn, they agreed to analyze the order and paper flow in the company since
they perceived that these flows needed optimization. They allocated a person to map the process
flows. This person started with interviewing people in the total order flow from sales, R/D, produc-
tion technigues, logistics, purchasing manufacturing, assembly, shipping and service about their
vievwys on the daily problem areas during the flow. The interviews were supplemented with a simple
Excel spreadsheet that listed a long line of causes of interruptions about which the individual employ-
ee was 10 report during a working day, These data were gathered over a five-week period, Overall,
the predominant problem areas centered on the shipping function. The four biggest problem areas
identified by the mapping process:

1. A huge amount of time was used gathering missing information from previous steps in the order
flow.

2. Too much time was spent identifying and changing wrong information from previous steps.

3. Much time was used looking for lost components and packages that were to be prepared for
shipping.

4. Too much time was used moving paper and documents (one employee stated that one day, he
had spent over two hours moving paper from cne location to another.

Table 2.2: Identification of Problems through Mapping
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When the mapping takes place it may be a suggestion to involve the employees
who work in the area being mapped. The mapping process not only creates an
overview of what is going on. The process of doing the maps is also a strong col-
legial exercise that increases the employees’ level of knowledge of what is actu-
ally going on in their companies. Very often, people are stuck in their functional
silos. They do not have a holistic view of the company and theretore, they are
not aware of how they may interrupt the next steps in the process flow by e.g.
not covering all informartion about a customer and/or products. When some
tasks are handed over to the next people in the internal value chain and they
experience thart vital informarion is missing, they have to return the rask (some-
times several steps back). This return-flow is a non-value adding activity that
often creates a lot of noise in companies (in terms of problems of collaboration
and stopping ongoing work in order to generate missing information). Different
mapping techniques exist which will be examined in detail in chaprer 3.

Value Stream Mapping is a visualization tool which is part of the lean tool box. It helps to understand
and optimize work processes. The overall purpose is to identify and eliminate wasta in all work pro-
cesses (for a comprehensive presentation of the lean concept we refer to Arlbjarn et al. (2008)). The
mapping technique uses a set of symbols to portray bath the current and future state. Information
about the mapping technigue can be found in Rother and Shook (2003). Seven specific mapping
tools can be found in Hines and Rich (1997).

Table 2.4: Value Stream Mapping

The Hidden System Factory

The hidden factory is a concept that was introduced to symbolize all the hidden
manufacturing overhead costs that exist in manufacturing companies (Miller
and Vollmann, 1985). The term is borrowed to this system context to symbolize
an often unknown amount of costs associated with running and maintaining
a high number of systems. One could ask how come so many systems exist?
There are several plausible explanarions to this. Firstly, software can be acquired
simply because it is needed and because its functionality does not lie within,
for example, the company’s ERP system. Such a system could be a wage system
like Lessor. Another explanation could be that some people find that the exist-
ing system (e.g. an ERP system) constrains them in their daily work. Instead
of following the processes, they create their own sub-processes and develop sys-
tems, in for example Excel, where they copy data from the main ERP system
for further process in Excel. A third explanation could be that some employees
do not have acceprance of an application for a new system or adjustments to the
existing system that can fulfill their requirements. What else can they do then?
They could develop their own system fulfilling all or part of their needs. Over
time, the number of systems slowly grows. The hidden system factory 1s at work.

31




32

BUSIMNESS PROCESS OPTIMIZATION

Behind each system, there is an ‘owner. This person will typically go a long
way in order to defend the system. Over time, they can take the form os small
‘kingdoms’. The mapping of systems is a way out of the hidden system factory
problem. The mapping process helps in making all systems visible, making it
possible to judge which systems should continue and which systems should be
closed down (data integration with the ERP system). Furthermore, it helps to
address who is responsible for which systems and how many resources are used
to work and maintain the systems.

The company has completed a study on their use of IT systems. The analysis focused on an AS-15
mapping of the IT systems and the level of integration, how they were applied and how much was
applied and where the systems were applied. In order to provide information about the applied sys-
tems, forty-five interviews were camied out with twenty-five employees from different departments
tquality, logistics, planning, technical development, marketing, sales, product introduction, IT, R&D,
finance and HR). The analysis concluded that the company had a complex IT structure with a large
number of stand-alone systemns without any integration into other systems. The previous ERP system
was BPCS (Business Planning and Control System). The analysis found that only 20% of its functional-
ity was utilized, Instead of using the functionality of the BPCS system, either self-developed or other
third-party products were developed and implemented around the core ERP system. Thus, over 117
systems were identified, including the systems for the core, supporting and assisting processes. The
high number of different IT systems led to the following conclusions on information integration prob-
lems:
* When information is needed for decision-making processes, it has to be collected and worked up
from many different systems, leading to inaccurate, slow and resource-intensive work processes.
+ Due to the high number of IT systems, there was a high level of local knowledge stored in differ-
ent individuals. This made the company vulnerable when these employees were absent from the
COmpany.
+ There were many non-value-added activities related to asking, storing, retrieving, re-formation,
interpretation of information, and error-checking processes, due to the many different non-inte-
grated T systems.

The lack of information integration could be one of the main reasons for long lead-time and the
many re-planning activities. Due to pressure from the customers, the company had to engage in a
company-wide ERP implementation with a substantial amount of business process reengineering
{BPR} to ensure greater information and process integration.

Table 2.5: Example of System Mapping
Source: Arlbjarn et al, (2007)

Process for Creating an Overview of Systems

This section introduces a structured process flow of activities to be carried out
from the initial stage of being aware of a need for system mapping through the
final phase with delivering a report containing a complete documentation of the
identified systems. The scope of this task varies berween companies depending
on size, type of industry and complexity. In order to give some examples, it ook
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2 persons 3 months to map 90 systems at a manufacturer with 400 employees
(300 blue collars and 100 white collars) and it took 4 persons 3 months to map
and document over 140 systems at a Danish manufacturer with 700 employees
(550 blue collars and 150 white collars). These are of course only indications,
burt the examples serve to illustrate that this mapping task contains quite a work
load. Hopetully, this will be clearer atter reading the steps described in the fol-
lowing sub-sections. The seven steps are: 1) Be aware of the need, 2) Identify
main processes and key staff to be involved, 3) Prepare a plan for interviews and
conduct interviews, 4) Map the systems and their interconnection, and 5) Verify
the systems and their interconnections.

Be Aware of the Need

The first step in this overall process low to generate an overview of the systems

utilized in the company is to be aware of the need for the mapping. A natural

starting point could be to contact the I'T manager and ask for an overview of the

systems thart are in use. In many cases, such documents do not exist. Even an [T

strategy can be difficult to get. Thus, this awareness phase should end up with

formulating specific purposes with the mapping exercise. Such purposes may be:

* To create a visual overview of the I'T systems thar are urtilized

* To identify which systems thar are used where

» To make a short descriprion of each system

» To identify to which degree the systems are integrared

* To describe the main process How from receiving orders to acrual shipment
of the goods

* To create an overview of the servers being used.

There may be ditferent reasons for the need to map the running systems. Firstly,
it might be the case that the company has decided to implement a new ERP
system. In order to secure a good platform for such a project and also to investi-
gate what should be included in the ERP and not, an overview of which systems
operated in the daily work is needed. Another reason could be that the company
has decided to formulate an IT strategy and procedures for master-data manage-
ment. Such an overview could provide input for a system racionalization process
and for policies about where to store and maintain data. Thirdly, the mapping
process could be initiated as part of an overall business process optimization
project (e.g. reengineering the overall business processes in the company as de-

scribed by Hammer, 1990).
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Identify Main Processes and Key Staff to be Involved

The second step concerns identifying the main processes that constitute the
major work How in the company. As described in chapter 1, ‘business process
is a wide term that needs to be operationalized in the specific company. In

(often named atrer their specific topic area) are provided. However, these busi-
ness processes must be built up from the acrual practice and named accordingly.
Thus, this step conrtains a process thar takes a holistic view of the company and
then identifies its main processes from customer conract (sales and order pro-
cesses) over order fulfillment and manufacturing to sourcing and purchasing,
Arlbjern et al. (2010) propose eight such general business processes for demand
management, order fulfillment, customer relationship management, R&D
management, manufacturing management, supplier relationship management,
sourcing management and recurn management. Another important task in this
step is to identity the staff thar can assist in providing data and information
abour the systems in the different processes. In the sampling criteria, the selec-
tion of staff should be based on best insight. This might not be really clear from
the beginning, One should therefore be prepared for several loops in identifying
the people relevant for these tasks. As the interviews begin and thus also the
system mapping, it is normal that additional systems not identified in the begin-
ning crop up which also otten leads to additional people to be included.

Prepare a Plan for Interviews and Conduct Interviews

The third step contains detailed planning for a series of interviews to be carried
out with the people identified in step two. A natural sequence of the interviews
will be to follow an order. This means that the interviews begin with the sales
processes and the R& D over planning, production and sourcing. It is not only
people from the core process flows that have to be interviewed. Also staft from,
for example, finance, HR and IT can be included as they are also users of dif-
ferent types of systems. The acrual list of people is very specific for the specific
situation. When the interviews are planned (or the first of them) the interviews
can begin. The interview begins by explaining the overall purpose with the
mapping exercise and also explaining the types of systems that need to be identi-
fied (see Figure 2.1). The interview should focus on an identification of all the
systems that the person interviewed knows. The interview can be guided from a
fact sheet as shown in Table 2.6.
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Descriptive elements System name: ‘XXX

Purpose

System

Type of systemn (standard vs. high level of programming)
Data input

Unused data input

Data output (type and applied where)

Unused data output

Where in the organization is the system used?
Background for acquiring the system

When is the system acquired?

Link to other systems

Reliability {uptime)

Server

Contact persan (initials)

Table 2.6: Fact Sheet for a Rough Description of a System

This step ends with returning the filled-out fact sheets to the contact person be-
ing interviewed for a validation of the information.

Map the Systems and their Interconnection

This step 1s concerned with mapping all the systems identified. An example of
such a mapping system can be seen in Figure 2.2. Different techniques can be
applied in this mapping. There is not only one right technique. However, it is
important that there is consistency in the symbols being used and thart the sym-
bols are explained. The mapping can be used in software like Microsoft Office
PowerPoint or Microsoft Office Visio. The relations berween the systems should
also be portrayed, e.g. connecting the systems with lines. In this way, the map
will show how many of the systems are connected and how many are stand-
alone systems without any integration. Not only the systems have to be mapped,
also the different servers that the company urilizes should be mapped.
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Fiqure 2.2: Example of IT System Mapping
Source: Arlbjern et al, (2006, p. 114)

Verify the Systems and their Interconnections

When all the systems and their interconnection have been mapped it is impor-
rant to set up verification meerings. Validation could also rake place during the
dara collection/interview process. However, the final validation is important to
secure that all systems and their interconnections are true. This final verifica-
tion round may lead to an identification of further systems, relations berween
systems and/or changes to portrayed links berween the systems. The verification
can take place individually with the person being interviewed or collectively ar,
for example, department meetings. Also the server mapping must be improved.
However, typically only a few people have the knowledge to verify such maps
and they are typically from the IT department.

Cost and Benefit Considerations

Before starting such a mapping process as described in this chaprer, it is recom-
mended to begin with completing a simple cost and benefir calculation. Doing
such a mapping project is not free of cost. However, the costs to run such a proj-
ect are basically related to the work group’s time consumption with planning
and accomplishing interviews and processing all the data received. The costs of
carrying out an I'T mapping project should be viewed in the light of the benefits
it also creates. They can be both tangible and intangible. Tangible benehts can
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be realized if the mapping process, for example, identifies systems that need to
be closed down because its core functionality could be moved to the main ERP
system. Licenses and other maintenance costs could be saved. The mapping
may also lead to initiating reengineering projects of processes in the company
that might reduce the staff to complete given tasks. Furthermore, the mapping
process may identify areas in which data redundancy exists. Instead of storing
and maintaining the same data in more than one system, this can be changed
to one system. [here are also intangible benefits of such a mapping exercise. If
the company is close to starting up a new ERT implementation, the mapping
project provides useful information about which systems need to be included in
the new systems and about which systems need integration. Thus, the mapping
process can provide important information for user requirement specifications
tor the new system. The value of this is dithcult to estimate and is therefore
included as an intangible benefit. Another intangible benefir is that the map-
ping process can provide the foundation for developing and implementing new
procedures for the operation of company systems. Finally, the project may lead
to more focus on master-data management by assigning responsibility for master
data to different persons in the organization.

Discussion Questions

Explain the difference berween manual and computer-based systems.
Explain the acronym TRACE.

What are the funcrions of visualization?

What is mapping and what can it be used for regarding I'T systems?
Provide examples of the purposes with mapping IT systems.

What is meant by the hidden system factory?

What are the steps that one can go through in order to map systems?
Whar is cost and benefit of system mapping?

e = T

How can a system be described?
10. Whar type of measurement challenges exist when developing benefits as well
as costs of system mapping?

Dpenmirrors.com
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CHAPTER 3

Process Diagramming Techniques

Introduction

Sometimes a picture is worth more than a thousand words.
(Unknown)

Instead of describing a business process in textual formar, such information
is often better described and shared using graphical symbols. A diagrammatic
representation of a business process is a way of gaining an overview of the ac-
tivities, persons, technology and documents involved. In business process im-
provement projects, diagrams are used for mapping the current situartion, as a
basis for analysis. The analysis activicy makes it possible to create diagrammartic
representations of the desired furure state. After having improved relevant busi-
ness processes, process diagrams may be used for documentation of business
processes. Such documentation can be used for further analysis of processes and
for training/instruction of employees.
There is a range of benefits using diagrammatic representations of business
processes, such as:
* It forces the employees to think through their understanding of current proc-
esses.
* A common understanding is achieved of which activities should be carried
out in a business process.
* Regulations and procedures can be simplified.
* It becomes easier to spot potential improvements.

The potential positive etfects of this include:
* Increased productivicy

* Decreased head count

* Solved bottlenecks

* Improved communication

*  Improved data quality

* Fewer misunderstandings
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* Fewer errors
s Berter work environment.

Many different business process diagramming techniques exist, In the follow-
ing sections, three of the most important process diagramming techniques are
described:

* Darta Flow Diagram

* Data Flowchart (ISO definition)

* Business Process Mﬂdeling Notation/Business Process Diagmm

Over the last decade, there has been a high interest in the implementation of
LEAN techniques in both manufacturing and administrative processes. One
central component of LEAN is value stream mapping, Due to the popularity of
the LEAN concept, the value stream mapping techniques have been included
in this chapter.

Data Flow Diagrams

One of the most common diagramming techniques for representing business
processes 1s the ‘Data Flow Diagram’ (DFD). DFDs are used for describing
business processes in a manner that enables analysis of an existing system (i.e.
the processes, data Hows, darta stores, persons, groups, etc., in focus). DFDs are
most often used for describing the ‘Hlow’ of data through an information system.
However, DFDs can be used for describing any type of business process in a
company.

There are three basic forms of DFDs which differ in the perspective of the
system they provide:
» Context diagram
* Logical Dara Flow Diagram
* Physical Data Flow Diagram

Context Diagram

The context diagram is a high-level overview of the interaction with the external
entities of a system. A context diagram defines the system of interest and the
external entities with which it interacts by providing inputs or receiving outpurs.
The context diagram only includes one process which represents the system of
interest. The overall picrure provided by the contexr diagram is later decom-
posed in logical and physical DFDs to describe further details.
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Logical DFDs

Logical DFDs focus on the way in which a business operates by describing the
business events thar take place and the data required. Logical DFDs show pro-
cesses, data stores, and the flows of data into and out of the processes and data
stores. Logical DFDs are used for documenting the logical nature of a system,
1.e. which tasks the system is doing. Thus, a logical DFD does not specity how,
where, or by whom/what these tasks are accomplished.

Physical DFDs

A physical Data Flow Diagram is typically developed from a logical DFD to
show how a system is or should be implemented. Physical DFDs focus on how
systems work, for which reason they describe the entities of the system which
transforms data, L.e. departments, individuals, programs, program modules, etc.
Also, physical DFDs describe the actual dara stores (files, databases, reports,
etc.) of a system, which is or is to be implemented.

Elements of DFDs

There are four basic symbols in DFDs:
* Process/Entity (Logical/Physical)

* Datatlow

* Data source/destination

¢ Dara store,

A process/entity has incoming and outgoing data flows, and it represents a trans-
formation of data in a system. In logical DFDs, the process/entity symbol repre-
sents processes and in physical DFDs it represents entives. In logical DFDs, the
name of the process should include verbs (logical) as update, receive, prepare,
etc. In physical DFDs, entities can be individuals, groups and organizations.

A data How represents a pathway for darta, and a single data How can include
more than one piece of data. Data flows connect processes, entities, data sources
and data destinations. However, data cannot flow directly from a data source
to a dara destination, but has to pass through an intermediate process. Multiple
data flows between two elements can be shown by using two data flow lines or
by using a two-headed arrow. One way of doing this is to use two How lines
when the input and outpur dara Hows are different and a single two-headed ar-
row when they are the same. Darta flows to data stores do not require a name,
while other data Hows must have unique names.

Data sources and data destinations are external entities that start and end the
process in the system in focus. Data sources/destination can be organizations,
groups or individuals who send/receive dara used/produced by the system in
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focus, e.g. customer, supplier, credit manager, financial department, etc. The
same dara source/destination can be shown multiple rimes in the same diagram.

A data store is a place where data are stored and can be either of a permanent
or temporary nature. Data stores can be media such as databases, files, books,
sheets of paper, etc. The type of medium does not need to be specified in a logi-
cal DFD, bur is often specified in a physical DFD. A data store is always within
the system being modeled and can have several input/output flows. Often, the
letter D followed by a number is used to identify data stores, e.g. 'D3".

In Table 3.1 the symbols of Dara Flow Diagrams are described and depicted
in two of the most common notations, namely the DeMarco notation (Demar-
co, 1978) and the Gane and Sarson notation (Gane and Sarson, 1979).

Symbol Symbol
. Description (DeMarco) (Gane and Sarson)
Represents a process in a
lrgical DFD and a physical
P {Entit
rocessrEntly entity in a physical DFD.
Nata flow Represents a pathway for —_——

data flows. ™

Represents a source or a
Data source ar . )

destination for data outside
destination

the systam.

Represents a place where
Data store data is stored, e.g, file, data-
base, etc.

Table 3.1: Data Flow Diagram Elements

Examples of a logical DFD using these notations are shown in Figure 3.1 and
3.2. The example begins with a customer requesting a particular product. This
initiates the processes: 1) Design, 2) Price calculation, and 3) Quotation letter
creation. Finally, the customer receives a quotation letter. During the price cal-
culation, prices are retrieved from the ‘Prices’ dara store.
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Custarmer Custarmear

Product requests

3.0
Ca sl_-l?ate Create
Bill of Materials price quotation

letter

37 Prices

Figure 3.1: Logical DFD (DeMarco MNotation)

Customer Customer

Froouct
requests

Bill of
Matenals

Calculate Create
price quotation
letter

Product
design

(B} Prices

Figure 3.2: Logical DFD (Gane and Sarson MNotation)

Besides the already defined symbols of DFDs, sometimes also a thick arrow is
used to represent material flows in a DFD, as shown in Figure 3.3.

REaw materials Products

[ 1.1 :>
Production

Figure 3.3: Material Flow Notation
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Modeling on Multiple Levels

A dara flow diagram can be subdivided into several levels. The first level is the
mentioned context level, described in the contexr diagram. The processes/enti-
ties of logical, physical and child DFDs are usually numbered in order to be able
to move up and down through levels of diagrams. Some of the literature places
the context diagram at ‘level 0 and other places the first logical and physical
DFD art ‘level 0'. For the sake of understanding we recommend referring to the
context diagram level as level 0.

Based on the context diagram, a logical DFD can be elaborared. To ensure
clear communication, it is often best not to include more than 5-10 processes
in a single DFD, but to decompose the processes into child diagrams instead.
Child diagrams can be further exploded until all of the processes and subsys-
terns are identified. The processes of child diagrams are named according to the
parent diagram, Le. if the parent process 1s named '1.2’, the child processes will
be named '1.2.1°, 1.2.2°, 1.2.3), etc. Lastly, a physical DFD can be created to
describe the physical elements of the system.

To sum up, a procedure for the use of DFDs could be:

1. Create a list of relevant business activities, external entities, dara flows, proc-
esses, and data stores.

2. Create a context diagram of the socio-technical system in tocus. This dia-
gram has only one process, at least one in-flow, at least one out-How, no data
stores, and one or more external entities.

fa

Create a logical dara flow diagram, which shows the sub-processes of the
process in the context diagram and includes dara stores.

If needed, explode processes of the logical data flow diagram from step 3.

5. Create a physical data flow diagram

6. If needed, explode processes of the physical data flow diagram from step 5.

The procedure described above is illustrated in the tollowing figures. First in
Figure 3.4, a context diagram is shown. As seen, the process starts by a customer
making an order. The order processing system receives this order and produces
the data flow Receipt’ to the customer and the data flow "Bill of materials’ to the
manufacturing department.

Context diagram (level 0)

Bill of materials

Order
o
Order Manufac-
Customer processing turing
system department

Receipt

Figure 3.4:; Context Diagram

Dpenmirrors.com
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Figure 3.5 illustrates the logical data flow diagram for the context diagram in
Figure 3.4. As seen, the overall process ‘Order processing system’ is unfolded
into three processes, five data flows and three data stores. First, the order from
the customer is registered in the order data base and an order description 1s
provided to initiate the process of defining an overall solution. The process of
defining an overall solution produces a product description which initiates the
process of making a bill of marterials. The process of making a bill of materials
gets data from the ‘Trem database” and provides data to the ‘BOM database’ and
the manufacturing department.

Logical data flow diagram (level1)

20
Define
ovarall
solution

Product
description

Order
description

Bill of
materials

1.0 30 Manufac-
Customer Register Make bill of turing
order materials department

Recaipt

D1: Order database D2: temdatabase D3 BOM database

Fiqure 3.5: Logical DFD

Figure 3.6 shows a child DFD for process “3.0" of Figure 3.5. As seen, the input
dara How ‘Product description’ and the ourpur dara flow “Bill of materials’ are
the same as for process ‘3.07 in Figure 3.5. Also the dara sources are the same as
for process ‘3.0°. In the child diagram, process 3.07 is exploded into the child
processes 3.1 Find wem numbers’, *3.2 Structure iwems list, and "3.3 Register
bill-of-materials’,
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Child diagram for level 1 logical data flow diagram ' (level 2)

Product list of Bill of Bill of
description ISt ot Therms materials materials

3.3
Register bill
of materials

3.2
Gtructure

iterns list

3
Find itemn
numbers

D2: kem database 03: BOM database

Figure 3.6: Child DFD

Figure 3.7 shows the physical DFD corresponding to the logical DFD in Figure
3.5. First an order form from the customer is received. Then a sales assistant reg-
isters these data in the order database and an internal order document is passed
on to a product designer. The product designer delivers a CAD file to a product
engineer who retrieves data from the stock module of the ERP system, registers
data in the project module of the ERP system, and delivers a BOM document
to the manufacturing department,

Physical data flow diagram (level1)

20
Product
designer

Internal order
document

CAD file

BOM
Order form document
1.0 30 Manufac-
Customer Sales Product turing
assistent engingear department
Receipt
document
D1: ERP sales module D2: ERP stock module D3: ERP project module

Figure 3.7: Physical DFD
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Because of the simple symbols of DFDs, they can be created in most vecror-
based drawing programs, e.g. Visio. Furthermore, much software includes the

DFD symbols, e.g. MS Visio and SmartDraw.

ISO Data Flowcharts

Another commonly used technique for modeling business processes are data
Howcharts. Dara flowcharts are typically used to describe a process by showing
the steps as boxes of various kinds, and their order by connecring these with ar-
rows. This can produce a step-by-step solution to a given problem. Flowcharts
are used in analyzing, designing, documenting or managing a process or pro-
gram in various fields.

One of the most widespread notations for data flowcharts 1s dehined by ISO
(International Organization for Standardization). The ISO 5807-1985 standard
defines a set of symbols for the creation of:
¢ Data flowcharts
* Program flowcharts
¢ System Howcharts
* Program network charts
*  System resource charts

[SO defines data Howcharts as diagrams for describing the path of data, pro-
cessing steps, and the various data media used. Program Howcharts are defined
as describing the sequence of operations in a program. System Howcharts are
defined as describing the data flow of a system. Program network charts are for
describing the path of program activations and interaction with related dara.

can be used for solving the problems in focus. In this book, only data Howcharts
are in focus.

Some of the most common symbols included in the ISO definition for repre-
senting various forms of data are shown in Table 3.2.

Mame Description Symbaol

Data in an unspecified medium, e.g. used to repre-

Data :
sent an information handover

Stored data Data storage in an unspecified medium
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Direct access storage  Data directly accessible, e.g. a hard disk drive

Document

Hurnan readable data, data represented in a physical
or electronic format

Manual input

Data in a medium where data is entered manually
during processing, e.q. a keyboard

—

Table 3.2: 150 Data Symbols

Some of the most common symbals included in the [SO definition for illustrat-
ing different types of process are shown in Table 3.3.

Name Description Symbel
Process Any kind of process
Predefined process A named process, which is described elsewhera
Manual operation A process performed by a human
o & decision between a set of alternatives, where the
Decision .
one chosen determines the path
An indicator which says that processes behind this
Parallel mode needs to be completed before the next process can
be initiated
A set of symbols on each side of a process, where one
Loop limit describes the loop name and the other the termina-
tion condition.
S

Table 3.3: 150 Process Symbols
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The most common line symbols included in the 1SO definition are shown in

Table 3.4.

Mame Description Symbol

Line A flow of data or control

Communication ink A data transfer by telecommunication -—_ s -
Dashed line An alternative relationship between two symbols - - = = —

Table 3.4: 150 Line Symbaols

Some of the most common special symbols included in the ISO definition are

shown in Table 3.5.

Mame Description Symbol
An exit to {or entry from} another part of the same

Connector _
flowechart which has a connector of the same ID.

. An exit to (or an entry from) the external environment
Terminator

A symbaol for adding comments or additional informa-
Annotation . -
120N

Table 3.5: 150 Special Symbaols

In Figure 3.8 is an example thar illustrates the use of some of the [SO symbols.
In the example, first a customer order (delivered by post or e-mail) is registered
and a department to handle the order is selected. Then the order is stored in the
order database and data (in an unspecified medium) is provided to perform the
process of analyzing the order. This analysis can either lead to an order being
produced or not. If the order is to be produced, the order is updated and then
stored in the order database and is the basis for creating a bill of marerials. As the
parallel mode symbol shows, both the storing of the order in the order database
and the creation of the bill of materials need to be completed betore production
can be initiated. Notice thar the ‘order rejection process’ and the ‘create bill of
materials’ process, are represented as processes described elsewhere, i.e. the "pre-
defined process’ symbol. Thus diagrams can be connected both horizontally (as
an extension of each other) and vertically (as levels of different detail).
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Coming from a customer
= | by post or email

Orger
rejection
Process

Matification
of customer
order

Order database

Analyse order

Yes

Produce order Update order

Order database

Y

Create bill of
materials

' '

Production

Figure 3.8: Example of a Data Flowchart using the 150 Definition

Data Flowcharts can be created in any vector-based drawing program. Also,
some tools offer special support for flowchart drawing, e.g. MS Visio and Om-

niGGrafte.

The ISO definition includes a relatively extensive range of symbols, of which

many represent obsolete technologies. Thus, this chapter moves on to describe
a more up-to-date process diagramming language, namely the Business Process
Modeling Notation. For descriptions of the other four types of lowcharts, more
[SO symbols and more examples, see the ISO 5807-1985 standard.
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Business Process Modeling Notation

For the modeling of business processes, many consider the Business Process
Modeling Notation (BPMN) to be state of the art. The BPMN originates from
the Business Process Management Initiative (BMPI) and Object Management
Group (OMG). OMG/BPMI provides a wide range of languages for various
purposes. In the context of this book, the BPMN is the most relevant. The
BPMN is a graphical flowchart language aimed at business analysts and de-
velopers for the representation of business processes to build business process
diagrams. BPMN is mapped to an execution language of BPM Systems, named
BPEL4WS. BPEL4WS is an XML-based language for the execution of business
processes, i.e. the creation of software applications. However, in this book, the
focus is only on the BPMN.

The BPMN 1.0 specihication was released in May 2004 with the primary
goal of providing a notation which is readily understandable by all business us-
ers; all the way from business analysts who create inirtial drafts of processes to the
technical developers who implement technology that performs these processes.
The BPMN is a direct descendent of the Rummler-Brache diagram (also known
as the swim-lane diagram) (Rummler and Brache, 1995). However, compared
to the Rummler-Brache diagram, the BPMN is a much richer and more formal-
ized language. The BPMN is used for modeling business processes of any kind.
However, it should be noted that the BPMN does not include symbols for dif-
ferentiating between physical and dara/information flows which therefore need
to be stated by text.

Diagrams created using the BPMN are named business process diagrams.
There are four basic categories of elements in BPDs:

*  Flow Objects (events, activities and gateways)

*  Connecting Objects (flows and associations)

» Swim lanes (pools and lanes)

* Arrifacts (data objects, groups and annotations)

In the following sections, the basic elements of BPMN are described based on
the BPMN 1.2 Specification. Subsequently, a set of examples of the use of these
elements are provided. In order to fully understand the BPMN, it may be neces-
sary to move back and forth between the element descriptions and the examples.

BEPD Elements

Flow objects come in three basic types, as shown in Table 3.6. It should be
noted that a wide range of special events and gateway types exist which are not
resumed in this book.
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Flow object

Descripti Symbol
type escription ymbo

Events come in three basic forms, start in-
termediate and end. A start-event indicates
where a particular process starts, while an
Everts end-event indicates where the process ends. O O
An intermediate-event occurs between a
start-event and an end-event and is used to Start Intermediate End

respond to a trigger in crder to trigger another
elernent.

An activity is a step in a process that performs
waork, There are three types of activities: pro-
cess, sub-process and task. A task is an atomic

Activities activity (i.e. cannot be broken down into
smaller parts). Processes and sub-processes are
non-atomic entities (i.e. they can be divided
into smaller parts).

A gateway can be used for splitting and joining
flows. Typically gateways are used for if-then-
else decisions, while only in special situations
there is a nead for using it for joining,

Gateways

Table 3.6: Flow Qbjects

Connecting objects come in three basic types, as shown in Table 3.7.

Connecting objects type Description Symbol

sequence flows define the sa-
Sequence Flow guence of the activities to be per- -
formed in a process.

Message flows show the flows of
messages between two partici-
nts. A message flow connects
Message Flow P 9 : _
twio separate pools or objects with-
in the separate pools, but never

two objects within the same poaol.

Associations associate data, text,
and other artifacts with flow ob-
jects. Associations show the inputs
and outputs of activities. The arrow = === === == s e e e e e -
head can be used to show sequenc-

es of association,

Assodciation

Table 3.7: Connecting Objects (1)

Besides basic sequence How there are two other variants, as shown in Table 3.8.
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Sequence flow type  Description Symbaol
A conditional sequence flow has a condition

Conditional that determines whether or not the flow will be <> L
used

A default sequence flow is only activated if all .
Default ; " b
outgoing conditional flows are not true.

Table 3.8: Connecting Objects (2)

There are two types of swim-lane objects, as shown in Table 3.9.

Swim lane type Description Symbol

The pool symbel is used to represent

a participant in a process. Thus, it can
partition a set of activities from athers,
e.. activities in different companies.
Different pools can be connected by
message flows,

Pool

Marmea

Mame

A lane is used for sub-partitions within
Lane a pool. Lanes can divide activities, e.qg.
according to executing department.

Mame

Mame

Table 3.9: Connecting Objects {3)

BPMMN includes three types of artefacts, as shown in Table 3.10,

Artifact Description Symbol

Data objects show the way in which data are
required or produced by activities, Associations
Data object  connect data objects to activities and flows, A
data object can have a state which can change Marme
during a process. [State]

-

Groups are used for documentation or analysis

Grou
P purposes, and they do not affect sequence flows.

- s o om0

‘.l

Annotations are used for providing additional text -, | 184t Annotation allows
& Modeler to provide

Annotation )
information to the reader of a BPD. additional Information

Table 3.10: Connecting Objects (4)
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There are two ways of creating loops in BPMN, as shown in Table 3.11.

Loop Description Symbol
The loop is repeated as many times as indi-
Activity . g i . i
000 cated in the attributes of the task or sub-
oopin . ]
ping processes it is placed in, D

Loops can be made by the use of gateways
which connect to an upstream object by a
sequence flow,

Sequence
looping

Table 3.11: Looping

BEPMN Examples

A basic BPD includes a start event, a set of activities and an end event which
are connected by sequence flows. An example of a basic BPD is shown in Figure
3.9. As seen, the process starts with a ‘start event’ followed by the activity of
gathering customer requirements. Then the dimensions (of some product) are
detined and the product specifications are passed on. The process is terminated
by an ‘end evenrt’.

Gather customer Define Pass on product
requirements dimensions specifications

Figure 3.9: Basic BPD

Figure 3.10 shows an example thar illustrates the basic use of gateways. As seen,
first a quote is received after which a gateway is used to illustrate that it has to
be evaluated if the price in the quote is fair. If the price is not fair, the offer is
rejected and the process ends. If the price is fair, the quote is accepted, and it
needs to be decided which product type it is. If it is a type A product, depart-
ment A needs to be informed and if it is a type B product, department B needs
to be informed.
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Yes
Receve gquote Accept offer

Type A Type B

N
: , #

Reject offer

Inform Irform
department A department B

Figure 3.10: Gateways

Figure 3.11 gives an example of the use of the elements association, data object
and data object state. As seen, the process starts with the acrivity of gathering
customer requirements. T hen the product is defined and a product specification
with the status created (using the data object symbol) is passed on to the next
process. In the last process, the product specification is passed on for which rea-
son the product specification gets the status “passed on’,

- T
o, |of e L B 1O
: H - H
requiremeants product i specifications | &
i <2
Product Product
specification specification
[Created | [Fassed on |

Figure 3.11: Association and Data Objects

Figure 3.12 illustrates the use of message lows, swim lanes and pools. In the
figure, there are two pools, i.e. ‘Company’ and ‘Customer’. The pool ‘Company’
includes the two swim lanes ‘Manufacturing’ and ‘Product design’. In the ‘Prod-
uct design’ lane in the ‘Company’ pool, customer requirements are gathered, the
product is defined, and the product specifications are passed on to the manufac-
turing department. It should be noted thar an alternative way of using the darta
object and association is used compared to Figure 3.11. In the ‘Manufacturing’
lane of the ‘Company’ pool, the product specification is received and the prod-
uct is delivered. Then the process of the company ends. In the ‘Customer’ pool,
requirements are provided and the product later received after which the process
of the customer ends. As seen, there are three message Hows between the two
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pools. Message flows can connect to a pool boundary or to flow objects within
the pool boundary, but, as mentioned, cannot connect two objects within the
same pool. Message flows can include text, as exemplified on the message flow
Your product is delivered’,

Gather : Pass on
Defin
customer ; d uit prroduct
=, requirements P specifications
]
fa i
o T I | :
t I
- | 2 L
= E | |
E- ('l | | :‘I-P-I+l+l+!+!+l"l+l+l+
E
= | E
u | | : Product
| | : specification
= | : Y v
o | | Recieve Produce and
= | | product deliver
Z : I gpecifications product
2 1 | T
| : Y our prod uci iz deliverad
|
_ z 4 v
@ ] _
E Provide Recieve
in requirements J product
U

Figure 3.1.2: Swim Lanes

Figure 3.13 illustrates the use of conditional Hows and default Hows. The use of
detault sequence Hows allows information to be shown about what the typical
path is. As seen, the process starts with money being at hand. This leads to the
activity of deciding where to place the money. The default action is to place the
money in a bank account. However, it is also an option to take in shares and o
take in bonds.

Take shares in

Decide _
Tak nds in
placemeant of ake ponds i .¢
Money money Place in bank account

at hand

Figure 3.13: Conditional and Default Flow

Figure 3.14 illustrates the use of sub-processes and loops. The process starts
with a new product being created. Then a decision whether there 1s a need for a
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campaign has to be taken. The defaulr action is to do so, but it can also be de-
cided not ro. If a campaign is initiated, the two activities in the sub-process are
to be repeated until there are no more potential customers. As seen, it is stated
that between sending product information and phoning the customer 5-10 days
pass by.

Mo

Meed for
campaign ?

i
Repeat for each potential customer

Mew product

S5end product Phone
Yas infermation | s.qn customer

days

6 J

Figure 3.14: Sub Processes and Loops

Figure 3.15 illustrates the use of the group and annotation symbol. As men-
tioned, groups are only tor documentation purposes, while annotations are
merely tor providing extra informartion. Thus, they do not affect the sequence
How. The process starts with a new product being specified. Next, the product
has to be prepared for manufacruring and marketing marerials must be created.
As the group and annotation symbol say, these two activities can be started at
the same time. After having manufactured the product and sent out marketing
material, the process ends.

matenals material

I 1
4 ™ - )
I |
. Prepare for ' | Manufacture
I™ | manufacturing [ | product
New product I~ 3 B g
15 specified l p N 17 iy
- Create . send out
—!-- marketing e marketing
|
/

| These activities can be
started at the same time

Figure 3.15: Group and Annotation

Finally, Figure 3.16 shows how the intermediate element can be used for dif-
ferentiating between processes and events. As seen in the ‘Customer” pool, after
an order 1s made, the intermediate event of receiving a notihication occurs before
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the customer process ends. In the “Sales’ lane of the ‘Company’ pool, the cus-
tomer order is registered based on the message flow from the customer. Then
a gateway shows a decision of it being classified as a standard product or not.
If it is not a standard product, the product-design department uses 2-5 days to
define the product. Then product data is registered and printed which lasts 30
minutes. Next, the manutacturing department receives a bill of materials which
is shown as an intermediate event. Then the product is produced (5-10 days)
and shipped to the customer. The message How shows that this informarion is
sent to the customer.

Matification
% recefved
=] Make order @_.O
N
L
|
1
|
w Register Register data :
= customer : and print |
i order {30 min) |
|
|
5 |
=-|= : I
2 |d Define
== product :
512 {2-5 days )
I Bill of I
= Product data materials I
2 *Grdﬂr is shipped
g Produce Ship
5 i roduct product
=] Eill of |' P _ |' "
§ materials (5-10 days ) 11-2 days )
recened

Figure 3.16; Intermediate Events

Additional model elements and further examples can be found in the BPMN 1.2
Specihication which can be downloaded from: www.omg.org/spec/BPMN/1.2/.
BPDs can be created in any vector-based drawing program. However, also a
wide range of software offers special support for the BPMN, such as MS Visio
(add-on), Borland Together, iGrafx FlowCharter and even freeware (e.g. BizAgi

Process Modeler).

Recommendations

The BPMN notation is very extensive and in most cases, a minor subset of the
elements of the BPMN would be adequate to map business processes in a satis-
tactory manner. Thus, it is recommended to use a minor subset of the BPMN
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when describing processes in diagrams to be shared across an organization of
NON-exXpert users.

As mentioned, the BPMN is a direct descendent of the Rummler-Brache
diagram. In many cases, the Rummler-Brache way of mapping processes may
be an adequarte notation. The example in Figure 3.16 is shown in Figure 3.17 in
the notation used by Rummler and Brache (1995).

@
E Notification
‘:'3 Make order recemned
L
- Register % tandard Reqister data
ﬁ Customer ::-nd :—_[? and |:|r_in1:

arder proo (30 min)

Mo A

E" _ Bill u:nf_
z Eﬁe-ft;ne materials
- product
‘g (2-5 days ) Product data
=
e
o Cirder is
=5 [ shipped
E Bill of Produce Ship
ﬁ materials =] product = product
z received (5-10 days ) {1-2 days)
i)
=

Figure 32.17: The Rummler-Brache Notation

Value Stream Mapping

Value stream mapping (VSM) is an approach originating from Toyota. VSM
is also known as ‘material and information flow mapping’. The original aim of
VSM was to uncover waste and reveal how to streamline a manufacturing pro-
cess. However, although VSM is primarily associated with manufacturing, it is
also applied in other contexts. There is not a single standard for VSM symbols
for which reason they can be found in various definitions. Figure 3.12 shows the
definition by Lee and Snyder (2006). The V5M notation includes symbols for
various Lean concepts for which a more derailed explanation can be found in
most Lean literature.
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ddd

Custormer/Supplier

The "Customer/Supplier’ symbol represents a supplier or a customer,
& supplier is usually placed in the upper left corner and is the usual
starting point for a material flow. A customer is usually placed in the
upper right and is usually the end point of a material flow,

Process

Dedicated Process

The 'Dedicated Process’ symbol represents a process, operation,
machine or department, through which material flows.

Process

Shared Process

The 'Shared Process’ symbol represents a process operation, depart-
ment or work centre, which is shared by other value stream families.

T =
o =
Batch = A ‘Data Box” contains significant information required for analysis,
Avail =
Data Box
i | \ The "Work cell’ symbaol is used for indicating that multiple processes
are integrated in a manufacturing work cell,
Work cell
N
I Gﬁ_\ The ‘Inventory’ symbols show inventory between two processes. It
also represents storage for raw materials and finished goods.
Inventory
The 'Shipment’ symbol represents movement of raw materials,
Shipment
ﬂ The ‘Push Arrow’ symbol represents the ‘pushing’ of material from
one process to the next.
Push Arnow

Supermarket

The "Supermarket’ symbol reprasents an inventory supermarket (kan-
ban stock point).

Q

Material Pull

The "Material Pull’ symbol indicates physical removal and connects
supermarkets to downstream processes.
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BAX = XX
( )\/ The 'FIFQ Lane’ symbal 15 used when processes are connected with a
FIFC systern that limits input.
FIFD Lane
The 'Safety Stock' symbol represents a safety stock against problems
such as downtime,
Safety Stock

External Shipment

The ‘External Shipment’ symbol represents shipments from suppliers
or to customers using external transport.

Production
Control

Production Control

The 'Production Control’ symbol represents a central production
scheduling or control department, person or operation.

N

Manual Info

The 'Manual Info' symbaol shows a flow of information in non-elec
tronic form.

mMaonthly
Electronic Info

The 'Electronic Info' symbol represents an electronic flow of data/s
information.

-- F ==
[ ]

+

Production Kanban

The 'Production Kanban® symbol triggers the production of a pre-
defined number of parts.

- w--

L
L]
¥

Withdrawal Kanban

The "Withdrawal Kanban' symbol represents a card or device that
instructs a material handler to transfer parts from a supermarket to
the receiving process.

signal Kanban

The 'Signal Kanban' is used when the on-hand inventory levels in the
supermarket between two processes drops to a trigger or minimum
point.

-

Kanban Post

The 'Kanban Post’ symbaol represents a location where Kanban sig-
nals reside for pickup.
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Sequenced Full

The 'Sequenced Pull’ symbol represents a pull system that gives
instruction to sub-assembly processes to produce a guantity of a
product.

HOXO

Load Leveling

The ‘Load Leveling’ symbol is a tool to batch Kanbans in order to level
the production volume and mix over a period of time.

]

MRP/ERP

The 'MRP/ERP' symbol represents scheduling using MRP/ERP or other
centralized systems,

The 'Go See’ symbol illustrates gathening of information through
visual means.

~cO
E
(N

Verbal Information

The "Verbal Information’ symbaol represents verbal or personal infor-
ration flow.

The 'Kaizen Burst’ symbal highlights improvement needs and to plan
Kaizen workshops at specific processes that are critical to achieving
the future state of the value stream.

Kaizen Burst
O The 'Operatar’ symbol represents an operator,
Operator
Other
Information The 'Other' symbol represents other potentially useful information.
Other
Wa WA
NVA, NVA NVA The .'Tirnelin.e' symbol shows valu E-a{:lded times and non -_walu e-add-
ed times, It is used to calculate lead time and total cycle time.
Timeline

Tabla 3.12: VSM Symbols

Source: Lee and Snyder (2006}

An example of the use of the VSM notation is shown in Figure 3.18.
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1 ShifT.."Da"-.-' (2.5 hrs}
0.5 hr {lunch)
0.5 hrs (Break)
Available Time = 460 min/dy

3-Month Forecast_ |production 3Month
(_Supdatedrm-:un thily Control Forecast
-—'_-._-_._._-_.-
: MontHly Blanket Monthly Blanket
Supplier "SJ Order o Order

Takt Time
= 460 min/504 pcs
= (.91 min
= 55 tec 5
Daily FAX/PH 504 posfday

Machine/Hone/Cln [F}- Dispatch 24 pesicontainer

L3

g |L Deburriinsp/Pkge | — o i
el - — ‘ i 1

FAX Twice ] C\ &) r";.".\ o Visual __ C\' b E;r:lljg‘;;

Weekly ) o (3) . 3
CIT = 44 sec
. y C/0 =20 min Lead Time = 5.0 I.'fl'_:,"
Lot Size/Setup 1Ty — 500 pe e Total Work Time = 130 sec

Machining =z = 2] Uptime = 87% 95% LT Reduction

eduction
25% + Labor Reduction

0.5 dy | 130 sec | 1.5 dy

Figure 3.18: Example of the use of W5M
Source: Strategos (2009)

VSM diagrams are often drawn on paper as a part of a process analysis project.
However, various types of software support the creation of VSM diagrams, e.g.
iGrafx FlowCharter, ProPlanner, and Visio (add-on),

Which Diagram to use?

The choice of which diagram type to use depends on the particular context,
such as user prerequisites, user preferences, process complexity, process type, etc.
Therefore, it is not possible to give a general recommendation of a specific dia-
gram. However, it is a good idea to limit the use of different diagram languages
in order to avoid the confusion that multiple process languages can create.
Although the best choice of diagram type may be context-specific, there are
some basic difterences between the presented diagrams. Compared o DFDs,
BPDs have the advantage that more informarion can be conrained in a single
diagram because of the use of pools and swim lanes. In many cases, this makes
BPDs the better choice. Since pools and swim lanes can be used together with
the ISO language, this approach is also a solid alternative. VSM is the least
formal notation and thus the one that includes the greatest chance of language-
related misunderstandings. Also, VSM is a less compact notation than BPDs
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and IS0 flowcharts, and VSM is rarely included in standard drawing and dia-
gramming software. On the other hand, in some cases, V5SM may be easier to
learn since some may find that it has more intuitively understood symbols and
because it lets users invent their own symbols. However, for documentation of
the business processes of a company for communication purposes, it is of major
importance that the notation used is clearly defined and the diagrams are easy
to read.

Discussion Questions

Describe the three basic types of DFDs.

How are DFD child diagrams numbered?

What are the four types of symbols of SO Howchart diagrams?

Describe the four basic categories of elements in BPDs.

In BPDs, whart are the difference berween sequence flows and message Hows?

AN ol Al

In BPDs, what are the different ways of using data objects and the association
relation?

What is a VSM diagram?

What are the dangers of letting users themselves invent symbols, rather than
using predefined ones?

9. What are the advantages of being able to make compact diagrams?

10. In which situations do you think each diagram may be best suired?

oo =l
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CHAPTER 4

Business Data Management

Introduction

We're entering a new world in which data may be more important

than software. (Tim (’Reilly)

The data of the company is the area which most often needs artention in relation
to business process analysis. In the business processes, data constitute the basis
for most actions made. Thus, if the data used in the business processes are not
of adequate quality the business processes will not be ethcient. Betore getting
further into the discussion of data quality and approaches to ensure data quality,
first the distincrion berween dara, information and knowledge is discussed. Sub-
sequently, the nature of business data, which is the focus of this book, is defined.
Thirdly, the importance of dara quality is demonstrated. To ger an even more
detailed understanding of the issue, the concept of data quality is unfolded in
the subsequent section. Finally, the chapter explains how to evaluate dara qual-
ity and how to ensure high data quality.

Data, Information and Knowledge

Dara is the lowest level of abstracrion from which informarion and klmwledge
are derived. Although there is general agreement on the meaning of data, differ-
ent definitions are found, such as:

[Darta are] a set of discrete, objective facts about events. (Davenport

and Prusak, 1998)

Data represent observations or facts out of context, and therefore
not directly meaningful. (Zack, 1999)

Often the terms ‘data’ and information are used interchangeably, but to be strict,
there is a difference thar relates to the meaning associated with information in
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contrast to dara. As for darta, there is general agreement on the meaning of the
term ‘information’, but different formulations of its definitions, such as:

[Information is] a message, usually in the form of a document or an
audible or visible communication,
Informartion is meant to change the way the receiver perceives

something, to have an impact on his judgment or behavior. (Dav-
enport and Prusak, 1998)

Information is a flow of messages. (Nonaka and Takeuchi, 1995)
The transformation of data into information has been defined as:

Informartion results from placing dara within some meaningful
context, often in the form of a message (Zack, 1999)

[ The transtormartion from data to informartion is when] data are
presented in a particular way in relation to a particular context of
action (Newell et al., 2002)

In contrast to the terms ‘data’ and ‘information’, the meaning of the term
‘knowledge’ has been much debated and still is. A popular definition of knowl-
edge is provided by Davenport and Prusak:

Knowledge is a fluid mix of framed experience, values, contextu-
al information, and expert insight that provides a framework for
evaluating and incorporating new experiences and information. It
originates and is applied in the minds of knowers. In organizations,
it often becomes embedded not only in the documents or reposi-
tories but also in organizational routines, processes, practices, and

norms. (Davenport and Prusak, 1998)

In management literature, many draw on Plato’s definition of knowledge as
“justified true beliefs” (Newell et al., 2002). For example, this is seen in Nonaka
et al. (2001) who apply this traditional definition, but with an emphasis on the
‘justified” rather than ‘true’ as they find the truthfulness aspect two absolute,
static and non-human to address the dynamic, humanistic and relative dimen-
sions of knowledge. Thus, they work with a definition of knowledge as a dy-
namic process of justifying personal belief rtowards the ‘truth’. In the other end
of the scale, the perspective on knowledge is found to be less externalized and
related to personal action. Tsoukas and Viadimirou (2001) provide a definition
with such a focus:
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Knowledge is the individual ability to draw distinctions within a
collective domain of action, based on an appreciation of context or
theory, or both.

Figure 4.1 illustrates the relationship between dara, information and knowl-
edge. As seen, when darta are placed in a context and are given meaning they be-
come information. The definition of knowledge used in the figure is something
personal and related to action. The consequence of Figure 4.1 is that if the data
of a company are of poor quality so will the informarion be, and in the end,
the knowledge of a company. Especially in knowledge-intensive companies, this
causality can be extremely unfortunate, and thus an extra focus on data quality

is called for.
Data ]—r‘ Information ]—r‘ Knowledge

Contextualisation Predisposing a
and attribution of person towards
meaning action

Figure 4.1: The Relationship between Data, Information, and Knowledge

Business Data

There are many types of data that are relevant in different contexts. In this
chaprer, the main focus is on "business data’. The two most relevant types of
business data are master data and transaction data. Master data are the ba-
sic characteristics of instances of business entities, such as customers, products
and suppliers. Typically, master data are created once, used many times and do
not change frequently. Master data is for example customer number, customer
name, employee 1D, supplier address, etc. Transaction data describe relevant
events in a company, and each transaction record has a time dimension, a value
and references to other data. These events may be: a purchase order arrives,
monthly salary is paid to an employee, an invoice is sent to a customer, etc.
Business data can be seen on two abstraction levels, ‘data models’ and *data
values’ A data model is a definition of enrities (classes), their actributes (proper-
ties), and relationships. An example of an entity is ‘employee’, which could hold
the attributes ‘TD, ‘name’, ‘date of birth’, ‘address’, etc. The employee could
have a relationship to the entity "ERP project’, implying that the employee is
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involved in this project. The dara value for the employee actribute ‘1D could be

‘01-77-98",

Figure 4.2 shows an example of a data model. As seen, for each actribure,
the type of data is indicated (e.g. character (char)) or it is indicated if it is a for-
eign key, Le. an actribute that belongs to another entity. Also the relationships

between entities are shown. In the current example, one customer can have

one-to-many orders, each order can have one customer and one-to-many order

lines, each order line has one order and one item, and each item is related to

zero-to-many order lines.

Order

OrderlD: char{12)
QrderMurmber; integeng)
CustomerlD {Foreignkey}
Created: date

OrderLine

1

Customer

CustomerlD: char12)
CustomerMumber: char(8)
CompanyName: char(30}
ContactPersonMame: char{40)
AdressLing 1:: char{30)
AdressLine 2:: char{30}
City: char{20)

ZipCode: char(10}
Country: chari20)

Figure 4.2: Example of a Data Model

CrderLinelD: char(12)
OrderlD {Foreignkey]
ternlD {Foreignkey}
LineMumber : integer 3)

0.*

1

Item

emlD: char{12)
temMumber: char(8)
ltemMName: char(30)
Description: char(100)

When data values are stored, they become darta records. Typically, records are

stored in tables in a database. Figure 4.3 shows an example of a rable for items.

As seen, the table name is ‘Trem’, and it has the columns ‘TremID), ‘TtemNum-
ber’, ‘TtemName', and "Description’. Each time a new item is created, a new
record 1s created with the relevant data.

Item
ltemID ItemMNumber ItemName Description
ADCOO00T 45 45mim Screw
A0000002 46 S50mm Screw
ADC00003 47 S5Mm SCrew
A0000004 438 Semm Screw

Figure 4.3: Example of Data Records in a Table

Records
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The data stored may be of a more debartable nature than the dara of the example
in Figure 4.3, i.e. item numbers and names. Data can for example also describe
operation times, customer ratings and the like, which are dara of a less exact
nature. Although such data are based on observations of reality, they may still
be more or less in correspondence with realicy. Figure 4.4 illustrates this possible
mismatch between the real world (RW) and what can be inferred from informa-
tion system data. As seen, data are represented in an informarion system based
on the user’s perceptions of the real world. Such perceptions may difter, and dif-
ferent aspects may be found relevant and thus, included. When the data of an
information system are interpreted, the user gets a view of the real world based
on what the dara say. But because of the different interpretations of the real
world, the perspective on the real world inferred from the information system
may not correspond to the specific user’s view on the real world, and a mismatch
occurs. Thus, when using such dara, this should be done in a critical manner
instead of blind faith in all dara necessarily giving an accurate picture of reality.

Users Yiew o
RWW System :
Possible Data
DIFE.E_I Observation Deficiencies

User's Wiew of RW
System as inferred
from the 15

Perception of the
Real (RW) World Systemn

¥

Representation Interpretation

\ Infarmnation

System (I5]

Figure 4.4: Possible Data Deficiencies
Source: Wand and Wang (1996}

The Importance of Data Quality

Data are created and used in all daily operations, data are critical inputs in
relation to almost all decisions, and data implicitly define common terms in
an enterprise. In other words, data are used ar all levels of a company. IBM has
made a model to illustrate this, the so-called ‘business information marurity
model’. The model defines five levels of data management, and it can be used for
support of activities aimed at berter use of company data. The model is shown
in Figure 4.5. As seen, the focus of data at the lowest level is from an opera-
tional perspective. At the next level, the data/information is used to manage the
company, L.e. play a greater strategic role. At the next level, the data/informarion
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become a strategic asset, i.e. something of value for the competiveness of the
company. At the next level, the dara/informartion enable innovarion, i.e. a form
of special expertise. Finally, at the top level, the data/information are whar give
the company a competitive advantage and therefore often need to be protected
against external actors,

Information as a Adaptive business
competitive differentiator | performance

Information to enable Information enabled
innmovation Dusiness innovation

Information as a Information in )
strategic asset business context In reasing
functional
maturity

Information to manage | Basic information
the business interaction

Focus on data and

Data to run the business .
reporting

Figure 4.5 Data Maturity Levels
Source: Based on Vayghan et al. (2007)

Since darta are used in almost all processes of a company, poor quality data (e.g.
inaccurate or incorrect) obviously have a significantly negative impact on the
performance of a company. There are multiple types of negartive consequences
of poor master data, such as (Redman, 1998; Kahn et al., 2002):

* Less customer satistaction

* Increased running costs

*» Inefficient decision-making processes

* Lower performance

* Reduced employee job sarisfaction

* Resources spent on detecting and correcting errors.

Because of the extensive use of data in almost all processes, data constiture a sig-
nificant contributor to the organization culture. Poor-quality data imply that it
becomes impossible to build trust or confidence in the data which again implies
a lack of user acceprance of any initiatives based on such dara.

Dpenmirrors.com
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Industry experts like Gartner Group, Price Waterhouse Coopers and The Data Warehousing Institute

have made surveys of data guality in companies. Based on this, they claim to identify a crisis in data

guality management and reluctance among senior decision-makers to do enough about it {March,

2005). March i2005) summarizes the findings from such surveys as:

+ "BB% of all data integration projects either fail completely or significantly over-run their bud-
gets”

« “75% of organizations have identified costs stermming from dirty data”

= "33% of organizations have delayed or cancelled new IT systems because of poor data”

*« “$611bn per vear is lost in the US in poorly targeted mailings and staff overheads alone”

« “According to Gartner, bad data is the number one cause of CRM system failure”

* “|ess than 50% of companies claim to be very confident in the guality of their data”

= "Business intelligence (BI} projects often fail due to dirty data, so it is imperative that Bl-based
business decisions are based on clean data”

* “Only 15% of companies are very confident in the quality of external data supplied to them”

= “Customer data typically degenerates at 2% per month or 25% annually”

= “Organizations typically overestimate the guality of their data and underestimate the cost of
arrors”

«  “Business processes, customer expectations, source systems and compliance rules are constantly
changing. Data quality management systems must reflect this"

*  "ast amounts of time and money are spent on custom coding and traditional methods - usu-
ally firafighting to dampen an immediate crisis rather than dealing with the long-term problem”,

Table 4.1: Findings from Surveys on Data Quality

Perspectives on Data Quality

Data qualiry refers to more than data being correct or not, but is to be seen from
multiple perspectives. Generally, data quality can be divided into two main per-
spectives, namely intrinsic and extrinsic data qualities which are described in the
following sections.

Intrinsic Data Quality
[nerinsic data quality refers to internal properties of the dara. Intrinsic dara qual-

ity can be divided into four dimensions (Wand and Wang, 1996):

Completeness
Unambiguousness
Meaningfulness

Correctness.

A complete dataset means that all relevant aspects of the real world are described in
the relevantinformaton system. Figure 4.6 illustrates the completeness dimension.
To the lefr, all real world aspects are represented by at least one information
system element, while to the right, a relevant real world aspect is not represented
in the information system which theretore includes an incomplete representation.
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Complete representation Incomplete representation
Relavant real world Information Ralevant real world Information
aspects system elements aspects system elements

& O & O
o O (s O
O o

Figure 4.6: Data Completeness
Source: Based on Wang and Wand (1996)

An unambignons dataser means thar it is clear to whart each element in an infor-
marion system refers. Figure 4.7 illustrates the unambiguousness dimension. As
seen in the illustration to the right, it is unclear to whart the second informarion
system element refers. This could for instance be one record that refers to two
different items which among other things implies that it becomes impossible to
see how many pieces of each item are sold.

Unambiguous representation Ambiguous representation
Relovant real warld Infermation Relevant real world Infarmation
aspects system elements aspects system elermnents

& O & O
& O @
& O

Figure 4.7: Data Unambiguousness
Source: Based on Wang and Wand (1996)

A meaningful dataset means that all elements represented in an information
system have some information of value. Figure 4.8 illustrates the meaningful-
ness dimension. As seen in the illustration to the right, the third information
system element does not refer to anything. This could for instance be a record
of an item that does not exist and has been creared by mistake, but not deleted.

Dpenmirrors.com
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Meaningful representation Meaningless representation
Relevant real wiorld Information Relevant real wiorld Information
aspects systern elements aspects systern elements

L O o O
L O o O
O O

Figure 4.8: Data Meaningfulness
Source: Based on Wang and Wand (1996)

Finally, the correctness of dara defines how well it is in accordance with the
aspect of the real world thar it is intended to describe. Some elements in the
information systems are expected to be completely correct (e.g. item number,
customer address and employee salary), while other informartion system data
are merely estimates (e.g. operation times and customer rating), and thus some
inaccuracy is accepred. Minor inaccuracies, such as misspelling in an item de-
scription, may not necessarily have consequences, but may have in some cases.
The consequences of incorrect quality dara vary depending on what it describes.
Figure 4.9 illustrates the correctness dimension where the real world aspect 3 is
not represented correctly in the information system.

Correct representation Incorrect representation
Eelevant real world Infarmation Relevant raal waorld Infarmation
apects systern elerments aspects system elements

AW 1 @) (OIS 1 RWA 1 Oise 1
rwa 2@ e 2 rwa2 @ O sk 2
rRva3 @) (O 3 rwas @ i Cisk 4

Figure 4.9: Data Correctness

Extrinsic Data Quality

Extrinsic dara quality refers to contextual aspects of data. For example, just
because some of the dara are correct, it does not mean thar they are useful
in a particular context. Therefore, it makes good sense to view data quality
from an extrinsic aspect besides the intrinsic aspect. There are many different
definitions of extrinsic data quality. One suggestion is to divide the extrinsic
qualities into two categories: accessibility and usetulness (Haug et al., 2009).
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Data accessibility dimensions include access rights, storage issues, interpretabil-
ity, understandability, etc. Therefore, although the relevant darta exist,, the data
cannot be utilized if the data cannot be accessed. Dara usefulness dimensions
include relevancy, value-adding, timeliness, level of detail, etc. Therefore, data
usefulness dimensions relate to context, i.e. what may be useful in one context
may not be usetul in another.

Evaluation of Data Quality

Data quality can be evaluated in different dimensions. One alternative is to use
the data quality dimensions: intrinsic, accessibility and usefulness (Haug et al.,
2009). Typically, the first two data quality categories (intrinsic and accessibil-
ity) are easier to measure and/or observe than the third (usefulness), which to
a higher degree is based on subjective beliets. Even more importantly, generally,
the first two categories are also more critical than the usefulness category. Poor
data accessibility and inerinsic data quality are factors that make some of the
daily operations impossible or imply costly errors. On the other hand, to a large
extent, data of little usefulness can be ignored. Thus, a combination of intrinsic
and accessibility data qualities provide a good basis for evaluation of some of the
data of a company. Figure 4.10 shows this in matrix form. Here, it should be
noted that since companies cannot expect to achieve perfect data quality, it is
generally satisfactory that a small part of data is of poor quality with regard o
intrinsic and accessibility dimensions. Thus, in square 1 both the intrinsic data
quality and the dara accessibility are unsatisfactory. In square 2, only the data
accessibility is unsatisfactory, while in square 3 only the intrinsic data quality
is unsatisfactory. Square 4 represents what should be the goal of any company,
namely satisfactory intrinsic data quality and data accessibility.

Intrinsic data quality
T &

satisfactory 2 4

Unsatisfactory 1 3

Data
- ™ accessibility

L i |

Linsatisfactory  Satisfactory

Figure 4.10: Intrinsic and Accessibility Data Quality
Source: Haug et al. (2009)
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Difterent levels of quality are perceived as satisfactory in different companies
and data areas within companies. Also, some areas are easier to evaluate than
others. Thus, it is not possible to generalize on what is a satisfactory level.

The intrinsic data quality can also be seen in relation to the usefulness of the
data. In this case, there is a typical pattern of the relation berween these two
dimensions, which is shown in Figure 4.11. The argument for the exponential
growth of the usetulness when the intrinsic data quality increases is thar unless
a big part of the darta are of high intrinsic quality, users would often encounter
problems caused by poor quality dara and thus be relucrant to use such dara.
However, when the data quality reaches a certain level, the usefulness will rap-
idly increase. On the other hand, if the data quality drops from a high level
in both dimensions, it would have to drop to a certain point before implying
frequently encountered data quality problems. But when this happens, the users

will soon begin to question the dara validicy (Haug er al., 2009).

Intrinsic data quality

=
Satisfactory A R
- |
T -
- I
&
. !
/ /
g £
Unsatisfactory !
! /!
I P
I ”
| -
- Data

= > usefulness
Unsatisfactory  Satisfactory

Figure 4,11 Intrinsic Data Quality and Usefulness
Source: Haug et al, (2009}

When combining the data accessibility dimension with the usefulness dimen-
sion, three typical paths would often be encountered in relation to an increase
of data accessibility (Haug et al., 2009). The three paths are illustrated in Figure
4.12as’a,’b and ¢’ Path "2’ may occur in a situation where it is decided to begin
to register a new type of data, which, as it turns out, is not used for anything,
after all. Thus, more non-useful data is found in the system, tor which reason a
bigger traction of the darta 1s not usetul. Path 'b’ may occur in a situation where
new data are registered in a system or where existing data in some way are made
accessible to users, while the increased amount of dara does not make existing
data more valuable and where the additional data hold a similar fraction of
non-useful data. Path '¢” occurs when the usefulness of existing data increases
because new data are made accessible. This may for instance occur in a situa-
tion where the existing sales data are not found usetul for making sales statistics
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because they are incomplete. But when making the missing sales data accessible,
the existing sales data become useful for making sales statistics.

Data accessibility

.
satisfactory P~ b L

Unsatisfactory

Data
T oy usefulness
Unsatisfactory  Satisfactory

Figure 4.12: Data Accessibility and Usefulness
Source: Haug et al. (2009)

How to Ensure High Data Quality

Having demonstrated the great importance of having adequate data quality, the
next question is how to achieve this? There are four basic approaches o improve
and mainrain high dara qualiry:

* Error detection and correction

*  Darta strategies

* Data process improvement

* Darta policies.

These tour approaches may be combined which in fact, in many cases, is nec-
essary in order to achieve the data quality goals. The four approaches will be

described in the fnllﬁwing Secrions.

Data Error Detection and Correction

An approach often applied to improve data quality is cleaning up existing dara.
There are ditferent approaches to darta error detection and correction (Redman,
1995). The simplest approach is to inspect all relevant dara and make corrections
if needed. However, this approach is time-consuming and therefore expensive.
Another technique that can be applied if the same data are stored in multiple da-
tabases, 1s comparing databases. In all cases where the data are identical, it is as-
sumed that these are correct, and in the cases where the dara ditter, the data are
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investigated and corrected. In many cases, this database comparison approach

may not be applicable. Instead, a third approach can be applied, namely “data

editing’. Data editing implies compurterized checking of data against constraints

on the data. Such constraints can be:

* Single field: Checks that data are part of a particular domain, e.g. that item
prices are defined or whether customer phone numbers contain letters.

*  Multiple fields: Checks data across fields, e.g. that the same customer is not
registered multiple times.

* Probability: Checks against unlikely data, e.g. that a quantity of more than
200 of a particular item on a particular stock location is unrealistic.

However, relying on data clean-up as a means of improving data quality is usu-
ally not the most useful approach, as the next subsection discusses.

Data Strategies

The problem of relying on data clean-up alone is that it can be a costly process
and it often does not get to the root of the problem. Therefore, as an alternative
to the continuous clean-up of data, three overall strategies for improving data
quality can be defined (Redman, 1995):

1. Identity where the data problems are.

2. Trear dara as an asset (both the data and the processes in which data are cre-

ated and used).

3. Implement data quality systems (process management).

The advantages of these three strategies compared to data clean-up are illus-
trated in Table 4.2, As seen, although data clean-up in the short term produces
better results, in the long run the three strategies are much more ethcient. Fur-
thermore, the costs associated with darta clean-up are significantly higher than
implementing the three strategies.

Data Cleanup Three Strategies
Improvement
Short term Medium (initiating such programs takes time) Lowy
Long term MNone (gains are lost as bad data replaces High
good)
Cost to Implement
Short term High Low
Long term High Low

Table 4.2: Costs and Benefits of Database Clean-up Comparad to the Three Strategies
Source: Redman (1995)
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Data Process Improvement

A way of preventing data errors, rather than accepting to correct these continu-
ously, is to analyze and redesign the processes in which the erroneous data are
created. Such a dara-oriented process redesign can be done in seven steps (Red-
man, 1995):

Define process management responsibilities

Define process and identify data customer requirements

Define and establish measures

Establish statistical control of data

N L b —

Analyze the process in order to identify possible improvements
6. Rank improvement opportunities and define objectives
7. Improve process quality.

Besides process change, data policies can also be an important means of prevent-

ing data quality problems.

Data Policies
A data policy can be defined as a set of broad, high-level principles that form the
guiding framework in which data management operates. In practice, the form
of the data policy should depend on the characteristics of the company in which
it is implemented. However, at a general level, a dara policy can be defined in
relation to three types of activities (Redman, 1995):
* Data Creation
* Establish a clear understanding of which persons are using the dara and
for which purpose in order to ensure that their needs are fulfilled
* Implement measures of data quality to ensure that the requirements of the
users are fulhlled
* Dehne process for control, assessment and possible improvement of data
quality.
* Data Storing/Processing
* Develop data architectures and databases that minimize data redundancy
* Protect data against unwanted access
* Ensure that data are readily accessible to relevant people
*  Ensure design of I'T solutions that promote data quality.
* Data Use
* Develop clear dara requirements for data creators
* Provide feedback to dara creators
* Ensure that dara are interpreted correctly
* Ensure that dara are only used for legitimate purposes
*  Respect customers’, suppliers’ and employees™ right to privacy,
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Defining a data policy thar addresses these issues would put a company on the

right track to avoid extensive data problems.

& Danish manufacturer of printing equipment experienced great data quality problems in relation
to the implementation of a new ERP systemn. They tock their new ERP system into use after an ap-
proximately 9 months long implementation phase, but it took about 2% years before the system
was fully running in all areas and the project ended up costing more than twice as much as defined
in the onginal budget. One of the major problems was too high ambitions for what to register in
the system, i.e. down to "screw-level’. This approach impled that it became very time-consuming to
create new items and therefore, many employees took shortcuts resulting in poor-quality ERP data.
The prablems related to the fact that master data (such as item numbers and names) were some-
times registered multiple times, while at other times, all required fields were not filled out. This, for
example, made it impossible to make useful statistics based on these data. Also, because of the
tediousness of registering data, erroneous data occurred. To solve the data problems the company
decided to:

Lse many resources on training employees in proper use of the ERP system

= Decide to leave out items at such a detailed level in the ERP system

Initiate a data cleaning project.

These initiatives have significantly increased the data quality. Additionally, the company is consider-
ing allowing only centrally placed people to create item master data. However, the concern is that
this may imply waiting times when creating purchases and sales orders,

Table 4.3: Master Data Quality Problems at a Danish Company
Source: Haug et al. (2009)

Discussion Questions

What is the difference between data, information and knowledge?

What is a data model?

Provide examples of data/information of ditferent strategic importance.
Whart are the four defined types of intrinsic data qualicy?

Describe the three categories of data quality, defined by Haug et al. (2009).
Describe the relationships between these three categories of data qualiry.
What are the approaches for dara error detection and correction?

. Compare the consequences of dara clean-up to the use of dara strategies.

Which steps are included in data process improvement?

10, Which activities are relevant in relation to data policies?
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CHAPTER 5

Performance Management

Introduction

Whart counts can't always be measured. And what can be measured
doesn’t always count. (Albert Einstein)

“Difficult and boring — my favorite combination”. According to Likierman
(2009), this is not a rare comment from senior executives about the rask of
improving the company’s performance measurement system. Many managers
hnd it onerous and even threatening. As a consequence they leave it to people
who may not be natural judges of performance, but are Huent in the language of
spreadsheets. As Likierman (2009) addresses it, such a practice inevitably leads
to a mass of numbers and comparisons providing lictle insight into the com-
pany’s true performance. It may also lead to decisions that harm the company.
This introduction highlights why performance management and perform-
ance measurement are important in an organization. The topic area is very im-
portant in relation to business process optimization. In order to optimize. one
must know where one came from. Otherwise, improvement etforts will be like
shooting after a moving target. Thus, measures of a performance level before
optimizations start by providing a base line for the optimization etforts. This
makes it possible to track the improvements of future performances back o
when they were initiated. However, like the opening quotation by Albert Ein-
stein, performance measurement is perhaps not relevant in all areas. Typically,
many companies have much data and many performance measures. Often, how-
ever, it is the wrong data and measurements, meaning ‘what really counts is not
measured’. On the other hand, we are also witnesses to measures of something
that might not be measurable. It has been the pracrice, for example, in several
Danish municipalities to measure care assistants’ time consumption of elderly
care. This might quite fast turn into a political discussion of whether it makes
sense to measure such work. Thus, performance measurement has an element of
inherent conflict by its nature, This chapter has set out to present performance
management and performance measurement. In order to fulhll this purpose, the
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chaprer is furcther organized into six main sections. In the following section, a
distinction berween performance management and performance measurement
is made. Then follows a section that provides an overview of the need for per-
formance measurement. In the subsequent section, three types of performance
measurement are described. Then follows a section in which two performance
measurement frameworks are discussed. Next follows a section that provides in-
formation about how to develop performance measures. The final section con-
tains so-called deadly sins of performance measures.

Performance Management and Measures

Over the years, many contributions have been developed about what perform-
ance is and how it should be measured. In line with this, new terminologies have
emerged that may create confusion about whart performance acrually is and what
it is not. Performance is not only concerned with the past, burt is also related o
the furure. According to Aguinis (2009, p. 2), performance management is a
continuous process of identifying, measuring, and developing the performance
of individuals and teams and aligning performance with the strategic goals of
the organization. According to Lebas (1995), performance is about deploying
and managing the components of the causal model(s) that lead(s) to the timely
attainment of stated objectives within constraints specific to the form and to the
situation. Lebas (1995) distinguishes berween performance management and
performance measurement (see Figure 5.1).

time

Performance
Management

Figure 5.1: Performance Managerment vs. Performance Measures
Source: Lebas (1995)

Performance measures are closely relared to performance management as shown
in Figure 5.1. Performance management can be viewed as a philosophy thart is
supported by performance measurement. Performance management provides
the foundation for the performance measures. The performance measures also
influence the performance management indicated with the arrow in Figure 5.1




Dpenmirrors.com

PERFORMANCE MANAGEMENT 81

by providing data about the past and current situarion. Table 5.1 lists character-
istics of both performance management and performance measures.

Performance Management Performance Measures

Training

Team work

Dialogue Measures based on key success factors
Managernent style Measures for detection of deviations
Attitudes Measures to track past achievements
Shared vision Measures to describe the status potential
Statistical Process Control Measures of output

Employes Involvement Measures of input

Multi-competance
Total Quality Control
Incentives, rewards

Table 5.1: Performance Management and Performance Measures
Source: Lebas (1995)

As can be seen from Table 5.1, the elements listed under performance manage-
ment all contain events and skills required to establish and practice performance
management. The elements listed under performance measures are much more
specific and relate to where measures can take place.

The Need for Performance Measures

In practice, every day much consumption takes place. Furthermore, compa-
nies engage in many different forms of relationships where services are being
exchanged. In order to check whether the company 1s on the right track service-
wise, 1.e. whether it consumes costs at an appropriate level and people pertorm
their jobs with the right productivity, measures are needed. Some basic require-
ments for performance measures exist. Lea and Parker (1989) suggest that they
must be simple to understand, have visual impact such as graphs, and be visible
to all. Monitoring too many facets of the practice should be avoided since most
measures will have importance for only a short period of time, whilst there is a
focus on improving them. When improvements have been made, the attention
should be turned to a different facer.
According to Globerson (1985), performance criteria must share a number
of characreristics:
* They must be derived from the company’s objective.
* They should make it possible to compare with organizations in the same
business.
*  They must have a clear purpose.
* They must be based on reliable data and calculation methods.
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¢ They should be under control of the evaluated organizational unit.

* They should be selected through discussions with the people involved (e.g.
customers, employees and managers).

*  They should prefer objectivity instead of subjectivity.

Performance measures are being implemented to fulhll several purposes. Figure
5.2 portrays seven purposes.

"

A Look back

L'

Look ahead

Compare

=
e

W

_ompensate Motnate

Figure 5.2: Seven Purposes of Performance Measurement

As shown in Figure 5.2, one purpose of performance measures is to look back
(where have we been). Such measures can support the company’s reward system.
Rewards can be based on the past, not on the likelihood of future success. A
second purpose is to make a status of where we are now (e.g. be comparing past
resules with budgets for the tuture). In other words, whart is the acrual status
of the processes operated in the organization and what is their potential for
achievement in the future? A third purpose of measures is to define where we
want to go (to look ahead). Such measures support the overall objectives and
targets and provide input to concrete action plans. A fourth purpose of measures
is to provide input on how we are going to reach company objectives (e.g. to
motivate). In other words, the measures must support the budgeting and plan-
ning activities, and also support continuous improvement. A ffth purpose of
measures is to provide information aboutr how we will know whether the objec-
rives are reached or not (e.g. 1o make compensartion). Thus, measures may not
be separated from the feedback loops about whether or not objectives or targets
have been reached. They need to be linked the reward system. A sixth purpose
of measures is that it makes it possible to roll up performance measures to an
overall perspective. A board, for example, needs information about the com-
pany's performance in general, which can be based on reports from the different
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business units within the group. Finally, a seventh purpose of measures is the

opposite of the previously mentioned purpose since this purpose is to cascade

down measures from e.g. a group level to an individual business unit. It could,

for example, be how much the individual unit is expected to cover of the overall

performance target of the group. Other purposes of performance measures can

be summarized as follows:

» To ensure customer requirements have been met

» To be able to set sensible objectives and comply with them

* To provide standards for establishing comparisons

* To provide visibility and provide a ‘scoreboard” for people to monitor their
own performance levels

* To highlight quality problems and determine which areas require priority
attention

» To give an indication of the costs of poor quality

* To justity the use of resources

* To provide feedback for driving the improvement

* To communicate with customers and suppliers

* To pay performance-related bonuses.

Types of Performance Measures

This section focuses on a description of ditferent types of performance measures
that a company can choose o implement. In pracrice, there are many difter-
ent terminologies in use and often this takes place in an inconsistent manner.
Firstly, a clarification will be made of the concepts of key result indicators, per-
formance indicators and key performance indicators. Next, a presentation of
some of the main areas of key figures follows. Finally, the concepts of financial
and non-financial measures are subjected to deeper clarithcation.

Key Result Indicators, Performance Indicators and Key Performance
Indicators

According to Parmenter (2007), many companies are working with wrong
measures and with measures of which a high proportion mistakenly have been
named key performance indicators. Actually, he claims that very few companies
really monitor their true key performance indicators. One reason for this might
be that there is a lack of understanding of the different terminologies. Therefore,
Parmenter (2007) makes an explicit distinction between three types of perfor-
mance measures, as shown in Figure 5.3: 1) Key result indicators (KRlIs), 2)
performance indicators (PIs) and 3) key performance indicators (KPIs).

Dpenmirrors.com




BUSIMNESS PROCESS OPTIMIZATION

Key performance
ndicators (KPIs) = tel
you what to do to
ncrease performance
dramatically

Performance indicators
(PIs) — tell you what to
30

Key result indicators
(KRIs) = tell vou how
you have managed in a
perspective

Figure 5.3: Three Types of Performance Meaasures
Source: Parmenter (2007, p. 2).

KRIs are represented as the outer layers (like an onion} in Figure 5.3. KRIs are
the result of many actions. They give information on whether the company is
on the right track or not. They do not say whar to do in order w change the per-
formance. In this way, they are ideal for board meetings. They simply state the
facts and whar to do abour it. Typically, KRIs are reviewed within a monthly/
quarterly cycle. KRIs are appropriate for a governance report (consisting of up to
10 measures, providing high level KRIs). A performance indicaror (PI) is a mea-
SUIC [_TF TII"I{.'. I_'.IL'.TF{_J['T'['IHH{.:{:- IT tﬁ:”ﬁ _'!.-"I:_]l] “’]’13.1.' T :,I.{_:I. Al nl_l”'l.}_'.ll:.'.l._ 'UFSL]LZI] I_ﬁETF{JrII]HT]{.:f
indicators are candidates for being key performance indicators (KPls) which are
a set of measures focusing on the aspects of organizational performance thar are
most critical for the current and furture success of the organization. It is only a
Key when it is of fundamental importance to gain competitive advantages and
if it is a make-or-break component in the success or failure of the enterprise. It
only relates to Performance when it can be clearly measured, quantified and eas-
i]}r i.nHuf:."nﬁ..:’::{.‘] .I_'.l}" I']"I.':.J.L ﬂrg::lni}':ﬂti{_?”. Fi IIH:H}-', ir i.ﬁ l:”'l]}" dll JFFI@"I:';.?IEW iFiI P]’L‘Widl:,'_-;
leading information on future performance. With this classification of three
types of performance measures, Parmenter (2007) presents a 10/80/10 rule.
This rule expresses that, as a guideline, a company should develop aboutr 10
KRlIs, 80 Pls and 10 KPIs. Basically, many companies operate with too many
KPIs and KRIs. Thus, the rule stresses the importance of linking KPlIs to the
company’s corporate strategy in order to give information on what has to be
done to increase performance drastically.
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Key Figures/Ratios

Key figures or ratios contain informartion that briefly presents the starus of a

given practice. From finance, we know of several categories of ratios. Such ratios

are:

* Leverage ratios that show the extent of debt used in the capital structure of
a company.

» Liquidity ratios that provide a picture of the short-term financial situation or
solvency of a company.

* Operational/efficiency ratios thar apply turnover measures to portray the ef-
ficiency in the operations of a company and use of its assets.

* Profitability ratios which use margin analysis in order to show the return on
sales and capital employed.

* Solvency ratios which are dedicated to picture the ability of a company to
generate cash How and settle inancial obligations.

» Marker ratios that measure the response of the investors to owning a com-
pany stock and the costs of issuing stocks.

Liquidity Ratios
This category of ratio expresses a company’s availability of cash to pay debts. In
the following, two of such ratios are listed.

Current assels
Currant liabilities

Current ratio =

This ratio expresses whether or not a company has enough resources to pay its
debts over the next 12 months. It compares the current assets of a company to
its current liabilicies

Operation cash flow

Operation cash flow ratio =
Total debits

This ratio refers to the amount of cash that a company generates from the mon-
ey it brings in.

OperationallEfficiency Ratios
This category of ratio measures the effectiveness of the company’s use of re-
sources. In the following, two examples of such ratios are listed.

Met salas

Asset turnover = ——————
Total assats

This ratio measures the efficiency of a company's use of its assets in generating
sales revenue or sales income to the company.

Cost of goods sold
Average inventory

Stock turnover ratio =
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These ratio measures show how many times a company’s inventory is sold and
replaced over a period of time. The days in the time period can then be divided
by the above formula in order to calculate the number of days it takes to sell the
inventory on hand or ‘inventory turnover days’,

Profitability Ratios

This set of ratio measures the company’s use of its assets and control of its ex-
penses to generate an acceptable rate of return. Three examples of this category
of ratio are listed below.

Cost of goods sold

Stock turnover ratio = -
Average inventory

Met income
Average owners' equity

Return on investment (ROI) =

Met income

Return on assets (ROA) =
Total assets

Solvency Ratios
These ratios measure the company’s ability to repay debts. In other words, it
expresses its creditworthiness.

Total liabilities
Total assets

Debt ratio =

Long-terrn debt
Total assets

Long-term debt 1o equity =

Market Ratios
These ratios measure the investors’ responses to owning a company stock and

the cost of issuing stocks.

Met earnings
Mumber of shares

Earnings per share (EPS) =

EPS express the portion of a company’s profit thart is allocated to each outstand-
ing share of common stock.

The ratio expresses a valuation ratio of a company’s current share price com-
pared to its per-share earnings.

Market value per share

Pricafearnings ratio = -
Earnings per share
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Financial and Non-Financial Measures

During the last decades, solely relying on financial performance measures has
shifted to also applying non-financial measures. According to Neely (1999),
some of the reasons for this shift are that the companies encourage short-ter-
mism, they lack strategic focus and fail to provide data on quality, responsive-
ness and Hexibility, they encourage local optimization, tor example ‘manufac-
turing’ inventory to keep people and machines busy, they encourage managers
to minimize the variances from standard rather than seeking to improve con-
tinually and they fail to provide informarion on what customers want and how.
Financial indicarors are performance indicators thar are typically characterized
by lagging indicators. This means that financial indicators are produced via his-
torical data. Such indicators are the traditional indicators of performance that
companies use in order to get a teel of the current direction in which they are
heading. Examples of such financial indicators are Return on Investment (ROI),
Economic Value Added (EVA) and contribution margins. In contrast to this are
the non-financial indicators (see examples in Table 5.2).

Performance Indicator

Indicator far?

NMumber of days that employees have
attended courses

Learning potential

Employes satisfaction in percentage

HR department performance

Customner loyalty in percentage

Strength of brand

Waste in tarms of scrapped products

Production departmeant performance

Total lead time

Production departmeant performance

Number of new patents

R&D department performance

Total resources invested in new product
development

Product developrment potential

Total market share

Sales potential

Mumber of product defects

Quality assurance performance

Lervice arror rale

Custormer satisfaction

Revernue per employee

Individual employee performance

Delivery time

Custormer satisfaction

Table 5.2: Examples of Non-Financial Performance Indicators

With the advent of the Balanced Scorecard (BSC), managers have realized that
financial indicarors alone are seldom enough. The reason for this should be
found in the fact that companies have closer relations with their suppliers and
customers in order to be effective and innovative, Such collaboration often con-
sists in exchanges of knowledge. Here, the problem with traditional financial
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indicators is thart it is not possible to put a precise value on them, i.e. show ex-
actly how much the knowledge residing in organizations is worth. As a result,
companies need to be able to track the progress and performance that they are
making in terms of their non-financially related activities. An example of this
could be how effective the organization is in innovating new products or supply
chain related innovations. Another example could be how well the company’s
brand is performing. Has the company recently invested so much in its brand
that customers are buying more products? This is dithcult to measure with tra-
ditional performance indicartors.

Performance Measurement Frameworks

This section describes three well-known performance measurement frame-
works. [n theory as well as in practice, other such frameworks exist. However,
the three presented here are believed to be the most widely accepted and applied.
The three performance measurement frameworks are the EFQM (European
Foundation for Quality Management)Excellence Model, the Balanced Score-
card and the Performance Prism. In the following, these frameworks will be
unfolded in detail.

The EFQM Excellence Model

In 1988, the EFQM was founded by a number of European countries. The
first quality award was appointed in 1992, The award is given to a European
company that demonstrates excellence in the management of quality as their
fundamental process for continuous improvement (Shergold and Reed, 1996).
The EFQM Excellence Model:

* Isa structure for the organization’s management system

* (Can be used as part of a self-assessment

¢ Provides a framework for comparison with other organizations

¢ Helps to identity areas for improvement.

The purpose of the EFQM Excellence Model is to provide a system perspective
for understanding performance management. The excellence model is a non-
prescriptive tramework based on nine criteria reflecting validated, leading-edge
management pracrices, as shown in Figure 5.4.
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Figure 5.4: The EFGM Excellence Model

Five of the criteria in Figure 5.4 are ‘enablers’ and four are ‘results’. The ‘ena-
bler” criteria are: leadership, strategy, people, partnerships and resources, and
processes, products and services. These criteria cover whart an organization does
and how well it is done. The ‘results’ criteria cover people results, customer re-
sults, society results and key results. They portray what an organizarion acrually
achieves. Company results’ are caused by ‘enablers’. The ‘enablers’ are improved
using feedback from ‘results’. These measures provide the basis for continuous
learning, creativity and innovation.

The Balanced Scorecard

The Balanced Scorecard was developed by Kaplan and Norton in 1992, The
Balanced Scorecard provides an overview of financial and non-financial per-
formance metrics by building bridges between the company’s visions, strategies
and operational tasks. Kaplan and Norton (1992) use the following metaphor
from an airplane to explain the need for the Balanced Scorecard:

Think of the balanced scorecard as the dials and indicators in an
airplane cockpit. For the complex task of navigating and flying a
plane, pilots need detailed information abour many aspects of the
Hight. They need information on fuel, airspeed, altitude, bearing,
destination, and other indicators that summarize the current and
predicted environment. Reliance on one instrument can be fa-
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tal. Similarly, the complexity of managing an organization today
requires that managers be able to view performance in several areas

at once. (Kaplan and Norton, 1992)

Instead of focusing only on financial metrics, the Balanced Scorecard also in-

cludes metrics about customers, internal processes and innovation and learning,

Thus, the Balanced Scorecard has moved away from a traditional management

accounting and towards a more balanced view of the company. Basically, the

purpose with the Balanced Scorecard is to provide answers to the following

main questions:

I. How do the customers look at the company? (the customer perspective)

2. How does the company excel in performance? (the internal business perspec-
tive)

3. How does the company continue with improvements and create value? (the
innovation and learning perspective)

4. How do the shareholders view the company? (the financial perspective)

The four perspectives in the Balanced Scorecard are shown in Figure 5.5.

The financial

/"H perspective \ Econormy

’ ! R

Processes
The customer | | . Vision & The IITI’[E'FIF'IE|
perspective | |7 stratedy [ business
perspective

k3

The innovation
K & learming
perspective

External &= Internal

Figure 5.5: The Balanced Scorecard
Source: Based on Kaplan and Norton (1992)

As shown in Figure 5.5, the financial perspective has an economic focus whereas
the other three perspectives are related to a process focus. Furthermore, the
customer perspective is pointed at external relationships whereas the others have
an internal company focus. The Balanced Scorecard has evolved from its early
use as a simple performance measurement framework to a full strategic plan-
ning and management system. Recent versions of the Balanced Scorecard are
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focusing on transforming an organization’s strategic plan from an arrracrive,
but passive document into active daily decisions in companies (see e.g. Kaplan
and Norton, 2004). It provides a framework that not only provides performance
measurement, but helps planners identify what should be done and measured. It
enables managers to link strategies to operational levels and vice versa.

The Customer Perspective

This perspective draws attention to the importance of customer focus and cus-
tomer satisfaction. Customers’ concerns tend to fall into four categories: time,
quality, performance and service, and cost. Thus, if customers are not satished
with the company’s ability to fulfill their expectations within these areas, they
will perhaps initiate a process to find another supplier.

The Internal Business Perspective

This perspective is concerned with the company’s internal business processes.
Performance measures within this perspective allow managers o know how
well their business is running, and whether its products and services conform
to customer requirements, The performance measures should originate in the
business processes with the greatest impact on customer satisfaction (e.g. factors
that atfect cycle time, quality, employee skills, and productivity). Companies
are advised to analyze which processes and competences they really excel in and
then develop measures to track their performances within them.

The Innovation & Learning Perspective

This perspective includes employee training and corporate culrural artitudes re-
lated to both individual and corporate self-improvement. In a knowledge econ-
omy, the brainware is the key source of competitive advantages. Information
technology has been under huge development over the last decades with global
track-and-trace systems. The concept of ‘Big Brother Is Warching You' is a true
phenomenon in many business settings. This rapid development in technologies
creates a demand for continuous learning cycles in companies. The perspective
helps managers to be aware of the development of performance measures that
focus on learning and innovation so that the company’s products and business
Processes can remain competitive,

The Financial Perspective

The last perspective in the Balanced Scorecard focuses on the traditional finan-
cial measures. Timely and accurate cashflow-relared dara will always be of high
Priority to managers.

91
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The Performance Prism

In 2002, Neely et al. (2002) introduced the performance framework Perform-
ance Prism. The concept of prism is borrowed from optics where a prism is
a transparent optical element with flat, polished surfaces that refract light. A
triangular prism with rectangular sides is a traditional geometrical shape for a
prism. They are typically made ourt of glass, but can be made trom any material
that is transparent to the wavelengths for which they are designed. The frame-
work by Neely et al. (2002) consists of five interrelated facets as shown in Figure
5.6: Stakeholder satisfaction, strategies, processes, capabilities and stakeholder
contribution. According to Neely and Powel (2004), the Performance Prism
is different from the two above-mentioned frameworks among others in the
way that this framework includes a much broader stakeholder view. The Per-
formance Prism deliberately distinguishes between stakeholder satisfaction and
stakeholder contribution (e.g. a customer requires satisfaction from an organiza-
tion and an organization seeks contribution from the customer in the form of
loyalty and profitability.
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Thie Five Facets of the Performance Prism
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Figure 5.6: The Performance Prism
Source: Neely et al, (2002, p. 180)
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Each of the above five interrelated facets in Figure 5.6 represents a key area that

derermines success. The weight given to each will depend on the particular stra-

tegic objectives (e.g. quality improvement, cost reduction or joint research and

development). There are five basic questions that a company must ask in relation

to the five facets:

1. Who are the key stakeholders and what do they want and need? (stakeholder
satisfaction)

2. Which strategies do we need to pur in place to satisty the needs of our stake-
holders while at the same rime satisfying our own requirements? (strategies)

3. Which processes do we need to put in place to allow us to execute our strate-
gies? (processes)

4. Which capabilities do we need to put in place to allow us to operate and
improve our processes? (capabilities)

5. Which contributions do we require from our stakeholders if we are to main-
tain and develop these capabilities? (stakeholder contriburtion)

According to Neely et al. (2002), organizations that obrain long-term success
have a quite clear picture of who their key stakeholders are and what they want.
These companies have defined which strategies they will pursue to ensure that
vilue is delivered to these stakeholders. They understand which processes the
enterprise requires if these strategies are w be delivered and they have defined
which capabilities they need to execute these processes. In other words, they
have a clear business model and an explicit understanding of whart constitutes
and drives good performance.

Development of Performance Measures

The development of performance measures may not be viewed as an easy and
fast going task. The development of sound and useful measures often requires a
considerable amount of time. Poorly defined measures not only provide a wrong
picture of reality; they probably also only have a limited life. In practice, we
often see that companies have a high number of measures that are available in
a high number of different reports. A good exercise is to ask the company how
many employees actually use the reports and really understand the measures.
Often the answer is ‘Few'! An almost hidden factory is occupied by gathering
dara for the hgures and developing the reports. In order to avoid poorly defined
measures and thus also to waste resources, the development of the measures can
benefir from following the requirements as shown in Table 5.3.
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Name of measure

Write the name of the measure here

Purpose

In this field, the purpose of the measure is described. In other words, why
is the measure included?

Definition

The measure has to be defined precisely. All elements must be explained.
The calculation methods must be explained (a.g. showing the numerator
and denominator in a fraction).

Reporting

Here, one has to describe how the measure i1s reported. It contains infor-
mation about the form of reporting {e.q. in a pie chart or a bar chart), the
specific content {result of the measure) and frequency of the measure,

Assumptions

This part refers to identifying the data basis needed to accomplish the
measure, It may clarify which data should be available and the quality
level of the data.

Responsibility

In this field, the responsibility for the development and maintenance of
the measure is specified. Several pecple may be involved in this so it is
important to be precise in this description.

Scope of the measure

This element is concerned with how wide the measure is. Does it, for
example, cover the whole organization or does it only concern a specific
department? |5 it for all products or only for some products? Etc.

Information

This field explains who should be informed about the result of the mea-
sure and where the measures can be seen {e.g. at the company’s intranet,
at information boards in the factory or in the canteen or in a staff maga-
zine),

Possibility to influence

In this field, one has to list actions that may influence the measure {e.qQ.
better planning can reduce the load of overtime work).

Current level

If the current performance level of the measure 5 known it should be
listed in this field. it serves the function as a fix point for measure making
it possible to track progress.

Other comments

Specific comments about, for example, the definition or the use of the
measure can be described in this last field.

Table 5.3: Template to Describe a Measure
Source: Based on Neely et al. (1997)

Table 5.3 contains eleven descriptive elements to document a measure. An ex-
planation of the elements is placed right beside each of the elements. In Table
5.4, a concrete practical example of a description of measure is provided.
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Mame of measure Extent of overtime work

The purpose of the measure is to illustrate the development of the
overtime work by the hourly-paid workers in order handling, ware-
house and maintenance. The development is shown in total and also
divided into the different shifts.

Purpose

Each month a report is developed based on the registered number
Definition of overtime hours. The consumption is assessed both in total and per
area and shifts.

The overtime hours are illustrated in bar charts per month (bath in

Reportin o i . :
P J total and divided in function areas and shifts).
Assurmptions The data basis is the reported pay slips for the hourly-paid workers.
Data for the measure come from the salary system. The Finance Man-
o ager, Per Stentoft Mielsen, is responsible for delivering these data.
Responsibility

Human Resource Manager Ole Stentoft Nielsen is responsible for up-
dating the measure,

The measure is valid for the workforce in order handling, warehouse

scope of the measure _
and maintenance,

The measure is published at the intranet and on the information board

Information
in the warehouse.
Possibility to influence Increased efficiency can reduce the amount of overtime.,
Current level Mot known.
Other comments No further comments,

Table 5.4: Example of Described Measure

A few years ago, a Danish manufacturer experienced a vast number of challeng-
es in their manufacturing unit. The observable outcome of their performance
was a huge amount of work-in-progress, a high amount of re-planning of pro-
duction orders, a high amount of overtime and much fire-fighting between the
different workshops. The company was asked whether they could deliver some
performance measures of their efforts. The answer was a bir hesitant, but a "no’.
The company was not able to give a description of whether they were under or
above targets, because no performance measures existed. A process was initiated
in order to change this situation. The company decided to begin with develop-
ing and implementing five performance measures (plan compliance, amount of
work-in-progress, number of open production orders, internal ability to deliver,
and development in overtime work). These measures were defined on the basis
of Table 5.3. The company then began to communicate the measures on the
intranet. Subsequently, the company has developed fifteen other measures that
are being reported and communicated continuously. The company has also im-
proved the communication part of the measures by applying some speedometer-
like icons to make the measures more readable.
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As a supplement to Table 5.3, the specification of a measure can also benefit
from a simple test of the measures of SMARTness. According to Doran (1981),
the establishment of objectives and the development of their respective action
plans are the most critical steps in a company’s management process. However,
writing meaningful objectives is not a trivial task. Many objectives are not fo-
cused and dithcult to measure. Doran (1981) therefore suggests thar etfective
objectives should meet SMART which is an acronym for:

» Specific — targert a specific area for improvement

* Measurable — quantify or ar least suggest an indicator of progress

* Assignable — specify who will do it

* Realistic — state which results can be achieved realistically, given available
resources

* Time-related — specity when the result(s) can be achieved.

In practice, there may be situations where objectives do not meer all five criteria.

However, the closer one gets to these SMART criteria, the smarter the objective
will be.

The Seven Deadly Sins of Performance Measurement

Hammer (2007) has elaborated on his experience with companies and their
practice of performance measurement systems in an article with the title of this
section. Thus, he discusses seven deadly sins of performance measurement like
the seven deadly sins of Catholicism. The sins of operational measurement is not
just a measurement problem, but is also rooted in company cultures with a lack
of emphasis to articulate what is really important for the success of a company.
[n many companies, there is a lack of structured approach to performance man-
agement and improvement. Poorly designed metrics cannot repair themselves.
They have to be linked to corporate strategy. In the following, the seven sins will

be briefly described.

Vanity

The first sin is to develop a performance measurement system due to vanity.
The performance has to look good. "Nobody wants a metric on which they do
not score 95" could be a classic comment. Just because it looks good, it does not
necessarily report the true story of the company’s performance. This sin is often
also reinforced by the fact that several managers have performance-relared sala-
ries linked to specific measures. This fact can hinder changes of performance
measures taking place since some managers seem to be very satishied with the
ONgOINg MEeLrics,
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Provincialism

This sin takes place when organizational boundaries and concerns dictate per-
formance metrics. There is no doubt that the single departments of a company
would like to define their own performance metrics. They should of course be
involved in such a process, but it needs to be aligned across the whole company
in order to avoid sub-oprimizations.

Narcissism

This sin takes place when a company’s amount of performance measures have
an overwhelming focus on internal performances instead of operating with per-
formance measures that measures from the customer’s perspective. It is often
quite a ditterent story when data from the customers are received compared to
the selt-generated dara of the company (e.g. performance metrics about number
of deliveries art the right time).

Laziness
This sin is about poor performance measures due to inadequate thought proc-
esses and ettorts to define the measure. One assumes, for example, that another
part knows what is important, bur fails to provide the measure that documents
the facts.

Pettiness

When a company only measures a fraction of what really matters, the sin of pet-
tiness takes place. It may be that a company has many measures within a certain
area. However, it does not help the company if it is the wrong measures — e.g. if
they do not cover what really counts for the company.

Inanity

Inanity takes place when a company implements metrics without any prior
thoughts on the consequences of these metrics on human behavior and on the
enterprise performance. Whar gets measured gets done. Whart gets done gets
rewarded. People are hunting the performance metrics even if they are charac-
terized by inanity. A fast-food chain decided to reduce waste in order to improve
the financial performance. The waste reduction was concerned with the chicken
that had been cooked, bur unsold ar the end of the day and thus had 1o be
scrapped. The practice was changed so that the chicken was not cooked before
the orders were delivered. However, this practice initnated to drive out waste
resulted in a transtormacion of the fast-food chain o a slow-tood chain.
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Frivolity

The worst sin is perhaps the sin of frivolity that expresses a behavior where per-
formance measurement is not taken seriously enough. Practice might be that
there is a flow of excuses of poor performance instead of tracking the root causes
of the poor performance or by blaming others rather than taking the responsi-
bility for the improvement. Remember, each time you point the finger at others
there are three fingers pointing back at yourself.

In order to overcome the above-mentioned deadly sins of performance meas-
urement, Hammer (2007) suggests companies to take four steps to calibrate
their performance measures:

I. Decide what to measure (what is most important for the company?)

2. Measure the right way (there must be a balance of precision, accuracy, over-
head and robustness)

3. Use metrics systematically (the metrics must be embedded in systemarical
processes)

4. Create a measurement-friendly culture (see measures as a positive thing; a
foundation for improvement and continuous learning).

Likierman (2009) also reports on the problem areas of performance measure-
ment. Many senior executives find performance measurement ditheulr (licerally
threatening) and they are hesitant to engage in it in a meaningful way. The results
of such a behavior is that they fall into five traps: 1) They use themselves rather
than competitors as benchmarks, 2) they look to much backwards by focusing on
past indicators of success, 3) they overvalue numbers at the expense of qualitarive
measures, 4) they set easy-to-game metrics and 5) rely on ourdated measures.

Discussion Questions

l. Why is performance management relevant in process optimization?

2. What is the difference berween performance management and performance
measurement?

3. Explain the concepts of Key Result Indicators, Performance Indicators and
Key Performance Indicators.

4. Explain different purposes of performance measurements.

5. What is the ditference between financial and non-financial measures? (give
some examples of each type)

6. Explain the major components of the Performance Prism framework.

7. Explain the enablers and results of the measures in the EFQM Excellence
model.

8. Explain the four perspectives in the Balanced Scorecard.

9. What 1s a SMART objective?

10. What are the seven ‘deadly’ sins of performance measurement?
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PART 2: DESIGN




CHAPTER 6

Strategies for Process Improvements

Introduction

Excellent firms don't believe in excellence — only in constant im-
provement and constant change. (Tom Peters)

As shown in this textbook so far, there is a potential in many companies for
making process improvements. These process improvements may lead to in-
creased performance in terms of, for example, reduced cost consumption, re-
duced time consumption in business processes or improved quality during the
processes and thus also in the output (in the physical product or in a service). As
has been demonstrated in the previous chaprters, awareness of such a potential
can be initiated based on mapping exercises of both business processes and IT
systems. Such mapping processes can lead ro shocking results. The visualization
of the existing situation should be based on facts and portray how processes
are actually performed. The mapping process may, for example, document how
inefhcient processes are with e.g. unnecessary feed-back loops, waiting times
and bottlenecks. In the previous chapters, we have also learned what process
management is about and how performance can be measured. We now need
to learn at what speed the business improvements have to be carried out. This
chapter is dedicated to different ways of making process improvements. How
can such business improvements be implemented and when does one decide to
make small-scale incremental improvement strategies and when does one choose
radical improvements? This chapter discusses these issues. In order to fulfill this
purpose, the chapter is further organized into four subsections. In the next sec-
tion, the deliberateness and emergence of strategy formation is described. Then
follows as section that presents two diametrically opposed approaches to busi-
ness improvement (Kaizen vs. business process reengineering). The next section
describes four different system implementation strategies. The final section is
concerned with critical success factors in system implementation.
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Deliberate vs. Emergent Strateqgy Formation

Within the strategy literarure, a tension or a paradox exists of how strategy
formation takes place. The debate is concerned with whether strategy forma-
tion processes are deliberate or emergent (Mintzberg and Waters, 1985). Some
strategists think that companies should strive to make strategies in a highly de-
liberate manner. This type is called planned strategy. Intentions are formulated
as precisely as possible and managers are then striving to implement these inten-
sions with as little distortion as possible. Thus, managers must first articulate
their intensions in the form of a plan, in order to minimize confusion, and then
transform this plan into action points as detailed as possible. Other strategists
argue that most new strategies emerge over time. In this perspective, the strat-
egy process is not concerned with defining the final strategy in advance, but is
merely concerned with navigating during the process. Making strategy involves
sense-making, reflection, learning, visioning, experimenting and changing the
company which is not able to plan and program (de Wit and Meyer, 1998,
p. 154). The difference in strategy formarion processes between deliberate and
emergent strategies is outlined in Figure 6.1,
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Figure 6.1: Forms of Strategy
Source: de Wit and Meyer (1998, p. 151

Table 6.1 summarizes the ditferences berween planning and emergent strategy
perspectives along with a series of descriptive dimensions. In line with Figure
6.1, one can see that the planning perspective operates with a strategic prepar-
edness where strategies are planned in advance in hierarchical decision-making
processes. In contrast, the emergent strategy perspective is gradually shaped in
unstructured and fragmented processes. The decision process is often much
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more political in such emergent processes. In Table 6.1, the planning and the
emergent strategy perspectives is contrasted in a number of different dimen-

51005,

Planning Perspective

Emergent Perspective

Emphasis on

Daliberateness over emergence

Emergence over deliberatenass

Mature of Strategy

Intentionally designed

Gradually shaped

Mature of Strategy For-
mation

Figuring out

Finding out

Formation Process

Formally structured and compre-
hensive

Unstructured and fragmented

Formation Process 5teps

First think, then act

Thinking and acting intertwined

Focus on Strategy as a

Fattern of decisions (plan)

Fattern of actions (behawvior)

Decision-Making

Hierarchical

Political

Decision-Making Focus

Optimal resource allocation and
coordination

Experimentation and parallel initia-
tives

View of Future Develop-
ments

Forecast and anticipate

Partially unknown and unpredictable

Posture Towards the
Future

Make commitments, prepare for
the future

Postpone commitments, remain
flexible

Implemeantation Focused
On

Programming (organizational
efficiency)

Learning (organizational develop-
ment)

strateqic Change

Implemented top-down

Requires broad cultural and cognitive

shifts

Table 6.1: Planning vs. Emergent Strategy Perspectives
Source: de Wit and Meyer (1938, p. 158)

The dualism of strategy perspectives shown in Table 6.1 can indicate when one
perspective is to be preferred over the other. In stable environments, the planned
perspectives may be preferred whereas the emergent strategy perspectives are
suitable for dynamic environments in particular. In practice, it is not a question
abour either-or, A part of a company’s strategy may, for example, be driven by
a planning perspective whereas other parts are driven by emergent perspectives,

Kaizen vs. Business Process Reengineering

Business improvement in companies can take place in different ways. Imai
(1986) distinguishes between Kaizen and innovation. Kaizen means to carry
out ongoing improvements involving evervone, i.e. including both managers
and workers. Kaizen signihies small improvements made in the status quo as a
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result of ongoing efforts. Innovation involves a drastic improvement in the sta-
tus quo as a result of a large investment in new technology and/or equipment.
The term reengineering is used here instead of ‘innovation’, as in the original
source by Imai (1986). Table 6.2 contrasts the two different approaches to proe-
€55 IMProvement.

Kaizen Reengineering

Long-term and long-lasting, but un-

Effect : Short-term, but dramatic
dramatic

Pace Small steps Big steps

Time-frarme Continuous and incremental Intermittent and non-incremental

Change Gradual and constant Abrupt and volatile

Involvement Everybody Select few champions

Approach Collectivism, group efforts, systems .H.ugged indmadualism, individual
approach ideas and efforts

Mode Maintenance and improvement Scrap and rebuild

Spark Conventional know-how and state-of- Technological break-throughs, new

the-art inventions, new theories

Requires large investment, but little
affort to maintain it

Requires little investment, but great
affort to maintain it

Practical require-
ments

Effort orientation  People Technalogy

Evaluation criteria  Process and efforts for better results Results and profits

Better suited for fast-growth econ-

Works well in slow-growth economy
ormy

Advantage

Table &.2: Features of Kaizen and Reengineering
Source: Imai {1986, p. 24}

In the next two subsections, we dig deeper into the content of Kaizen and busi-
ness process re-engineering,

Kaizen

Kaizen i1s a central concept in Japanese management practice. Kaizen means
improvement, more specifically ongoing improvement involving everyone, i.e.
top management, managers and workers (Imai, 1986, p. xxix). Kaizen solves
problems by establishing a corporate improvement culture in which everyone
can admirt these problems freely. Kaizen is thus about continuous improvement.
According to Imai (1986), Kaizen is the key to Japan's competitive success,
Also according to Imai (1986), Western companies do not focus on continuous
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improvement. In Figure 6.2, Kaizen and Western perceptions on job funcrion
are contrasted.

Japanese Perceptions of Job Functions

Top Management Innovation

Middle Management

SUpervisors Maintenance

Workers

Western Perceptions of Job Functions

Top Management Innovation

Middle Management

SUpenIsors Maintenance

Workers

Figure 6.2: Japanese and Western Perceptions of lob Functions
Source: Imai (1986, p. 7)

As shown in the top of Figure 6.2, all job functions in Japanese companies are
concerned with continuous improvements that should lead to better company
performance. In the bottom of Figure 6.2, the Western perception of job func-
tions is shown. There seems to be the same level of innovation, but no focus on
Kaizen. Recently, it has been questioned how much employee involvement there
really is in Japan. There is a cultural difference berween Japanese and West-
ern companies. In many, often consultant-developed textbooks abour Japanese
manufacturing practice (which in these days are named ‘lean’), this practice
is almost idolized without any critical comments, Thus, it is almost taken for
granted that their practice can be implemented in a Western culture withour any
modifications. Especially in Western consulting literature, the concepr of Kai-
zen has been marketed as a concepr in which the individual blue-collar worker
is truly involved in making improvements. In a Western context, we see the
practice, of the original father of continuous improvement W. Edwards Deming
in terms of the ‘Deming Cycle” with the continuous improvements steps of Plan-
Do-Check-Act. What is interesting is that W, Edwards Deming was an Ameri-
can statistician who was invited to Japan to teach the Japanese statistical quality
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control. His original work later appeared in connection with the Japanese work
‘Kaizen’ — which is probably more exotic to many consultants. However, in
Western countries, there seems to have been an over-interpretation of the actual
involvement of the Japanese work force in these Kaizen initiatives. According
to professor Christian Berggren, Kaizen is not a matter for the ordinary worker,
but an activiry that takes place berween the workers’ foremen and their closest
workers (the team leaders and instructors) (Nielsen, 2010). According to Chris-
tian Berggren, one should be careful not to interpret Kaizen too literally since
the normal assembly line worker at Toyora is recommended to suggest improve-
ment initiatives, but normally this applies to only very small improvements that
has no real influence on the production. In relation to the blue-collar workers,
Kaizen is basically used to keep working moral high. In this way, Kaizen is only
ideological. The reality tor the individual worker is still monotonous and stand-
ardized work routines.

Business Process Reengineering
Hammer and Champy (1993) are the “fathers’ of the management concept of
Business Process Reengineering (BPR). They define BPR as “the fundamental
rethinking and radical redesign of business processes to achieve dramatic im-
provements in critical, contemporary measures of performance, such as cost,
quality, service and speed”. Three keywords are essential in this definition: 1)
Radical, 2) Redesign, and 3) Processes. BPR requires that enterprises take a
comprehensive review of their entire ongoing operations and try to redesign
these processes in order for them to serve customers better. BPR is based on a
process approach. This allows for a process design approach to the problem situ-
ation, where important system elements such as categories of stakeholders (e.g.
customers), technologies available or attainable, and the current context of the
business situation, provides a much richer picture of what is available and whart
is possible (Arlbjern et al., 2007). According to Hammer and Champy (1993},
common elements for BRP projects are:

Several jobs are combined into one.

. Workers make decisions.
Steps in the process are performed in a natural order,
Processes have multiple versions.

Checks and conrtrols are reduced.
Reconciliation is minimized.

1

2

3

4

5. Work is performed where it makes most sense.

6

7.

8. Hybrid centralized/decentralized operations are prevalent
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Obstacles for reengineering projects are according to Bashein et al. (1994):

I Lack of sustained management commitment and leadership. Management com-
mitment must be sustained throughout the project. Leadership must focus
on empowering employees because, ultimately, they are the source of dra-
matic IMprovements.

2. Unrealistic scope and expectations. Misperceprions and misunderstandings
about BPR are allegedly common. Senior executives’ expectations may not be
realistic. They may want concrete evidence of success within a few months,
for example, when the design and implementation of a project may rake 18
to 24 months.

3. Resistance to change. BPR is said to cause great resistance everywhere in the
organization. Most resistance is reported to come from middle managers,
because major layofts are occurring in middle management ranks.

Klein (1994) has provided an overview of different techniques and methods that
can be used in order to create a higher possibility for success with a BPR project.
First, Klein (1994) groups BPR tools into six categories: 1) PProject Management
(with planning, scheduling, budgeting, reporting and tracking tools), 2) Coor-
dination (with tools to distribute plans and to communicate updated details of
projects), 3) Modeling (with tools to model something in order to understand
its structure and funcrions), 4) Business Process Analysis (with tools to analyze
the company’s business processes), 5) Human Resources Analysis and Design
(with tools used to design and establish the human or social part of reengineered
processes, and 6) Systems Development (with tools used to autromate the reengi-
neered business processes). Klein (1994) introduces a five-stage BPR methodol-
ogy in which certain tools are of special relevance (see Figure 6.3).
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Preparation

* Recognize need

* Executive
workshop

* Train team

* Plan change
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l

Identification

« Model customers

s Dafine and
measure
performance

» Dafine entities

» Model processes

* |dentify activities

* Extend process
model

* hap organiza-
Lion

* Map resources

* Prigritize

pProcesses

Figure 6.3: BPR Methodology's Stages and Tasks

Source: Klein {1994)

Vision

* Understand
process structure

* Understand
process flow

& |dentity
value-adding
actrvities

* Benchmark
performance

—a * [Detarmine

performance
drivers

# Esbimate
opportunity

# Envision the ideal
texternally)

= Envision the ideal
tinternally)

* [ntegrate visions

* Define
sub-visions

Solution:
Technical Design

* Model entity relationships
® Regxaming process
linkages

* [nstrument and informate

* Consolidate interfaces
and information

* Redefine alternatives

* Ralocate and retime
controls

* hodularnse

» Specify deployment

« Apply technology

* Plap implementation

Solution:
Social Design

* Empower customer
contact personnel

* |dentify job characteristic
clusters

* Define jobsfteamns

+ Define skills and staffing
needs

* Specify management
structure

* Redraw organizational
boundanes

» Specify job changes

» Dasign carrier paths

= Define transitional
organization

* Design change manage-
ment program

» Dasign incentives

* Plan implementation

Transformation

= Complete
business systam
design

# Perform technical
aesign

= Develop test and
rollout plans

® Evaluate
personnel

* Construct system

= Train staff

* Pilot new process

= Refine and
transition

& _ontinuous
improvement

Figure 6.3 illustrates in 54 tasks included across the above-mentioned five stages:
1. Preparation: Mobilize, organize, and energize the people who are to perform
the reengineered project.
2. Identification: Develop a customer-oriented process model of the business.
3. Vision: Select the processes to reengineer and formulate redesign options
capable of achieving breakthrough performance.

4. Solurion: Define the technical and social requirements for the new processes
and develop detailed implementation plans.
5. Transformation: Implement the reengineering plans.

Strategic Alignment

Alignment is a concept concerned with adjusting an object in relation to other

objects. According to Lockamy 11 and Smith (1997), a reengineering program
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must be designed and implemented within the context of a company’s strategy.

A strategic alignment between a company’s strategy, processes and customers is

essential ro ensure thart:

1. Strategic objectives are driven by customer needs and expectations.

2. Processes selected for reengineering have a strategic impact on the creation
of customer value.

3. Processes are reengineered in a manner that supports strategy achievement.

Information technology is often the enabler to link the strategy, the processes
and the customers together. Lockamy III and Smith (1997) have developed three
principles for the effective deployment of reengineering programs that facilitate
strategic benefits and customer satisfaction and delight within four areas: 1)
Strategic alignment, 2) Performance measurement, 3) Information technology,

and 4) Reengineering methodology. The principles are portrayed in Table 6.3.

Strategic Performance Infarmation Reengineering
Alignment Measurement Technology Methodology

Principle 1: Pro- Principle 1: Performance  Principle 1) Information  Principle 1: Business
coesses selactad measures are needed to  technology must be Process reengineering
for reengineering  evaluate the potential used to facilitate easy programs should adopt a

must have a stra-  impact of a reengineer-  access to process infor-  pilot implementation ap-
tegic impact on ing program on competi-  mation across functional  proach to minimize nsk.
the company. trveness and customer boundaries.

satisfaction.

Principle 2: Pro- Principle 2: Process Principle 2: The assess-  Principle 2: Business
cesses selected measures are needed to  ment of information Process reengineering
for reengineering  assess current perfor- technology for useina  programs should wtilize
must have asig-  mance and reveal future  business process reengi-  a project management
nificant impact on  improvement cpportuni- neering program must  approach to control cost,
customer satisfac-  ties, be conducted within performance, and timeli-
tion and delight. the contaxt of the ness objectives.

company's information
technology strategy.

Principle 3: The Principle 3: The perfor-  Principle 3: The deploy-  Principle 3: Business

strategic direction  mance measurement ment of information ProCess reengineering
of the company system must provide a technology for use pragrams must evaluate
must be driven mechanism for determin- in a business process alternative approaches
by customer re- ing if the current strate-  engineering program to process redesign to
quirements for gies and processes are shiould not ocour until promaote creativity and
effective business  sufficient relative to a the selected processes  innovation,

process reengi- particular customer base. have been successfully

neering. redesigned.

Table 6.3: Reengineering Programs: Principles for Success
Source: Lockamy Il and Smith (1997)
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The principles shown in Table 6.3 can be used to increase the likelihood of the
success of a reengineering program. Thus, the strategic alignment principles
draw one’s attention to the fact that the processes that are to be reengineered
must really have a strategic impact; they must be of high importance for deliver-
ing customer satisfaction and the process must be driven by customer require-
ments. Performance management is needed in order to measure the potential
impact on competitiveness and customer satisfaction; track any improvement;
and evaluate whether the current strategies are appropriate to fulfill cuscomer re-
quirements. The principles under informartion technology say that: IT should be
used to make it easier to process information across nrganiza[innal boundaries;
IT used in connection with the BPR project must underpin the company’s over-
all IT strategy; and IT should be taken into use before the new business process-
es have been finally approved. Finally, the principles related to the reengineering
methodology argue for a pilot approach to be carried out in order to minimize
the risk; a project to be based on a solid project management approach; and one
to question current practice by testing other approaches to stimulate creativity
and innovation.

BPM Maturity Stages

Business Process Management (BPM) does not mean the same to all companies.
We can distinguish berween difterent stages of maturity to work with business
process management, as shown in Figure 6.4.

5. Optimized
4, Managed
3, Defined
2. Repeatable
1. Initial stage

Loy High
Maturity Maturity
» Uncoordinated, isolated projects » Coordinated BPM activity
* Low BPM skills * High BPM skills
s ey personnel * Drganizational wide involvement
* Reactive * Proactive
» Manual * (Meaningful} Automation
* |Internally focused » Extended organisation
o oW resourcing » Efficient resourcing
s Mae * Comprehensive understanding
= Static * Innovative

Figure 6.4: BPM Maturity Stages
Source: Based on Jeston and Nelis (2006, p, 301)
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In the following, the five stages in Figure 6.4 will be commented in detail. The

section relies greatly on the work of Jeston and Nelis (2006, pp. 299-315).

Stage 1: Initial stage

A company that operates on an initial BPM marturity stage often has both an
uncoordinated and unstructured approach to BPM. Basically, the concept of
business processes is less understood in such a company. The following elements
are rypically found in a company with such a BPM marturity stage:

¢ Ad hoc approaches to business improvement

* Non-synchronized approaches and improvement efforts

*  Minimal involvement of employees from the business processes fire points

* Low reliance on external BPM consultants

* High amount of manual work interventions.

Stage 2: Repeatable

A company that reaches this BPM marurity level has moved beyond the first

main obstacles of defining and implementing business process improvements.

At this stage, a company is conscious of the importance and relevance of busi-

ness process management for its competitiveness. Thus, at this stage the com-

pany begins to build on its process capabilities. Further descriptive elements

characterizing a company at this stage mighr include:

* (Capability to document the first business processes

* Top management awareness and involvement of BPM

* Use of business process modeling techniques

* A beginning use of a structured methodology and standards for business
process descriptions

* An increased appliance of external BPM consultants.

Stage 3: Defined

At this mid-level stage of BMI' maturiry, the company has now reached a level
on which the processes have been defined in the company. The BPM capabilities
are growing in the company in line with the number of people who are aware of
business processes and their relevance for competitiveness. At this stage, compa-
nies typically share some of the following characteristics:

* Dedicated focus on the early phases on the process life-cycles

* Appliance of a wide range of tools in a common BPM tool-box

* Use of wider range of technology for delivery and communication of BPM

* Implemented formalized BPM training sessions

* Some reliance on external BPM consultants.
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Stage 4: Managed

A managed BPM maturiry stage signals that the company benefits from having
BPM implemented in the company. At this stage, the business processes are
under control and typically, the following characteristics are found among the
COMpanics:

» A PBM centre of excellence is in operation (maintaining business standards)
* Operated with widely accepted methods and techniques

» Process orientation as a mandatory project component

» Relies on external expertise to a minimal extent

* Views IT and business elements as twin objectives in process optimization.

Stage 5: Optimized

This maturity stage is dedicated to the companies that have BPM deeply an-

chored in both the strategic and operational part of their business. A company

at this BPM stage will share some of the following elements:

* DProcess management is an integrated part of the managers’ activities, ac-
countabilities and performance measurement.

* The company operates with a wide set of accepted methods and technologies.

* The company operates with one organization-wide approach to business
process management.

* Business process life-cycle management is implemented.

* The need for BPC Centre of Excellence shrinks as BPM is deeply rooted in

the way business is done.

Four IT Implementation Strategies

[T system implementation may take place based on different strategies. Such
strategies differ with respect to the implementation speed, complexity and re-
quire different levels of marurity. This section abour implementation strategies
draws heavily on Hassan (2005). The four strategies are: 1) Big Bang Imple-
mentation, 2} Concurrent Implementation, 3) Phased Implementation, and 4)
Pilot-Ramp-Up. Table 6.4 outlines the advantages and disadvantages of each of
the four strategies.
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Big Bang Implementation

Concurrent Implementation

Advantages

Dizadvantages

Advantages

Dizadvantages

Projects start quickly.
Learning curve is short

if processes are similar.

+ Time to deploy is
shorter.

= Results are seen more
guickly and may in-
spire further improve-
ments and changes.

* Solution is implement-
ed in "one go”.

* High nsk, could
lead to chaos if not
managed properly.

* |mplementation
may not be proven
or validated.

= Mo time to make
mistakes and learn,
with little time for
corrections and
fine-tuning.

¢  Focusis on breadth

of implementation
and not necessarly
an depth.

Projects are consis-
tent,

More projects get
started,

Risk is mitigated and
I5 spread across proj-
ects/the business,
Success is more likely
and balanced out
with projects that
may not work as
wigll,

Is an excellent way
of determining the
robustness of the
implementation in
different business
anvironments

= Requires more
effort up front,
and is a drain on
resources and
time,

* Complexity of the
implementation
INCregses.

& Mo time 1o make
mistakes and
learn, with little
time for correc
tions and fine-
tuning.

* |5 sometimes dif-
ficult to maintain
the momentum,
especially when
conflicts and
disagreements
arise.

Phased Implementation

Filot-Ramp-Up Implemeantation

Advantages

Disadvantages

Advantages

Disadvantages

* The changes can be
embedded over time
through familiariza-
tion.

* Tools and processes
can be well-defined
and rolled out.

* |mplementation proj-
ects can be overseen
by the team.

* The team members
ultimately become
functional owners,

* Expenence builds up
and can be shared.

* Changes are gradual
and buy-in is easier to
gain.

o |simplemented on

a project-by-project

basis,

* |5slow and de-
tailed; overall
results and impact
will not be seen
immediataly,

e |5 difficult to main-
tain the momen-
tum of the team
and instill a sense
of urgency.

-

Low complexity/low
risk.

Learning curves are
fast and the ROl is
seen immediately in
L0Me Cases,
Quick-wins approach
gives a higher rate of
SUCCess,

Lhorter introduction
{readiness) step.
Faster implementa-
tion; refinement
happens as you
implement.

The period for re-
view and refinement
is shorter,
Momentum is easier
to maintain since
results and successes
can be seen quickly
and build confidence
in individuals,

* Wrong pilot may
be chosen.

o Momentum is
difficult to main-
tain if pilot is not
successful.

* Too many pilots
increase complex-
ity.

=  Reguires intense
focus from par-
ticipants.

*  Requires buy-in
from the earli-
est point of
implementation;
lack of buy-in
could lead to
the implemeanta-
tion failing to be
accepted once
completed. This
halds implications
for the project’s
long-term sus-
tainability.

Table 6.4: Advantages and Disadvantages of Four Implementation Strategies

Source: Hassan (2005)
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The Big Bang approach is characterized by a group ERP system, for example,
being implemented across several sites at the same time. However, the inter-
pretation of Big Bang must also be understood in the specific context. A Big
Bang implementation can also be used for single company implementation, but
denotes here that all ERP modules are implemented at the same time. Mostly,
the term Big Bang is used when a company implements ERP modules across
different sites (e.g. at manufacturing plants and sales ofhices). The Big Bang ap-
proach is the most effort-demanding approach since it requires much planning
and coordination. The approach is most effective when processes are similar
across the sites and when a large share of the system elements is the same. The
major advantage of this approach is that the implementation is done all at once,
whereas a major disadvantage is that there is limited room for learning, correc-
tion and fine-tuning,

The Concurrent appreach means that the old I'T system is maintained under
the implementation of the new system. Thus, there are two systems operating
at the same time (the old one and the new one). The approach can be used in
situations where risks must be avoided (e.g. operating with sensitive data or the
company cannot afford a system break-down where customer orders are lost).
The approach is therefore costly since two systems should be operated at the
same time (in a predetermined period} until the new processes in the new sys-
tem is well-understood. When this practice occurs, the company can cut the old
system. Further advantages and disadvantages with this approach can be found
in Table 6.4.

The Phased approach is the most common among the four implementarion
approaches. In general, companies do not have much experience with process
changes since, typically, it is a major activity that takes place only at 5-7 years’
intervals (radical changes). The entire implementation is broken down into sub-
implementations (phases). As such, this approach is less risky. An example of a
phased ER P implementation may be that a company begins the core ERP appli-
cations such as the item master, bill of materials, resources, customers, suppliers
and the chart of accounts. Later, they can make phase-based implementartions
of, for example, a CRM module, HRM module and a Shop Floor Control mod-
ule in manufacturing,

The Pilot-Ramp-Up approach is applicable if a company first needs to demon-
strate that the new system works or if there is resistance to change, resulting in
the company needing to show that the system works with the planned benefits.
In such a pilot approach, system design and functionalities can be tested and re-
fined before being rolled out on a larger scale. In a pilor approach, it is imporrant
to demonstrate quick-wins because there is much attention on the pilot project.
Advantages and disadvantages of this approach are further listed in Table 6.4,
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Critical Success Factors

The concepr of critical success factors (CSF) connotes the key areas that must be
present for a project to become a success (Pollard and Cater-Steel, 2009). If these
CFSs are not managed and performed well, it will be difficult for a company to
reach its mission and the goals of a project. Table 6.5 provides a list of CSFs. The
list is based on comprehensive studies of I'T' implementation, BPR and project
management literature (Pollard and Carter-Steel, 2009).

Rank Critical Success Factor Rank  Critical Success Factor

1 Top management support 12 Dedicated resources

2 Project tearn competence 13 Use of steering committee

3 Interdepartmental cooperation 14 User training on software

4 Clear goals and objectives 15 Education on new business processes
3 Project management 16 Business process reengineenng
[ Interdepartmental communications 17 Minimal customization

7 Management of expectations 18 Architecture choices

8 Project champion 19 Change management

9 Vendor support 20 Fartnership with vendor

10 Careful package selection 21 Use of vendors” toals

1 Data analysis and conversion 22 Lse of consultants.

Table 6.5: Critical Success Factors in ERP Implementations
Source: Pollard and Cater-Steel (2009)

In the following, cach of the twenty-two critical success factors in Table 6.5 is
commented briefly.

Top Managemenr Support. All major initiatives in a company, no matter
which type it is, will have difhculties surviving if there is no top management
support. Therefore, one will always read about the importance of top manage-
ment support in connection with implementation of a management concept
(such as balanced score cards), a new project model or a new ERP system. Sup-
port from top management provides the initiative with the right light - a pre-
condition for growth.

Project Team Competence. It the company does not have the right competenc-
es in the project the project runs the risk of failing. The competences may vary
from project to project. The competences are related to both in-depth know-
ledge abour the existing practice and more general project management skills.

Interdepartmental Cooperation. Projects are rarely only silo projects (projects
within one function). Most projects have a cross-functional impact. It is crucial
for a company that the ditferent tuncrions of the company cooperate in such a
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project. Such cooperation could, for example, be to release some important re-
sources to the project or be adaptive to changed practice due to new technology.

Clear Goals and Objectives. As examined in chaprer 5, it is difficult to succeed
without goals and objectives. This is also true for IT implementation projects.
To have clear goals and objectives is a CSF because CSFs clarify what is needed
at which time, at which cost and with how much resource consumption. Clear
goals and objectives also make it easier to measure the projects performance and
thus provide the foundation for paying bonuses.

Project Management. A company is in a bad way if it has a number of brilliant
specialists in the project, but no resources to manage the project. In particular,
project management is very important in ERP implementation projects. Project
management is concerned with a wide range of acrivities related to the project
such as planning, economy, resource allocation, follow-up and communication.
We will return to the project management element later in chaprer 9.

Interdepartmental Communication. The cross-functional nature of most IT
implementations requires thar there is communication across the various func-
tions of the company. Such communication can be the inpur to process develop-
ment and communication of new functionalities, when the project is expected
to go live, and to the plans for education. Too often, the communication ele-
ment is underestimated which can lead to resistance to change.

Management of Expectarions. This is a CSF since an I'T" implementation in-
volves a wide range of different staft both in the development, implementation
and operation phase. Many people will be impacted by the project. During
communication before and during the implementation, expectations are being
set that at this point of the operation phase the new changes shall demonstrate
their robustness. Thus, there is a need for organizational talent that is continu-
ously aware of the different stakeholders in the company and their expectations
to the new system.

Project champion. This CSF is similar to project management. However, proj-
ect management is more concerned with the discipline of project management
in general. The concept of project champion is related to those few passionate
employees that often carry the project through.

Vendor Support. Today, very few projects are implemented without any sup-
port from the system vendor. Vendor support is a prerequisite in [T implemen-
tations. Vendors should provide the person who has the in-depth knowledge of
the system’s functionality and thus is able to judge what is possible to do with
the system and whar is not.

Careful Package Selection. When the IT project has provided an overview of
the existing processes (cf. AS-IS description), they need to design the new pro-
cess (TO-BE). In such a design process, one often has to take into consideration
the functionality of the new system. There is always a balance between using
standard functionality vs. making costly adjustments to the standard system
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(by programming). In an IT project, it is therefore important to carefully select
which application is needed.

Data Analysis and Conversion. An often underestimated activity in IT proj-
ects is validating the current quality of the master data. In many companies,
there is no specific responsibility for the master data. Without any responsibility,
there is no incentive to improve the master data. A CSF in an I'T implementa-
tion project is therefore not to overlook the rasks related to secure valid master
data and then to plan how to convert the data from one system to the new sys-
tem. Different tools exist that can be used when flushing data from one system
to another. Within this CSF is also the development of new dara types that the
new functionality provides.

Dedicated Resourees. This CSF is concerned with a fixed amount of resources
that 1s dedicated to work in the project. Thus, it one department, for example,
assigns tull-time employees to the project it is important that the persons are
named and that their competences match the requirements of the project. It
makes it difficule if different resources participate in the project. The project
needs stability. It also has to build its own project culture (in terms of working
methods, communication and joint planning).

Use of Steering Committee. In the project organization, i.e. a temporary orga-
nization that is dissolved when the objectives are met, the steering group plays
an important role. The steering committee makes decisions based on proposals
developed by the project group. A CSF is therefore that the project group is
continually using the steering group both to test proposals and o promote the
project to the stakeholders in the company. We return to this later in chaprer 9.

User Training on Software. In IT projects, it is not uncommon that the proj-
ect is delayed and/or is more costly than planned. The project can be tempted
to rely on the job training by some internal super users. Sometimes, we also see
that the planned education activities are pruned down due to budger problems.
However, if the company is to really take the full advantage of their I'T invest-
ment, it is of crucial importance thar the staff also understand using the new
software. Otherwise, the company runs the risk that the staff develop their own
sub-systems in order to bypass the new processes.

Education ont New Business Processes. This CSF is closely related to the above-
mentioned section about training in the new software. This CSF is related to
business processes — the understanding of how the businesses will operate. The
staff needs necessary education to understand these new processes and also to
perform them.

Business Process Reengineering. As has been described earlier in this chaprer,
this CSF is concerned with making radical redesigns of business processes which
are often required in order to obtain noticeable improvements.

Minimal Customization. Software customization is costly. The costs associ-
ated with customization are programming costs, testing costs, and training and
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educarion costs. Many [T projects begin with the mantra “instead of changing
the system, we need to change the organization”. In other words, change the
business processes so that they fit the work structure in the new system. In spite
of starting out with such a mantra, many projects must admit that customiza-
tion is necessary within certain areas.

Architecture Choices. When I'T systems are implemented it is often not the
I'T software alone that is implemented. Typically, there will also be questions
related to hardware, Wireless Area Network, Local Area Network, firewalls etc.
There is a need for a strategic view of the company’s entire IT architecture so
that the company makes sure thar all the system elements can play together.

Change Management. 1T system implementation creates new ways of work-
ing in business processes by using new functionalities in the new IT system.
These changes need to be managed. They call for change management. Change
management is concerned with different ways to manage people’s behavior be-
fore, during and after an implementation of a change. In chaprter 10, we discuss
the concept of change management thoroughly.

Partnership with Vendor. A good relationship with the system vendor is of
major importance. The I'T project is often very costly for the company and the
performance of the company cannot avoid being influenced during the imple-
mentation. It is of special importance that the vendor and the company view
such a project as a common project. In spite of system experience, the vendor
is often also faced with new challenges in the project thar develop their skills.
Such elements are important to be discussed during the project in an open and
crustful manner,

Use of Vendor's Tools. This CSF is related to the different tools, methods
and techniques that are often required to be used in an IT project. Instead of
developing own tools, why not rely on the vendor’s tools which are tested and
documented in applicability? From a resource consumption perspective, it is
more economical to rely on the vendor’s tools.

Use of Consultants. In some companies, there is a fear of using external con-
sultants. This is often for no reason. Consultants can bring in experience from
other similar projects. They often have an in-depth knowledge of the system’s
functionality and will be a necessary sparring partner in establishing user re-
quirement specifications and solution design. Project management consultants
can also be hired if the company does not have such competences in house.

Discussion Questions

I. Whar are the differences between a planned and an emergent strategy per-
spective?

2. What are the differences between incremental and radical business improve-
ment strategles?
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LN

Explain the advantages and disadvantages of the big bang implementation

approach.

4. Explain the advantages and disadvantages of the concurrent implementation
approach.

5. Explain the advantages and disadvantages of the phased implementation ap-
proach.

6. Explain the advantages and disadvantages of the pilot-ramp-up implementa-
tion approach.

7. Explain different BPM marturity stages.

8. Explain the meaning of strategic alignment.

9. What is a critical success factor in an ERP implementation?

10, Give examples of critical success factors in an ERP implementation.
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CHAPTER 7

Information Technology

Introduction

I think there is a world market for maybe five computers. (Chair-

man of IBM, 1943)

In the context of process analysis and redesign, it is important to be aware of

the distinction between manual and automated activities. Before the use of

software, business processes were completely manual and mostly paper-driven.

Nowadays, many activities are automared in most companies. However, in most

companies the potential of using I'T is far from reached. There are a lot of good

reasons for considering the use of I'T when planning business process improve-

ments, such as:

* IT is one of the most important means for managers to make the business
processes of a company more efficient.

« Companies that invest wisely in I'T experience better productivity and ef-
fciency.

* [T makes it possible to realize new business opportunities in relation to mar-
kets, products and services.

* [T makes it possible for companies to differentiate themselves from comperi-
(ors.

* IT makes it possible for companies to gain a strategic advantage over rivals.

Process improvement with the use of IT can be done in different perspectives
ranging from automation of a task which a single person carries out, to break-
ing down organizational borders and redefining the value chain. The range of
difterent perspectives on the use of IT is illustrated in Figure 7.1. At the bottom,
the purpose of I'T is to automate a business function. A level higher, the purpose
is to automate several functions. One level above, I'T also links functions via a
corporate database. At the next level, IT integrates business processes within a
company. One level higher, I'T transcends organizational borders, implying that
processes are integrated with the processes of business partners. At the top level,
the organizational boundaries become blurred and the value chain redefined.
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Blurring
arganisaticnal
borders and value
chain redefinition
Stage 6

Transcend
organizational borders
to integrate processes
with business
partrers

Stage 5

Integration of
business processes
Stage 4

Linking functions via
corporate datase
Stage 3

Automating several
business functions

Stage 2

Automating business
function
Stage 1

Figure 7.1: IT Implementation on Different Levels
Source: Based on Boddy et al. (2008, p. 131)

This chapter aims at providing a brief overview of some of the most common
technologies which can be implemented in order to optimize business processes.
To achieve this, the remainder of this chaprer starts with a brief overview of
the development of I'T from mainframes and mini computers to the conceprt of
cloud computing. The subsequent sections describe 'the automarion pyramid’
and the technologies that it includes, i.e. PLC, SCADA, MES, ERP systems and
business intelligence. The next sections describe the technologies: knowledge
management systems, technologies to control movements of items, and e-com-
merce.
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The Development of IT

To begin with, the difference berween three terms needs to be understood: 1)
Information Technology (IT), 2) Information and Communication Technology
(ICT), and 3): Information System (IS). IT refers to the hardware and software
created to collect, store, process and create outputs of digital content. ICT is a
term often used synonymously with I'T. The use of the term ICT often serves
to emphasize the communication aspect, i.e. technologies such as broadcasting
(radio, microphone, camera, etc.) and wireless telecommunication. An infor-
mation system, on the other hand, does not necessarily have anything to do
with IT, although it often does. An informarion system refers to the interaction
between people, processes, data and technology. It can be described as a set of
interrelated elements which gather data/information inputs, process inputs, and
deliver data/information outputs.

The way in which IT is used has gone through a big development since the
first compurers were made in the early 1940s. Figure 7.2 shows how IT infra-
structure has evolved. To begin with, IT infrastructure was created by the use
of mainframes and mini computers. A mainframe computer is a large computer
which is capable of supporting hundreds or even thousands of users simultane-
ously and can process very high volume input. To avoid overheating, mainframe
computers are normally placed in special air-conditioned rooms. Mainframe
computers are still used to a large extent and it has been estimated that more
than half of the dara in the world are placed in mainframes. A mini computer
can perform the same types of functions as a mainframe, bur is smaller physi-
cally and in processing power. Later, personal computers (PC) emerged. A PC
is a computer which is built around a microprocessor and is to be used by an
individual. A few years later, the client server architecture emerged. Client server
architecture means that the user’s PC (the client) is the requesting machine,
while the server is the supplying machine. Client and servers are connecred via a
local area nerwork (LAN) or wide area network (WAN). Later enterprise inter-
net architecture emerged because of the problems that the client/server model
posed, Le. that many large firms found it diffcult to integrare LANs in a single
and coherent corporate computing environment. As the internet evolved and
became a trusted communications environment in the mid-1990s, companies
seriously began to use the internet to tie their disparate networks together. More
recently, the concept of ‘cloud computing’ emerged. Cloud computing means
internet-based development and use of computer technology where the term
cloud’ is used as a metaphor for the internet. Cloud compurting, among other
things, implies thar software solurtions, data servers and operating systems can
be accessed on external servers via the internet instead of being installed locally.
Google Apps which include web applications with functionality similar to tra-
ditional office programs is an example of this technology.
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Figure 7.2: Stages of IT Infrastructure Evolution
Source: Pictures and information from Laudon and Laudon (2009, p. 193)

The Automation Pyramid

In general, the purpose of IT is to automate an activity to make it more efficient.
I'T solutions work at different levels, as illustrated by Figure 7.3. The levels can
be understood as moving up from an operational level to an increasing strategic
level.
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Business
Intelligence

/ Enterprise Resource \
Planning (ERP) Systems
/ﬂanufacturing Execution Systems (MES) \
/ supervisory Control And Data Acguisition (SCADA) \
/ Programmable Logic Controllers (PLC) \

Figure 7.3 The Automation Pyramid
Source: Arlbjarn (2006, p. 126)

In the following sections, each level of the pyramid is described, starting from
the bottom and up. Subsequently, other types of information technologies that
are not included in the pyramid, are described.

PLC

A programmable logic controller (PLC) is a small compurter thar automates elec-
cromechanical processes, such as controlling factory assembly lines or machines.
Before PLCs, factories needed many individual relays and CAM (Computer
Aided Manufacturing) timers. In some cases, thousands of relays and timers can
be replaced by a single PLC.,

PLCs have a programmable microprocessor, which converts programmed in-
structions into action. Typically, the programs tor PLCs are written on regular
computers and then downloaded to a PLC. The PLC continually cycles the
program in its memory, so that when it detects changes in a signal it monitors,
it reacts based on the programmed logic and produces an outpur signal. These
output signals can be in the form of instructions to a manufacturing machine,
ventilation system, transport system, etc. PLCs can monitor multiple sensor
inputs, such as motor starters, lights, valves and displays. PLCs have a wide
range of functionalities, such as relay control, motion control, process control,
and complex networking. PLCs are designed to be more resistant than normal
compurters and to withstand extended temperature ranges, noise, vibration and
impacts.
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SCADA
The term SCADA (Supervisory Control And Dara Acquisition) generally refers

to an industrial control system where a computer system monitors and con-
trols processes. A SCADA system can control a number of PLCs from which
the SCADA system receives information and to which it sends instructions.
An example of the relationship berween SCADA systems and PLCs could be a
PLC that controls the flow of cooling water in an industrial process, while the
SCADA system allows operators to configure the flow and define alarm condi-
tions, e.g. low flows or high temperatures.
SCADA systems typically include:
* A man-machine interface: process data to a human operator who can moni-
tor and control a process
* A computer-based supervision system: receives data from the process and
sends commands to the process
* Remote terminal units: connects to the sensors in the process where sensor
signals are converted into darta to the supervision system

* PLCs: used as "held devices'.

Typically, SCADA systems are centralized systems that monitor and control
entire sites or even systems spread out over large areas (even across countries).
SCADA systems have a range of applications. Most critical industrial infra-
structures and processes are for instance managed remotely from central control
rooms using SCADA technology. Other examples of the use of SCADA rtech-
nology include control of the flow of gas and oil through pipes, refining pro-
cesses, water distribution, management of the electricity grid, signal network for
railways, electrical power transmission and distribution, management of large
communication systems, control of ventilation systems, etc.

MES

Manufacturing Execution Systems (MES) constitute one of the key components
in information systems for manufacturing support. MES are control systems
that monitor and manage work-in-process on a factory floor. This can relate to
production resources, such as machines, tools, labor resources, marterials and
supporting equipment. MES used to be stand-alone systems, but are increas-
ingly being integrated with ERDP software suites. The grear advantage of inte-
grating a MES with ERP software is thar factory managers can be proactive
abour ensuring the delivery of quality products in a timely and cost-effective
manner. However, MES are generally very complex systems that must be built
and customized for a specific application.

MES monitor the production activities in a continuous way and feed opera-
tors with enough information for corrective actions to be taken. MES register
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manufacturing information in real time by receiving data instantly from robots,
machine monitors and employees. Therefore, MES allow companies to track
and monitor almost all aspects of manufacturing processes, while tying it all
together for detailed analysis of each process.

Furthermore, MES can control the sequence in which orders are processed
by considering the chain of properties and all possible changes that can occur
after the job is begun. The use of MES can reduce the setup time of machines
by considering aspects like colors, shapes, formulas, mechanical processes and
equivalent components in order to calculate the most efhicient mixes of opera-
tions. Also, MES can perform activities related to planning and scheduling of
preventive maintenance and trigger corrective maintenance jobs in alarm situ-
ations,

MES can be seen as being in the system layer between the ERP systems and
plant Hoor control systems, such as SCADA systems and PLCs thar control in-
dividual machines or production lines. The relationship berween ERP systems,

MES and SCADA/PLCs is shown in Figure 7.4.

Production orders, BOM, Resource allocation, Manufacturing task lists,
Product specifications, Status, Detailed Operations instructions,
etc. manufacturing plans, etc, etc.

Deliver
products

Custormer

ERP MES

orders

'l‘.
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Order status, WIP status,
Actual BOM, Quality data,
a1

WIP tracking, Detailed
operations schedule, etc.

Operationsfjob status,
Machinefoperator status,
elc.

Figure 7.4: The Role of MES
Source: Based on Zhou et al. (2005)

ERP Systems

ERP (Enterprise Resource Planning) systems are computer-based systems used
for managing internal and external resources., An ERP system includes soft-
ware architecture with the purpose ot facilitating Hows of information berween
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all business funcrions inside the organization and to ourtside stakeholders. ERP
systems integrate many facets of the business, such as purchase, sales, manu-
facturing, human resources, etc. Typically, an ERP system is integrated with a
relational database system.

ERP systems emerged as an answer to the problems that emerged from com-
panies having multiple loosely intertaced I'T systems. The many disparate I'T
systems for instance implied that combining informartion about sales and manu-
facturing with accounting data was difhcult and error-prone. Thus, through-
out the 1980s and 1990s, sofrware entrepreneurs were developing integrated
software packages in which multiple functional applicarions shared a common
database. ERP systems emerged both from the administrative (financial and
human resources) side of the business (e.g. SAP and Peoplesoft) and from mate-
rial resource planning in manufacturing (e.g. Baan). The term "ERP is derived
from its more narrowly focused predecessors on the manufacturing side, i.e.
‘manufacturing resource planning’ (MRP II) which followed 'marterial require-
ment planning’ (MRP).

In the 1990s, ERP packages got a huge boost as companies began to realize
the potential impact of the Year 2000 (Y2K) problem. Thus, many companies
took this opportunity to replace several existing systems with an ERP system.

Figure 7.5 illustrates how the central database of an ERP system connects
difterent functional areas which are used by or control ditferent areas of the
company and form the basis of communication with external actors.
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Figure 7.5: ERP System Components
Lource: Davenport (1998)

ERP systems cover many functional areas. Some of the typical functions sup-
ported by an ERP system are (Dillon, 1999}:
* Financials
*  Accounts receivable and payable
* Asser accounting
* Cash management and forecasting
* Cost-element and cost-centre accounting
» Executive information system
* Financial consolidation
*  General ledger
*  Product-cost accounting
* Profrability analysis
* Profir-centre accounting
* Standard and period-related costing
* Human resources
*  Human resource accounting
*  Payroll

* Personal planning
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* Travel expenses
* Operations and Logistics
* Inventory management
*  Materials management
* Plant management
*  Production planning
* Project management
* Purchasing
*  Quality management
*  Rourting management
* Shipping
*  Vendor evaluation
* Sales and Marketing
*  Order management
* Pricing
* Sales management
* Sales planning

Many companies have engaged in the use of ERP systems as a means of improv-
ing their competitiveness. The popularity of ERP systems can be accributed
to their promise of improving operational efficiency and business efhciency.
In many cases, ERP projects have also led to substantial tangible benefits (e.g.
inventory reduction, less personnel needed, and reduced IT costs) and intan-
gible improvements (e.g. improved internal processes, berter customer service,
strategic enhancements) in different areas of organizations (Davenport, 2000;
Al-Mashari et al., 2003). However, achieving the expected benefits of the ERP
system is by no means a guarantee in an ERP project. In fact, there are many ex-
amples of organizations that have not been successtul in obtaining the intended
benefits in spite of their large investments in ERP projects (Davenport, 2000;
Markus and Tanis, 2000). Some researchers even argue that ERP implemen-
tation projects commonly do not fulhll cheir initial objectives and operations
often suffer from ERP-related problems (Hikkinen and Hilmola, 2008; Liang
et al., 2007). However, in spite of it not fulfilling its initial goals, an ERP project
may still be profitable from an overall perspective.

The problems of ERP systems revolve around the numerous technical and
organizational challenges, such as the required standardization of work proc-
esses, norms, skills, and outputs. As formulated by Davenport (1998):

An enterprise system, by its very nature, imposes its own logic on a
company's strategy, organization, and culture.
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In the last decade, there has been increased focus on making ERP systems more
adaptable to the individual organization. Thus, most ERP systems are conhgu-
rable to a varying extent. The perspectives for the future of ERP systems may
be captured in the term 'ERP IT. The term 'ERP II' was coined in the early
2000s to describe what will be the next generation of ERP software. The ideas
in this direction include a new generation of ERP sottware which is web-based
and allows both employees and external actors (such as suppliers and customers)
real-time access to the system’s dara.

Related to ERT systems, and often included as modules in ERTP systems, are
CRM (Customer Relarionship Management) systems and SCM (Supply Chain
Management) systems.

CRM systems support companies in managing customer relationships in an
organized way. This can be both sales and service-related. CRM technologies
include:

» Sales Force Automation: The basis of such systems is typically a contact
management system for tracking every stage in the sales process for each
prospective customer, from inirial conract to final disposition. Furthermore,
such systems may include functionalities, such as opportunity management,
sales forecasting, workflow automation, etc.

* Customer Service: The central area is call centre management, which in-
cludes phone routing to the correct service person and computer telephone
integration to an easy analysis of calls. Customer service systems may also be
in the form of self-service web-based applications.

*  Marketing: Systems which help companies identify their best customers and
generate leads for the sales ream. Key functionalities include management of
multi-channel campaigns (e-mails, social media, and direct mail) and mar-
keting automation (support for managing customer loyaley, internal market-
ing resources, collateral, erc.).

SCM systems (and SCM modules of ERP systems) help companies to:
» Fast communicarion of orders to suppliers

* Track order statuses

* Check inventory levels

* Deade needed purchase orders

* Track shipments

» Fast communication of changes in product design

* Decide what and when to produce

* Decide what, when and where to store items.

SCM systems are inter-organizational systems because they automarte flows of
information across organizations. Overall, the functionality of SCM systems
can be divided into three types:

Dpenmirrors.com




132

BUSIMNESS PROCESS OPTIMIZATION

¢ Planning systems: Can generate forecasts for a product (demand analysis)
and support the development of plans for sourcing and producrion.

*  Management systems: Can automate and support information flows between
a company and its supply chain partners.

* Execution systems: Can control the flow of a product through distribution
centers and warchouses to ensure that products are delivered to the right
locations in the most etficient manner.

Business Intelligence

Business Intelligence (BI) is a term that covers a broad range of technologies
for gathering, storing, analyzing, and providing access to data in order to help
companies make better business decisions. There are several dehinitions of which
technologies are included in Bl. Some of the most commonly included rechnolo-
gies in Bl definitions are:

* Reporting and querying

¢ OLAP (OnLine Analytical Processing)

*  Data mining

*  Decision support.

Figure 7.6 illustrates the general complexity of the first three technologies. Deci-
sion support systems, on the other hand, are not directly comparable, since they
normally do more than operate on existing dara.

General complexity of
data manipulation

A
Data mining Correlations among many fields
OLAP Data analysis in many dimansions
Repnrtung ana Data analysis in few dimensions
quEryIng
e

Figure 7.6: The General Complexity of Bl Technologies

The four mentioned BI technologies are described in the next sections.
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Reporting and Querying

Reporting and querying software are tools with the purpose of collecting infor-
mation, categorizing the informartion, making summaries of the information
and presenting the chosen information in a desired format. Such operations are
generally based on large amounts of data in digital form which are often found
in a data warchouse (a central repository for significant parts of the dara of a
company which various business systems collect).

OLAP

OLAP (OnLine Analytical Processing) is a technology that supports multidi-
mensional data analysis. If a company for example needs to find out how many
items of a particular product type has been sold during the last month, this 1s
straightforward and can be done by the creation of a simple report or query. On
the other hand, if the informarion needed is how many items of the particular
product has been sold in each sales region and how this compares to the pro-
jected sales, OLAP can support this. In OLAT software, each aspect of informa-
tion is represented in a different dimension, e.g. product type, product group,
pricing, cost, region, time periods, etc. These dimensions can be combined in
ditterent ways to provide the required information.

Data Mining

Roughly speaking, dara mining is the process of analyzing dara from different
perspectives and summarizing it in useful information. Such information can be
used in an attempt to increase revenue or cut costs, Data mining software allows
users to analyze data from different perspectives, categorize them, and sum-
marize the relationships identified. From a technical perspective, data mining
can be described as the process of finding correlations among dozens of fields
in large relational databases. Dara mining differs from OLAP by allowing users
to find hidden parterns and relationships in large darabases. Examples of the
use of data mining are Blockbuster Entertainment who mines its video rental
history database to recommend rentals to individual customers and American
Express who can suggest products to its cardholders based on an analysis of their
monthly expenditures,

Decision Support

Decision-making is crucial for any company and decisions are often irreversible
and have far-reaching consequences. In effect, it may be claimed that decision-
making is synonymous with management. There are three main types of deci-
sions:
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* Structured: repetition and routine oriented, and can often be formulated in
rules

¢ Unstructured: requires judgment, evaluation and knowledge to solve the
problem

*  Semi-structured: a part of the problem is structured and a part of the prob-
lem is unstructured.

Systems for decision support operate on the data of transaction processing sys-
tems (TPS). Transaction processing systems (TPS) became popular in the 1950s,
as many organizations began to urilize their funcrionality. TPS are systems that
gather and store information about transactions and control some aspects of
these transactions. TPS are designed to deal with routine-oriented transaction
processes and they are often linked to or integrated in other systems (e.g. ERP
systems). TS deliver data which (mostly in processed form) constitute the basis
for management decisions on higher levels. Examples of TPS include billing sys-
tems, payroll systems, purchase systems, stock management systems, and EPOS
(Electronic Point OF Sale) systems.

IT systems that support decision-making can be divided into the following
technologies (Laudon and Laudon, 2009, p. 483):
*  Decision support systems ([D55)
* Management informartion systems (MI5)
* Executive informartion/support systems (EIS/ESS)

D5S emerged in the 1960s to assist decision-makers in dealing with semi-struc-
tured and structured problems. DSS can combine raw data, documents, person-
al knowledge or business models to solve problems and make decisions. A DSS
may contain OLAP and data mining tools. Examples of DSS include: systems
for medical diagnosis, systems for determining the optimal product mix for a
specific markert, systems for forecasting sales depending on various parameters
(product cost, raw materials costs, etc.), etc.

MIS emerged in the 1960s with the development of database management
systems as systems for collecting, organizing, storing and retrieving dara. MIS
can extract valuable management information by processing and summarizing
massive amounts of transaction data and by allowing user-interactive queries. In
contrast to DSS, MIS typically work on structured problems, such as: costing a
product based on sales, define future financial needs, when to provide invento-
ries to achieve just-in-time deliveries, etc.

EIS emerged in the mid-1980s to serve the informarion needs of execurives.
An EIS can provide timely and critical information in a filtered and compressed
form for tracking and control purposes. EIS consolidate and summarize ongo-
ing transactions within the organization, but also integrate external informa-
tion. Often the terms "Executive Support Systems’ and "Executive Informartion
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Systems’ are used interchangeably. However, some also use the term ESS to
refer to systems with a broader set of capabilities than EIS. While EIS work on
structured problems, ESS include broader decision support capabilities. Also the
terms ESS and DSS are often used synonymously, but strictly speaking, these
are not the same, In general, an ESS (and EIS} provides 'war-room style’ graphi-
cal interfaces to overlook the entire enterprise, while a DSS typically has more
of a spreadsheet style and often supports only one department or one product at
a time. However, it should be noted that there are different definitions of what
DSS, MIS, EIS and ESS are exactly.

Figure 7.7 shows how the described systems are placed in a hierarchy from
the operational to the strategic level. The systems are typically used across dif-
ferent functional areas. As seen, EIS/ESS are found at the strategic level. MIS
and DSS are found at management level. TPS are used ar the operational level.

5-Year Sales Trend Forecasting
5-Year Operating Flan
Profit Planning
Personal Planning

Strategic :
Level Executive
Sales Management Systems Support Systerns (E55)

Sales Region Analysis
Inventory Control
Praduction Scheduling
Ammual Budgeting
Profitability Analysis
Relocating Cost Control
Contract Cost Analysis

Management
Level
Systems

Management Information
Systemns (MIS)

Decision-Support
Systems (D55)

Operational Transaction
Level Processing
Systems wystems

{TPS)

Sales and Manufactoring Fiance and Human
Marketing and Production Accounting Resourses
FUNCTIONAL
AREAS

Figure 7.7: Decision Support Systems
Source: Laudon and Laudon (2006, p, 42)
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Knowledge Management Systems

For many types of companies, knowledge is the main resource. However, man-
aging business knowledge can be challenging. Thus, many companies invest
in knowledge management systems (KMS). KMS enable companies to better
manage their processes for capturing and applying knowledge and expertise.
KMS collecrt all relevant knowledge and make it available to those who need i,
wherever and whenever. KMS can also link a company to external sources of
knowledge. There are different definitions and understandings of a KMS. In
this book, the rather broad definition of the technology by Laudon and Laudon
(2009, p. 446) is used. In this perspective, KMS can be divided into three major
types:

¢ Enterprise knowledge management systems

*  Knowledge work systems

* Intelligent techniques.

Enterprise Knowledge Management Systems

Enterprise knowledge management systems (EKMS) include capabilities for
storing both structured and unstructured data. EKMS also include function-
ality for locating employee expertise and for obraining information from key
transaction systems. Furthermore, EKMS include supporting technologies,
such as portals, search engines, and collaboration wols, such as e-mail, instant
messaging, blogs, etc. EKMS can be divided into three categories: 1) Strucrured
knowledge systems, 2) Semi-structured knowledge systems, and 3) Knowledge
network systems. Structured knowledge systems are used to deal with structured
information (information organized in a structured and consistent way, such as
database fields in a predefined format). On the other hand, semi-structured
knowledge systems can also handle unstructured information (information cre-
ated individually and manually, such as natural language documents, speech,
audio, images and video). Knowledge network systems support situations where
focus is on the tacit knowledge residing in the heads of experts. Knowledge net-
work systems provide a directory of corporate experts regarding their knowledge
domains, in order to support employees in finding the appropriate expert in a
company. The three types of systems are summarized in Table 7.1.
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Type of knowledge Knowledge content Category of EKMS
Structured knowledge Formal documents Structured knowledge systems (SKS)
Semi-structured knowl- E-mail, voice mail, memos, bro-  Semi-structured knowledge systems
edge chures, digital pictures, bulletin - 55K3)

boards, and other unstructured

documents
Metwork knowledge Expertise of individuals Knowledge network systems (KMNS)

Table 7.1: Categories of Enterprise-Wide Knowledge Management Systems
Source: Based on Laudon and Laudon (2009, p. 447)

Knowledge Work Systems

Knowledge work systems are aimed art offering support for knowledge workers,
L.e. researchers, designers, archirects, scientists, engineers, etc. Knowledge work
systems support the knowledge workers in their creation and documentation of

knowledge. Three examples of knowledge work systems are shown in Table 7.2.

Knowledge Waork System Function in Organization
CAD/CAM (computer-aided design/computer- Provides engineers, designers, and factory man-
aided manufacturing} agers with precise control over industrial design

and manufacturing

Virtual reality systems Provide architects, engineers, and medical work-
ers with precise, photorealistic simulations of
objects

Investment workstations High-end PCs used in financial sector to analyze

trading situations and facilitate portfolio man-
agement.

Table 7.2: Examples of Knowledge Work Systems
Source: Based on Laudon and Laudon (2009, p. 455)

The first type of system in Table 7.2, i.e. CAD/CAM systems, is used for the
support of analysis, design and manufacturing of products. CAD systems are
typically used for the creation of technical and engineering drawings, while
CAM systems are used to control machinery in the manufacturing process,
such as drilling holes in a medium with a CAD drawing as input. Virtual re-
ality systems can simulate places in the real world and imaginary worlds and
are often found in the form of 3D environments in which the user can move
around. Investment workstations are high-end PCs specialized in accessing and
manipulating large amounts of financial data in order to support the analysis of
trading situations and portfolio management.
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Intelligent Techniques

Intelligent techniques include artificial intelligence and database technology.
Intelligent techniques allow companies to caprure individual and collective
knowledge and generate new knowledge from this basis. Intelligent techniques
include (Laudon and Laudon, 2009, p. 446):

* Darta mining (described in a previous section)

* Neural nerworks

* Expert systems

* Case-based reasoning

* Fuzzy logic

* Genetic algorithms

* Intelligent agents.

Expert systems, case-based reasoning and fuzzy logic support the creation of
new knowledge based on facts, approximarions, estimares and rules. For exam-
ple, such systems are used for the automarion of engineering knowledge in rela-
tion to the design of complex products. Data mining and neural networks focus
on the discovery of knowledge based on finding patterns, categories and behav-
ior of large datasets. Genetic algorithms can generate solutions to problems that
are too large and complex for human beings to analyze on their own, such as
finding the most efficient solution to logistic problems. Intelligent agents can
be used for the automartion of routine tasks by providing searches and filtering
of informarion for use in electronic commerce, supply chain management, etc.
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FLSmidth is a large Danish company that produces complete processing plants for cement manu-
facturing, supplies parts for processing plants and carries out the madification of existing cement
plants. A complete cement plant typically costs about 150-200 million UsD and the through-

put time for construction is typically 2-3 years. Because of the great complexity of the product,
FLSmidth faced some challenges related to the guotation phase. First, FLSmidth should be able to
propose different solutions to the customer and provide a set of alternative setups (e.g. capacity,
operating costs, price, and energy consumption). This information was needed as fast as possible in
order to make binding quotations. However, given the complexity and uniqueness of each project,
the company had 1o allocate great resources 1o the quotation process in order 1o meet this de-
mand. The time consumption for this task was further increased by the fact that great correctness
of calculations was needed, since one miscalculation could mean a huge loss for the company. To
face some of these challenges, FLSmidth decided to implement a product configurator (a product-
oriented type of expert system). The configurator was launched in 2000 and can, based on relevant
design choices from a specific customer, generate a budget quotation which, among other things,
includes:

* An outline of the content of the quotation, preconditions, and financing terms

* A Cost estimate

* Project characteristics, e.g. operating time, capacity, emissions, etc.

» Flow charts {mass flow) of the entire cement plant

* Flow charts of plant departments, including mechanical descriptions

¢  Descriptions of the main machines

« A general description of electricity and contral.

The benefits that have been achieved from the use of the configurator include:

+ Reduction of resources for the elaboration of quotations by 50%.

¢ Sales representatives much more seldom need to burden engineering specialists with the elabo-
ration of budget quotations.

¢ The period of elapsed time from a client request to the signing of the final contract has been
considerably reduced.

* |t is now possible to respond to all requests with a gquotation, whereas before only half such
requests could be answerad.,

* NMore homogeneous and better quality budget quaotations.

+ The difference between costs calculated in the budget quotation and the actual costs has been
reduced.

» The configurator ensures that the sales person obtains all the necessary information before the
budget quotation is made.

+ Application of default values means that a quotation can be made at an early stage with very
little custormer input.

» Easier to simulate different solutions for the customer,

Table 7.3: Sales Process Redesign at FLSmidth
Source: Heam (2006

Enterprise Content Management Systems

Closely related to KMS (in particular EKMS) are enterprise content manage-
ment systems (ECM). ECM technology has its roots in the innovations in net-
work technologies which, in the 1990s, made it possible to store, organize and
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share informartion in new ways. On this basis, the field of web content manage-
ment emerged in the mid-1990s to face the challenges of managing corporate
web pages which increased in complexity and size. However, ECM should not
be confused with web content management, but have a different and more ex-
tensive focus. ECM systems can be traced back to IT system concepts such
as information resource management, knowledge management, and electronic
document management (EDM). While EDM traditionally addresses the man-
agement of files, ECM goes beyond the idea of a file being just an object to be
managed. Instead, ECM includes dealing with other technical and organiza-
rional challenges related to keeping track of the content together with its or-
ganizational production and use. ECM includes the management of all digital
assets, i.e. documents, data, reports, web pages, etc. The term ‘ECM’ is widely
used by sottware vendors and pracritioners to refer to technologies used for man-
aging the content of information media like documents, web sites, intranets,
and extranets. However, the term ECM is in many ways still ambiguous.

Technologies to Movements of Items

Different technologies exist in relation to making the processes related to move-
ments of items more ethcient. Such technologies include:

* Bar codes

* Voice picking

* RFID.

Bar Codes

A bar code is a data representation, readable for machines. More specifically, bar
codes can be read by optical scanners (bar code readers) and scanned from an
image by different types of software. Bar code technology became really success-
ful when the technology was used for the automartion of supermarket checkout
systems. Today, this use of the rechnology is almost universal. Besides the use of
bar codes in relation to supermarkets, bar codes also have a wide range of other
applications, such as: patient identification in hospitals; document identification
in document management tools; item movements in relation to manufacturing
and distribution; entertainment event tickets; and much more.

Based on information from GS1 Denmark, an example of a bar code is given
in Figure 7.8. The first 2 or 3 digits indicate in which country the product is
registered, which is not necessarily the same place as it was produced. The bar
code starts with 57 which is the code for Denmark. The next digits (the number
of digits may differ in different countries) indicate the manufacturer, importer,
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wholesaler or retailer who has registered the product. Excepr the last digit, which
is a control number, the next numbers refer to the number of the product. The
control number allows for analysis of errors in bar codes.

sl7015981025806

Figure 7.8: Example of EAM Bar Code

RFID

RFID (Radio Frequency ldentification) is a common denominator for technolo-
gies that apply radio waves to identify objects and individuals. By some, RFID
is referred to as the ‘bar codes of the future’. The greatest difference between
the two technologies is thar a bar code needs physical contact with a scanner,
whereas an RFID tag can be read withour visual contact, but obviously within
readable distance.

RFID technology includes three main components: an RFID tag (also
named a transponder), an RFID reader and a backend server. The RFID tag
is a small chip artached to the object which is to be controlled. The tag emits a
unique bit string which serves as the object identiry. Tags can be active or pas-
sive tags. Active tags are battery-powered, while passive rags get their energy
from the reader. An RFID reader is a device that can read RFID rags, such as a
PDA or a mobile phone. A reader must have a number of antennas that can send
and receive radio waves. The information exchanged can be in various formarts,
However, in commercial RFID systems it is otten just the ID of a product that is
exchanged. By using the identity of the object as a pointer, an RFID reader can
retrieve detailed informartion abour the object from a backend server database.
By using such a darabase, the need for informarion in the RFID rag itself can
be minimized.

Today, RFID is used in many operation and supply chain management con-
texts to help keeping track of products (to avoid empty inventories, tracking of
goods and reduction of theft). The use of RFID can help reduce waste, optimize
storage position, improve the identification of goods, make bottlenecks visible,
trace erroneous deliveries, and improve the handling of returned goods.

A main obstacle to the use of RFID instead of bar codes is the price. While
bar-code labels can be as inexpensive to implement as $.005 for each bar code
label, in its most simple form RFID tags typically costs at least ten times more
to implement. More complex RFID tags cost much more.
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Voice Technology

Voice technology is often applied to warehouses to manage the movement of
goods. Voice-directed employee devices consist of a battery-powered unit and a
headset with a microphone which via radio frequency connects to a warehouse
management system. Voice-directed devices allow employees to perform their
job functions ‘hands free and eyes free’. A voice system can direct an operator to
perform each pick by giving directions to each pick location, while the operator
provides feedback on having done the action, producr identification numbers,
amounts and similar.

The use of voice technology became popular in the 1990s, especially in large
distribution centers, such as the ones of Wal-Mart. Voice technology may provide
advantages, such as fewer picking errors, increased productivity because of the
elimination of unnecessary transport to the warchouse, less need for training of
new employees and reduced use of resources (time and marterials) to print pick-
ing lists. In fact, providers of voice-recognition technology claim thar the effects
of voice technology can increase accuracy in picking up to 99.99%, producrivity

up to 50% and reduction of training time by 50% (Berger and Ludwig, 2007).

E-Commerce

Normally, the term ‘e-commerce’ is used to refer to the conduction of business
by the use of the Internet. However, more formally, the term includes all sorts of
digitally enabled commercial transacrions. Some 30 years ago, e-commerce nor-
mally referred to technologies such as Electronic Darta Interchange (EDI) and
Electronic Funds Transfer (EFT). These technologies were introduced in the
late 1970s and allowed companies to send business documents (e.g. purchase or-
ders and invoices) digitally. In the 1980s, the much increased use of credit cards
and ATMs (automarted teller machines) represented other torms of electronic
commerce. [n this decade, also airline reservation systems emerged. In the mid-
1990s and until now, the use of online shopping has been through a dramatic
growth. Although most purchases are still done through traditional channels,
e-commerce continues to gain an increased share. According to Laudon and
Laudon (2009, p. 403), the first wave of ‘the new’ e-commerce transformed the
business related to books, music, and air travel, while the second wave includes
eight new industries facing a similar transformation, namely telephones, movies,
vision, jewellery, real estate, hotels, bill payments, and software.

The terms ‘e-commerce’ and ‘e-business’ are sometimes used interchangeably.
However, these are different concepts. Roughly speaking, the difference is that
while in e-commerce, information technology is used in business transactions
across companies and/or consumers, the term e-business refers to the use of [T
to enhance a business. More specifically, e-business includes any process done
in a business context which an organization conducts over a computerenabled
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network. Thus, e-business is a broader concepr including production processes,

internal management processes and customer-focused processes, including e-

commerce.
Laudon and Laudon (2009, p. 406) define seven unique features of e-com-

merce technology:

1. Ubiquity: Internet technology is available everywhere, tor which reason the
marketplace gets extended beyond traditional physical barriers.

2. Global Reach: The technology reaches across cultural and national bounda-
ries worldwide.

3. Universal standards: One set of technical standards (i.e. internet standards)
makes disparate computer systems able to communicate with each other,

4. Richness: The technology allows video, audio, and text messages to be inte-
grated in marketing messages.

5. Interactivity: The technology allows interaction with the user making the
customer a participant in the process of delivering goods to the marker.

6. Information density: The technology reduces information costs dramarically
and raises informartion qualiry.

7. Personalization: The technology allows personalized messages to be deliv-
ered to individuals.

Disintermediation and Re-Intermediation

E-commerce enables the strategies of disintermediation and re-intermediation.
Disintermediation means thart acrors of a supply chain are passed. In Figure 7.9,
two examples of disintermediation are shown. In the example to the left, the
distributor is passing the retailer and approaching the consumer directly, while
in the example to the right the manutacturer is passing both the distributor and
the retailer. E-commerce is a means of making this possible because the use of
internet-based sales can dramartically reduce transaction costs and make it easier
to get in contact with potential customers. The business model of the company
‘Dell” provides a good example of disintermediation, since Dell via sale through
the internet directly to the customers skips the use of retailers.

hanufacturer hManufacturer
v K .
Distributor Distributar e
=l T
P 4 g K 3
Retailer % Retailer &
z g
&
=
Consumear - = Coansumear -=——

Figure 7.9: Disintermediation
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The opposite of disintermediation is re-intermediation. Re-intermediation is the
creation of new intermediaries between the customer and the suppliers. These are
often in the forms of portals thar can give customers an overall view of products and
prices of different suppliers. An example of re-intermediation is the web pages which
allow booking of travels, whereas normally, this was done through a travel agent.

Characteristics of E-Commerce

One needs to consider some basic characteristics of digital markers compared
to tradirional ones when considering a change in the sales channels of products.
Table 7.4 summarizes some of these differences.

Digital markets Traditional markets

Information asymmetry  Asymmetry reduced Asymmetry high

Search costs Low High

Transaction costs

Lowe (sometimes virtually nothing)

High (time, travel)

Delayed gratification High {or lower in the case of a digital  Lower: purchase now
good)
mMenu costs Low High

Dynamic Pricing

Low cost, instant

High cost, delayed

Price discrimination

Loww cost, instant

High cost, delayed

Market segmentation

Lonw cost, moderate precision

High cost, less precision

Switching costs Higher/lower (depending on product  High
characteristics)
Metwork effects Strong Weaker

Disintermediation

Maore possibledlikely

Less possiblefunlikely.

Table 7.4: Digital versus Traditional Markets
Source: Based on Laudon and Laudon (2009, p. 412)

As seen in Table 7.4, e-commerce provides a range of advantages compared to
traditional markets. However, there are also some problems associated with
this. Besides the consumer not being able to touch and feel the item bought,
e-commerce also poses some security-related challenges that need careful con-
sideration when rethinking business process in this manner. From the perspec-
tive of the customer, risks include: stolen credentials or passwords; dishonest
merchants; disputes over transactions; and inappropriate use of transacrion de-
tails. From the perspective of the merchants, the risks include: forged or copied
instruments; disputed charges; insufficient funds in customer accounts; and un-
authorized redistribution of purchased items.
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Discussion Questions

1. Whar are the different levels of IT implementation?

2. Why should IT be considered when planning process improvements?
3. What is a PLC?

4. Whart is a SCADA system?

5. Whart is a MES?

6. What is an ERP system?

7. Whar is business intelligence?

8. Whar are knowledge management systems?

9. Whar are the technologies for managing irem movements?

10. What is e-commerce?

Dpenmirrors.com




CHAPTER 8

Design of Future Processes

Introduction

The best way to predict the tuture is to invent it. (Alan Kay)

The purpose of the process design phase is to identify relevant business processes
and redesign them in a way that improves the comperitiveness of a company. It
is essential to carry out the design phase in a formal manner instead of moving
directly to implementation with preconceived assumptions of what the possible
effects may be. Such an approach will inevitably lead to problems.

In the process design phase, a basis is taken in the process diagrams, per-
formance measurements, company characteristics and other documentation cre-
ated in the analysis phase. By analyzing such marterial, answers to the following
questions can be established:

*  Whar are the current problem areas in which changes are critical?

*  Which other areas have room for improvements?

¢ What are the company constraints or limitations in relation to process
change?

*  Whar are the expected benefits of different furure scenarios?

¢ Which process changes should be pursued firsc?

To provide more specific guidelines for answering these and related questions,
the remainder of this chapter is organized in three main subsections concerning:
1} Evaluation of existing processes; 2) Defining the process redesign focus, and
3) Design of new processes.

Evaluation of Existing Processes

In many companies, there is much room for improvement of existing business
processes. Often, some processes are carried out in an inefficient manner or are
organized in a way that means that waiting for processes to finish so that oth-
ers can begin takes up much of the time. However, identitying and evaluating
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problematic processes can be challenging. To support this task, a range of tech-
niques exist. In the following subsections, the following rechniques are resumed:
* Identification of evaluation aspects

* Process rating

* Problem matrix

* The brown paper method.

Identification of Relevant Evaluation Aspects

The redesign of a business process has to be done under consideration of internal
and external variables which constitute the context of change. Internal variables
include process purpose, process deliverables, resources, affected parts of the
organization, etc. External variables are such as suppliers, competitors, custom-
ers and government regulacions. By explicitly defining all the variables relevant
for the process improvement project and organizing these in a form easy to
overview, it can be avoided that relevant aspects are overlooked in the process
design phase. An example of the formulation of internal and external variables
is provided in Table 8.1.

Process: New Product Development

Internal variables Explanation

Main goal Create new competitive products

Main deliverables Product specification form, CAD drawings
Main resources needed Product designers, engineers, AutoCAD
Main affected parts of the organization Sales, Marketing, Manufacturing, Purchase
Etc.

External variables Explanation

Main competitors Company A, B and C

Main customers The graphic industry

Main suppliers Company X, Y and Z

Government regulations According to list Q

Etc.

Table 8.1: Internal and External Varables

As seen in Table 8.1, for the process of developing new products the relevant
internal variables for the process include goal, deliverables, needed resources and
affected parts of the organization. The relevant external variables include com-
petitors, customers, suppliers and government regulations., Obviously, if there
is not a clear and common understanding of whart such varnables are, this may

147




148

BUSIMNESS PROCESS OPTIMIZATION

result in communicarion problems in the process design phase and/or in a poor
process design.

Process Rating

Having described the relevant business processes, the next step is to evaluate

these in order to determine which processes hold the potential for improvement.

When conducting such evaluations, some of the important dimensions are:

* Process ethciency: Do errors occur? Are lead times sarisfactory? Are rasks
carried out redundantly?

* Process criticality: How important is the process for the company? This as-
pect can be divided into a short-term and long-term perspective.

*  Process changeability: Are the involved employees ready for a change? Are
there obvious ways of improving the process or would a change require great

efforrs?

* Risk of change: How risky is it to change the process?

Using the dimensions described above, in Table 8.2 and Table 8.3 examples of
an evaluation of processes are shown. In the examples, the ratings are from 1 to
10, with 10 being highest.

Process: New Product Development

Dimension Rating Comments

Efficiency 3 * Ppor communication between product developers
and engineers.
¢ Long product development cycles

Criticality 3 e  Currently there is not a great need for new prod-

(short-term) ucts.

Criticality 10 o New products within 5 years is necessary.

{long-term)

Changeability 9 * There seems to be great possibilities of change,
e.g. better use of IT and change of work proce-
tures

Risk of change 1 * Mo significant risks have been identified

Table 8.2: Process Evaluation: New Product Development

Process: Purchase

Dimension Rating Comments

Efficiency 5 *  Some ermors oocur.
* Sometimes the promised delivery times are bro-
ken.
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Criticality 10 * Purchases are essential for conducting the daily
operations.,
Changeability & ¢ Strict policies towards suppliers can be employed,
» Better software for order management can be
used.
Risk of change 7 + (hanges may lead to confusion and have a nega-

tive impact on supplier relationships.

Table B8.3: Process Evaluation: Purchase

The Problem Matrix

Another technique which can be used for identifying process problems, is the
so-called ‘problem matrix’ (Johansen and Mitens, 1986, p. 34). The idea of a
problem matrix is to identify the relations between problems. To do so, a ma-
trix with the axes “problem types’ and ‘areas/actors’ is created. In the fields of
the matrix, relevant problems are described. Next, the relations berween these
problems are shown by arrows, The method aims at gerting to the root of the
problem in order to avoid a superficial problem focus. If one does not under-
stand a problem in depth, there is a chance that the implemented solution would
not solve the problem. An example of the use of the problem matrix is shown in

Figure 8.1.
: Manufacturing
Problem types Sales Construction planning Purchase
Lack of product Lacking product
: : Prabl
Internal problems understanding understanding roblem types
b
e h:lfsmm Unpredictable Bad basis for Long recrdening
P others market disposition times
Problems :
e Insecure Unsysternat_l-::
ihars Prognoses documentation

Figure 8.1: Problem hatrix
Source: Johansen and Mitens {1986, p. 34)

The Brown Paper Method
The brown paper method is a simple, but effective method to create a common
overview of problem areas and proposals for solutions across functional units
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in a company. The brown paper method is easy to understand, interactive and
dynamic. The method supports the identification of:

¢ Dead zones — places where work sits

* Lost time

* Rework loops

* Checkers checking the checkers

* Duplication of work

¢ Broken interfaces

¢ Value-added vs. non-value-added activities.

A brown paper session is typically organized into three main steps:
I. Identification of strengths and problem areas

2. Presentation of strengths and problem areas

3. Synthesizing and planning for the next steps.

As preparation for a brown paper session, the processes in focus should be
mapped and portrayed on the brown paper (or whar color of paper that is avail-
able). A brown paper session begins with each participant using about thirty
minutes to reflect on the strengths and weaknesses of the relevant processes.
Strengths are stated on tor example green post-its and problem areas are written
on for example red post-its. When all participants have done this part, they pres-
ent each of their post-its and place them on the brown paper in the process How
where they are related. In this way, each participant has to argue why something
is a strength or a problem area. When all have been through this process and
discussions have taken place, the final step is summarizing the strengths and
problem areas in headlines. The results of a brown paper session can then be
presented to the company’s management group. It should be noted that the idea
is to get all involved to participate in order to gain a common understanding of
current processes and potential improvement areas.

In Figure 8.2, a picture from a brown paper session is shown. In the example,
the squares and triangles represent processes which are connected by arrows
drawn on the brown paper.
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Figure 38.2: An Example of an Ongoing Brown Paper Exercise

Defining Process Redesign Focus

When changing the business processes of a company, the capabilities of a com-
pany need to be evaluated in order to establish realistic goals for the future busi-
ness processes. In the following subsections, the following aspects are discussed:

* Process change capabilities
» Goals for furure processes

* Gap analysis.

Process Change Capabilities

The resources of a company determine the possibilities and limitations for a

business process change. As a basis for defining process changes, an overview

of the resources currently available provides an important input when defining

the future business processes. The consequences of the availability of specific re-

sources can be analyzed isolated as a start, but should evenrually be analyzed in
a more holistic picture, since they are interrelated in many ways. The resources
available in an organization can be classified in the following areas which are

subsequently discussed:

* Financial resources: capital, debtors, creditors, shareholders, etc.
* Physical resources: manufacturing machines, buildings, inventory, etc.

* Human resources: expertise and skills of employees
* Intellectual capital: brands, business systems, customer databases, reputa-

tion, supplier relationships, etc.

The financial resources often have a main focus, since they can compensate for
the lack of human and physical resources in the torm of investments. It hnancial
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resources are low in a company, it may be best to focus on low-risk projects with
rapid payoffs. On the other hand, if there is room for some financial risk, focus
may also be placed on more innovative ideas or long-term process improvements.

In many contexts, the physical resources limit the possibilities of altering
processes. For example, the manufacturing machine resources limit how much
can be produced in a day. Thus, when rethinking the processes, this may imply
that the pool of physical resources needs to be changed as well.

In relation to the human resources, some process changes may require new
skills of the employees. Often process improvement projects involve the imple-
mentation of I'T systems which may pose some challenges in relation to employ-
ees not being familiar with the use of I'T. Thus, less ambitious use of I'T or train-
ing of employees may be necessary in order to implement the process changes.

The intellectual properties of a company have a great effect on business proc-
ess changes with a business strategy perspective. This could for example be a
project of implementing an e-shop where the existing customer awareness of the
company plays a significant role in the success. Also, process changes may affect
the intellectual properties. For example, the reputation of a company could be
damaged if a dysfunctional e-shop solution is launched. Thus, both the pos-
sibilities that the intellectual capabilities provide and the possible effects on the
intellectual properties need to be considered.

Goals for the New Processes

The understanding of the characteristics of the existing processes and the ca-
pabilities of the company provides a basis for defining the goals of the process
redesign project. It varies from case to case which goals are relevant, depending
on which processes are in focus. In the case of a process optimization project
with a focus on manufacturing related processes, goals are often such as 1m-
proved product gquality, shorter lead times, fewer errors, faster communicarion,
improved data quality, reduced labor costs, reduced use of materials, reduced
use of other resources, environmental issues, etc. For other types of goals, see
Chapter 5 on key performance indicartors.

Gap Analysis

A ‘gap analysis’ is a simple technique for identitying the difterence (the gap)
berween existing and desired performances. An example of a gap analysis is
shown in Table 8.4. The “as-is’ column describes the existing state and the ‘ro-
be’ column describes the goal of the process optimization project.
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Measures As-ls To-Be Gap
Delivery times {avg.) 15 days 10 days 5 days
Delivery precision 80% 95% 15%
Defect end- products 0.5% 0.1% 0.4%
Use of machine capacity 78% 85% 7%

Table 8.4: Example of a Gap Analysis {1)

A main challenge of making a gap analysis is defining and selecring the relevant
measures for the comparison of existing and desired processes. Also, it varies
how such measures can be obtained. Some measurements can be done by mea-
suring equipment (lead times, use of electricity, use of man-hours, etc.), some
can be observed (number of errors, misunderstandings, missing data, etc.), and
some need evaluation (employee happiness, quality of information, customer
satisfaction, etc.).

Gap analyses can also be conducted continuously while implementing the
process improvements. Hereby, the current distance to the goal can be estab-
lished. An example of this is given in Table 8.5, In this example, the 'was’ col-
umn states the status at the project start, the realized’ column stares the current
status, and the ‘to-be’ column states the goal of the project.

Measures Was Realized To-Be Gap
Delivery times {avg.) 15 days 12 days 10 days 2 days
Delivery precision #80% B8% 95% 7%
Defect end- products 0.5% 0.3 0.1% 0.2%
Use of machine capacity 78% 87% B5% -2%

Table 8.5: Example of a Gap Analysis {2}

By creating gap analyses, the level and scope of the change becomes clearer. This
also helps demonstrate the benefits that can be generated by the implementa-
tion of the new processes. Such information can assist in managing resistance to
change by making the purpose of such a project clear.

Design of the New Processes

Business process changes can impact a number of employees and may imply
closer relations with suppliers, new types of customer interaction and the imple-
mentation of new I'T systems. Thus, major process changes can be a challenging
project with a great risk of failure associated. In order to increase the chances
of success, a structured approach for business process redesign is needed. In

153




154

BUSIMNESS PROCESS OPTIMIZATION

the following subsections, the following aspects of design of new processes are
discussed:

* Preparation

* Scenario planning and business cases

¢ Process redesign guidelines

* Process redesign principles

* Process diagrams of the future processes

* Implementation plan.

Preparation

Before initiating a process optimization project, a time plan for the project de-
sign phase should be elaborated. The key activities commonly carried out dur-
ing the design phase are (ABPMP, 2009, pp. 88-89):

* Definition of the activities within the new process

¢ Definition of the rules that control the activities

¢ Definition of handovers in processes

*  Gap analysis to compare with existing processes

* Dehinition of the physical design to support the processes

*  Design of new I'T infrastructure

* Creating an implementation plan.

During the design of the new processes, it is important to involve many people
from the different functions thar interact with the processes. This supports the
ambition of utilizing the breadth of the experience and the knowledge of those
closest to the process; the new processes reflects whar the organization can ac-
complish; and getting the support of relevant personnel.

Business Cases
The creation of a business case has the purpose of capruring the reasoning for
initiating a project. A business case builds on a clarification of the consumption
of resources and the business needs the business case support. Business cases
can capture both quantifiable and unquantifiable characteristics of a proposed
project.

The formality and content of business cases vary. However, some of the in-
formarion typically included is:
* Project background
* Project purpose
* Expected benefits
*  Options considered (including arguments for rejecting/accepting options)
* Expected costs
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A process optimization project can be seen in four overall perspectives that de-
termine the success of the project. This is illustrated in Figure 8.3.

Process analysis,
design and
implementation

Procass use

Process quality

Effects of new
processes

[ satisfaction

Froces

User

Result

Costs

SUCCEss

Figure 8,3, Overall Process Optimization Project Dimensions
Source: Inspired by Saarinen (1998&)

Benefits

To create a strong business case, establishing the costs and benefits of a project is
a minimal requirement. The costs of a process optimization project can include:

* Purchases of physical items:

* Use of internal employee resources (man-hours):

Inventory
Machines
Software

Hardware

Ertc.

Training
Planning
Management
Analysis

Erc.

* Use of external consultants

Education
Analysis
Support
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* Project management

* Erc.

The tangible benefits of a process optimization project can be:
* Increased productiviey

* Lower operation costs

* Lower man-hour consumption

* Fewer employees

* Reduced overhead costs

* Erc

The possible intangible benefits include:
* Shorter lead times

* Fewer errors

* Increased delivery certainty

¢ Improved facility ucilization

¢ Improved resource control

* Improved organizational planning
* Increased organizational flexibility
* More timely information

* Better information qualicy

* Increased employee satisfaction

* Improved basis for decision-making
* Improved customer satisfaction

* Improved company image

* Eric

Process Redesign Guidelines
While defining the new business process design, some general guidelines should
be kept in mind. ABPMP (2009, pp. 93-98) define the following 16 process
design principles which, however, do not all apply to every process:
Design around customer interactions
2. Design around value-adding activities
3. Minimize handofts
4. Perform work where it makes the most sense
5. Provide a single point of contact
6. Avoid thar single processes should handle to much variarion
7. Ensure a continuous How
8. Reduce batch size
9. Bring downstream information needs upstream
10. Capture information once at the source and share it




Dpenmirrors.com

DESIGM OF FUTURE PROCESSES

11. Involve as few as possible

12. Redesign before automating

13. Ensure quality at the beginning

14, Standardize processes

15. Use co-located teams for complex issues

16. Consider outsourcing of business processes.

To “design around customer interactions’ means: To recognize that each cus-
tomer interaction represents an opportunity to enhance the reputation of the
organization. Thus, the total customer experience can be seen as the sum of the
customer experiences from each contact point. Obviously, the better the rotal
experience for the customer, the greater the chance that the customer will return
and speak positively about the company.

To 'design around value-adding activities’ means: To start out getting a clear
understanding of what the (internal or external) customer of the process re-
quires. On this basis, any step for which the customer is willing to pay can be
seen as value-adding, while the ones not fulfilling this criterion may be elimi-
nated, depending on the consequences in a more holistic picture.

To ‘minimize handoffs” means: To simplify the handoffs and limit handoffs
when possible. A "handoft™ is what occurs when the ownership of an activity
or information is passed from one individual to another. The more transters
between groups, the more need for registration and the greater the chances of
errors. Also, the more times informarion is transferred, the greater the risk of
distorrion of the informartion.

To 'perform work where it makes the most sense’ means: To look beyond
organizational limitations and instead design the processes in a more holistic
manner. This can for example imply that some tasks are moved from one de-
partment to another.

To 'provide a single point of contact’ means: To avoid issues such as multiple
transfers of customer calls, staff not being directed to where they should obrain
informarion and the like. Transforming multiple points of conract into a single
point of contact can provide great improvements of customer satisfaction and
internal efficiency. In this context, it should be noted that a point of contact
does not have to be a person, but can also be a website, an intranet, a knowledge
management system or the like.

To “avoid thar single processes should handle too much variation” means that
an excessive simplification perspective on process design should be avoided. If
a process handles too much variation, in many cases, such a process will be less
efficient and a more costly solution than dividing the process into multiple proc-
C55CS,
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To ‘ensure a continuous flow’ means thar the steps thar add value directly o
the customer represent the main sequence of a How. Thus, these acrivities should
have the main focus in a process optimization project.

To ‘reduce batch size” means: To avoid waiting time caused by large barches.
Thus, a definition of the batch sizes in a more holistic perspective can produce
IMProvements.

To 'bring downstream information needs upstream’ means: To explore at
each step of a process what may cause frustration among the employees. If prob-
lems cannot be solved by training, a solution is thar the downstream person is
brought upstream, so that this person will receive information more directly
from the source.

To ‘capture information once at the source and share it” means: To avoid that
the same data are registered more than once and that the data are accessible to
relevant parties. A typical solution to such problems is the implementation of
an ERT system.

To “involve as few as possible’ means: To limit the number of people involved
in specific processes in order to limit handovers and communication errors. To
achieve this (while avoiding bottlenecks), cross-functional training of employees
can be a means.

To ‘redesign then automarte’ means: To plan the process changes before
thinking in o much detail about the use of informartion technology. A problem
of focusing too much on information technology instead of the needed process
changes is that this may lead to expensive solutions, where less expensive solu-
tions could have been equally effective. Another problem is that the information
technology may not actually solve a problem as intended if adequate time is not
used to understand the problem in depth before defining a solution.

To ‘ensure quality at the beginning” means: To be aware of the fact that qual-
ity problems encountered during the first steps of a process may produce expo-
nentially negative effects downstream. Thus, if focusing on fixing the problem
too late in the process, this may be wasted energy.

To ‘standardize processes’ means: To avoid that people are doing the same
thing in different ways. If fewer processes can perform the same activities just
as efficiently, it’s a good reason to reduce the number of processes. Such sim-
plifications will simplify the management task and ease implementing future
Improvements.

To 'use co-located teams for complex issues’ means that if complex problems
occur regularly, co-locating ream members may be a means of improving ef-
ficiency.

To ‘consider OuUtSOUrcing of business processes means that in some cases, the
best decision is to outsource one or more processes if this means that these are
solved better and/or are less costly. For example, many small companies find it
cheaper and/or are getting better quality by outsourcing I'T service operations.
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Process Redesign Principles

There are two basic approaches to redesign business processes (Boddy et al.,
2008, p. 135, based on Harmon, 2007):

* Systematic redesign: improve current processes

* Clean sheet: fundamentally rethink the relevant processes from scratch.

The advantage of a ‘systematic redesign’ approach compared to a ‘clean sheet’

approach is that costs and risks generally are smaller, while improvements may

occur faster. Furthermore, often a systemaric redesign project will typically get
more support from the employees who are actively involved in the processes.

The major drawback of a 'systematic redesign’ approach compared to a ‘clean

sheet” approach is that taking your starting point in the current situation may

limit radical rethinking of processes.
For operationalization of the systematic approach, processes Boddy er al.

(2008, p. 136, based on Harmon, 2007) suggest four questions:

I. Is it possible to eliminate process steps? Some processes contain unnecessary
steps which consequently cause unnecessary waiting time.

2. Is it possible to simplify process steps? In many cases, processes are made
complex because of unnecessary forms and too many procedures. Also the
use of new technology can provide such improvements.

3. Is it possible to integrate process steps? In some cases, tasks thar are carried
out separately and executed by ditferent people can be merged in order to
make them easier to manage and ensure a clearer placement of responsibili-
ries,

4, Is it p:::-ssihlf: to automate process steps? In many companies, tasks are car-
ried out that are so simple and repetitive that it would be an advantage to
automate them.

With the four questions above and the process redesign guidelines from the
previous section in mind, a structured approach for engaging in the work of
designing new processes could be (Boddy et al., 2008, p. 138):

1. First focus on the most critical process

2, Eliminate unnecessary process steps

3. Transform processes (sequence of tasks) into events (something happening at
a specific point in time)

Minimize travel distance

bl

Make processes and events parallel
6. Reduce the waiting time before a process can begin and eliminare waiting
time before events.
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Process Diagrams of the Future Processes

In order to ensure a common understanding of the new business process design

to be implemented, the creation of diagrammatic models is an important means.

Such diagrams serve as written documentation of the process design by describ-

ing relevant activities, customer interactions, business rules and process outputs.

The process diagramming sequence can be carried out in two steps:

l. As-is diagram: If needed, formalize the ‘as-is’ diagrams made in the analysis
phase.

2. To-be diagram: Modify as-is diagrams to describe the furure processes.

These two steps are exemplified in the example in Figure 8.4 and Figure 8.5
where the Rummler-Brache notation is used (described in chapter 3). In the
as-1s diagram in Figure 8.4, focus is on an order process in relation to reduction
of used human resources. Thus, the use of man-hours in relevant processes is
stated.

an Order
E Make ordear docurnent
O received
Register Create and
) Send order
i Custormer . print arder ol document
A order document (10 min)
{30 min} {30 min}
|
o= Y
C
=&
= k= Order
HE = document
= =1 received
=

Figure 8.4; Example of an As-Is Diagram

With a basis in the as-is diagram, the planned changes can be described, hereby
creating a to-be diagram. In Figure 8.5, this is exemplified. In the example, an
e-shop solution has replaced the tasks of the sales persons of registering customer
orders, creating order documents and sending the order. Instead, the sales per-
son only has to check and confirm each order. As seen, this has reduced the use
of man-hours in the sales department from 70 to 15 minutes per order.
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a._ll
E Order
2 Make order document
= recejved
o Register Create and send final
+ customer (—m= send order order
" order document document
Check and
P accept
75 arder
(15 ming
- L J
=
= E" Order
5 E document
%E recaived
=

Figure 8.5: Example of a To-Be Diagram

Altan.dk is a Danish contracting company that produces balcony solutions for existing buildings.
Altan.dk experienced internal and external communication problems and had problems in ensuring
that their business processes were carried out according to the defined proceduras. Thus, Altan.dk
decided to implement a system for the management of digital content and the project work flow,
in the form of an ECM system {described in chapter 7). One of the core elements of the ECM sys-
tern is a display of the steps and milestones of balcony projects. The stage of the process at which
the project is, is highlighted. When the milestone check box is checked, the next process stage is
highlighted. For each stage of the process, specific fields for typing in information are available and
relevant documents accessible. The previous problems and the main effects that Altan.dk believes
that the ECM system has produced are listed below

Problem

Effects of using the ECM system

Much time was used on manag-
ng documents,

The percentage of documents in a project found in electronic
form has been increased from around 25% to almast 100% . The
time used for finding documents has been significantly reduced.

Difficult to know at what stage
a specific project was.

The process progress indicator of the ECM system now shows the
status of all projects.

Misunderstandings occurred
when employees exchanged
information intarally and with
suppliers.

Before information was spread across physical documents and in
the heads of employees. Now, there are fewer misunderstand-
ings by far, since almost all information can be retrieved from the
ECM system.

It was difficult to overview proj-
ect documentation.

The ECM system provides an overview of all documents associ-
ated with a project.
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The assembly personnel needed
more uniform instructions.

Templates for the creation of assembly instructions are placed in
the ECM system and are now used in all cases

Information disappeared.

All information is placed in the ECM systerm or ECM systam-con-
trolled documents. Now documents no longer disappear during
a project.

It was difficult to find and share
information.

All project information is placed in the ECM system or in docu-
ments controlled by the ECM system.

Incomplete order specifications
occurred frequently,

The ECM system provides templates for most specifications. This
has resulted in more complete specifications,

Errors in specifications occurred
frequently.

The ECM system provides templates for almost all specifications,
which has implied that the number of errors in specifications has
been reduced.

The naming in specifications
was Inconsistent.

The ECM system provides templates and centralizes metadata,
which has implied much greater naming consistency.

There was little uniformity of
procedures carried out across
different projects

The project process is controlled by the ECM system and there-
tore, it has become much more uniform.

Table 8.6: The Implamentation of an IT System to Manage Processes at Altan.dk
Source: Haug and Frederiksen (2009)

Discussion Questions

R

perspective?

Whart are the techniques for evaluation of existing processes?

What is the brown paper method?

What are process change capabilities?

What can gap analysis be used for?

Which acrivivies are generally carried out during the design phase?
Whart is a business case in the context of a process optimization project?
How can success of a process optimization project be defined from an overall

8. Whar are the guidelines for process redesign?
9. What are the process redesign principles?
10. Whart are as-is and to-be diagrams?
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CHAPTER 9

Project Management

Introduction

Take one step at a time up the slippery mountainside, and make
absolutely sure thar each hoof is on solid ground betore you take
the next step. (Mike Cohn, founder of Mountain Goart Software)

To this point, we have been through the first two phases of the four-phase model
(the analysis and design phases). This chapter is the opening of the third phase,
the implementation phase, and is about project management. Basically, the key
learning points from this chaprer is relevant for all phases in the overall im-
plementation model presented in this chapter. The chapter is included since,
rypically, business process oprimizations are carried our in projects. Thus, it is
relevant to include project management elements in the book. However, project
management is a broad management practice area and also a distinct research
area. Thus, there is far more project management problem areas than presented
in this chapter. The purpose of this chapter is to highlight the relevance of
project management in business optimization projects. Referring to chaprer 6,
project management was also mentioned as one of the critical factors of success
for IT implementations. This chaprer is dedicated to focusing on eight important
project management-related topic areas. The first of these concerns the concept
of a project. After follows a section thar is dedicared to a brief introduction to
project management standards. Then follows a section that presents the square
of project constraints — the tradeoffs among major project parameters. Subse-
quently, a project model with clearly defined phases and operational templates
for documentation is presented. Then follows a section thar presents the project
organization with the different roles and responsibilities. This is followed by
a section thar introduces a stakeholder analysis as an important element in all
business optimizarion projects. The second-last section includes a brief descrip-
tion of nine team roles in effective project teams. Finally, the chapter is closed
by a secrion focusing on the concept of risk analysis in projects.
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The Characteristics of a Project

The term “project’ is used in many connections. Usually, it is associated with a
plan, a collection of tasks or the achievement of a given result. A project involves
a life cyele with a conclusion. Turner and Miiller (2003) define a project as:

An endeavor in which human, marerial and financial resources are
organized in a novel way, to undertake a unique scope of work, of
given specification, within constraints of cost and time, so as t
achieve beneficial change defined by quanritative and qualitative
objectives.

The above definition states that a project is temporary. This means that a project
has a clear starting point and end destination. Thus, projects can include all
types of tasks in which the achievement of a given goal marks the conclusion
of the activity. Contrasts to projects are permanent and regular activities such
as production, book keeping and canteen management. Key characteristics of a
project can be summarized as:

* A project seeks to fulfill defined goals.

* A project has to deliver results at a defined quality level.

* A project runs within a specified time frame.

* A project takes place within a specified amount of financial resources.

» A project involves risks.

* A project is performed by a temporary project organization.

Turner and Miiller (2003) discuss five ways to interpret the temporariness of
projects and project organizations:

* The project as a production function,

* The project as a temporary organization.

* The project as an agency for change.

* The project as an agency for resource utilization.

* The project as an agency for uncertainty management.

These interpretations each signal different, but important characteristics of a
project. The production function element draws attention to something that
has a beginning and an end and goals to be achieved. The temporariness means
that it's something that works alongside the formal organizational hierarchy.
The change element stresses that projects will lead to new ways of working.
Basically, projects are well suited for managing changes compared to formal
organizations. The resource utilization part denotes the importance of the nec-
essary resources being assigned to the project. The project cannot deliver better
results than the staff that works in it. Thus, the simple logic is that the better
resource allocation the better results. Finally, uncertainty management concerns
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the scope and structure of the project. Projects often imply that new products,
services, processes and organizations have to be developed. When such condi-
tions are present, different forms of risks also need to be managed.

Project Management Standards

Standards for project management have contributed to the professionalization
of project management by encouraging common benchmarks for competence
berween pracritioners (Crawford et al., 2002). The term ‘standard” has its origin
in Middle English and in Old French and has found its way into conventional
language use (Ahlemann et al,, 2009). There is a great number of different
project management standards around the globe, Despite the many differences
at the detailed level, project management standards seem to cover, according to

Ahlemann et al. (2009), some shared elements:

* Terminology: One of the most basic tasks of project management standards
is to harmonize project management terminology that allows practitioners to
communicate withour fricrion.

*  Functions: Project management standards typically contain a functional de-
composition of project management. This may be in the form of so-called
knowledge areas or simply by presenting an outline that structures the field
of project management in terms of its main tasks, such as resource manage-
ment or cost management.

¢ Process descriptions: A functional decomposition of project tasks does not
usually conrain informarion about the meaningful sequence in which proj-
ect management tasks should be carried out. Such a sequence is provided by
process descriptions that frequently also define which inputs are necessary for
certain process steps and what their outputs are.

*  Organizational models: A growing number of standards contain organiza-
tional models for executing projects, e.g. organizational units like project
offices being introduced and project commirttees being defined.

Organizations that have made significant contributions to project management
standards are, for example, The Project Management Institute (PMI) (that pub-
lishes its body of knowledge in the name of PMBOK”), the American National
Standardization Insticute (ANSI) and the Association of Project Management
(APM).
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The Square of Project Constraints

In every project, there will be competing project priorities that may also shift
during a project life cycle. These priorities concern project goals, quality,
economy and time, as shown in Figure 9.1. In this chapter, these competing
project priorities are called “the square of project constraints”.

Quiality

Gnals Tirme

Economy

Figure 9.1: The Square of Project Constraints

The goals include the expectations of the project in the form of requirements or
wishes for the project’s result goals and eftect goals. At the end of the project, the
question should be asked: Whar have we achieved?

The quality element includes the quality of the solution or the product that
the project has as a result goal. We must be able to answer the question: How
good should the results be?

The time element describes the time frame within which the project must
be implemented. In other words, how much time does the project organization
have to create the results?

The economy part covers the financial budger for the project. In other words,
what are the financial frames for the project to deliver the agreed goals?

Very often, there are tradeoffs between the four competitive constraines. If
a steering group demands a better quality, this often requires more resources
(economy). If a steering group demands that the project is completed faster, it
may influence the quality. And if the steering group modifies the project goals,
it will also influence the other three paramerters. Thus, in an actual project it is
important to be conscious abourt this square of project constraints in order to
avoid that one falls into a trap where the project is impossible to complete due
to insufficient conditions.
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A Five-Phase Project Model

In the literature and in practice, there is a great number of different project
models. A project model consists of the different phases through which a project
Hows in its life cycle. In this textbook, we introduce a simple project model
consisting of five phases. I'T vendors have also developed their own project mod-
els in order to ger a common language in the organization. In spite of different
names and also the number of phases, the logic is the same in all models. This
logic is a life cycle approach. The project model presented here has the following
five phases:

1. Idea phase

2. Preparation phase

3. Realization phase

4. Implementation phase

5. Evaluation phase.

After each of the first four phases, there is a point where the people with the
overall responsibility for the companies’ projects make decisions on whether the
project is mature to move to the next phase or not. The project model is shown
in Figure 9.2,

ldea Freparation Realization Implernentation| Evaluation
Phase Phase Phase Phase Fhase

sMead s Gpals *Plan *Flan » 3oal Achievement
o pst s Resources *Budgeat * Budet s|earning
sBenefit s Economy *Organization s Drganization sSatisfaction

Decision Point Decision Point Decision Paoint Decision Point
God Mo Go G d Mo Go God No Go God No Go

Templates:

Idea Description Business Case Change Log Change Log Change l-:.P
Progress Report Progress Report Project Evaluation

Figure 9.2: Project Model

As shown in Figure 9.2, template documents are related to each of the five phas-
es. [hese templates are: 1) Idea description, 2) Business case, 3) Change log, 4)
Progress report and 5) Project evaluation. The five phases and the templates will
be briefly commented in the following,
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Idea Phase

The practice in several companies that do not operate with a common project
model is that many projects can be initiated withour any coordination of goals,
resources and economy. Such projects can be initiated on a too slender founda-
tion. The purpose of the idea phase is to handle such a practice in order to avoid
waste of resources. The objective of this phase is to ensure that the project has a
sound basis before resources are spent developing a business case. Another objec-
tive is to agree on the required resources for the first phase of the project. The
template linked to this phase is the Idea Description template. In this templarte,
the person thar gets the idea or another assigned resource describes the basic
idea of the project. Why should the company spend resources on such a project?
What can be obtained in the project? How much will it roughly cost? When
such a document is filled out it is possible to evaluate how well it fits the com-
pany's ongoing project porttolio. Below, we have included the sample content of
an Idea Description.

The Idea Description
1. Background for the project
* Why?

* Existing solution/performance of this solution
*  Which new opportunities exist?
2. Objecrives
* Turpose
* Inirial project goals
 Criteria for success.
3. Owerall project plan
*  Start date
* End date
*  Overall milestones.
4. Cost/benefit analysis
*  Costs and investments
Hardware
Software
Implementation
Consultants

o o o o O

Internal hours.
*  Benefit
o Financial/quantitative benefits
o Non-financial/qualitative benefits
o Pay-back time.
5. Stakeholders

*  Organizations

169
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* Running projects
* People
*  Systems,

Preparation Phase

The second phase is called the preparation phase. This phase concerns the proc-
ess of formally authorizing the project. The idea description is now investigated
in depth. Several pre-analyses can be conducted in order to get closer to whether
there is true potential in the project or not. Such pre-analyses also deliver valu-
able knowledge to be used when goals are to be defined for the project. Several
activities are carried out in order to deliver the final business case that is the
output of the phase.

It should be agreed whether there is suthcient justification tw proceed with
the project or not. If the project is to proceed, a stable management basis needs
to be established. In this phase, the person responsible must also ensure chat
there is an accepred foundation for the project prior to commencement of the
work and that there is a commitment of resources. Furthermore, the project
organization must be defined. In other words, the business case serves as a con-
tractual basis for the parties involved. It contains detailed descriptions of the
projects in terms of goals, benefits, costs, resources and milestones. Below, fol-
lows an example of a business case.

The Business Case
l. Background and objectives
* Why?
*  Existing solution/performance of this solution
*  Which new opportunities exist?
* Purpose
* Project goals
* Ciriteria for success.
2. Project plan
3. Project Organization
*  Project participants and their degree of allocation; their roles and respon-
sibilities
»  Members of the steering group
* Reference group.
4. Stakeholder analysis
*  Who, why and how should they be handled?
5. Risks
* Types, probabilities, mitigation strategies.
6. Project economy
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* Dertailed budger
* Analyses of pay back times/return on investment

* Hard and soft benefits.

Realization Phase

In this third phase, the actual project work is taking place. The project is staffed
with internal resources and perhaps external resources also participate in the
project. The overall project objectives are broken down into concrete activities
that need to be carried out in order to meet pre-planned milestones. Thus, in
this phase, the project group must make project deliverables at the right time,
at the right price and of the right quality. The project manager must ensure
that the project stays within the scope and objectives stated in the idea and
preparation stages. Further activities are concerned with evaluating the overall
project performance, development of individual and group competences to en-
hance project performance and making needed informarion available to project
stakeholders in a rimely manner. In this phase, two templates are used: 1) a
change log, and 2) a progress report. A change log is a ‘living’ document in
which changes to the approved business case is logged. The assumptions behind
the first approved business case can be changed as the project moves on. In the
change log, changes in, for example, objectives, resources and economy can be
registered. The progress report is an evaluation report which is used during the
phase to communicate to, for example, the steering group how well the project
performs on decided performance parameters. Such a report must be developed
within a fixed time interval (e.g. each week). Below, we have included examples
of how these two documents can be structured.

The Change Log
This document has the same strucrure as the business case. We refer to this
document.

The Progress Report
1. Progress on project parameters
* The project reaches its milestones as planned. @ © @
* Necessary resources are allocated. @ © @&
* Project deliveries has the right qualicy. @ & &
* There are no notable risks. ©@ © &
* The project follows the planned budger. 2 @
2. General verbal description of the project status
* Events/action since last reporting.
* Topics that in this reporting require special awareness/management fo-
cus.
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3. Milestones
*  Which milestones have been reached?
* Which milestones have not been reached? Why have they not been
reached and what is planned to make up for lost time?
4. Project economy
*  How much did the project cost to date compared to the budger?
*» If more costs are spent than budgeted, whart are the plans to correct it?

Implementation Phase

The implementation phase concerns turning the project content into reality.
The project shifts from being developed to being in operation. Such a phase
could, for example, be the actual implementation of a new ERP system. A cut-
over date from the old t the new system is planned and when the new system
is implemented, a lot of elements need to be monitored and contingency plans
need to be prepared. During the implementation, additional training might be
necessary in order for the users of the new system to fully understand the new
way of working. Furthermore, during the implementation phase, mistakes in
the program might be found that have passed the test phase of the new software.
In such situations, contingency plans are needed. It is not uncommon that the
company performance during the implementation phase will decrease (Markus
et al., 2000). However, a well-managed project should avoid that the perform-
ance falls below acceprance level for too long. Basically, a project may not enter
into the implementation phase if one of the following three criteria cannot be
realized: 1) There is a new system with the right applications of the right quality,
2) Master data to run the new system are cleaned and ready to use, and 3) The
users of the new system are trained in the new system and are able to handle the
new system. In the implementation phase, the same two templates are used as in
the realization phase. We thus refer to the previous subsection for a discussion
of these templates.

Evaluation Phase

The final phase in the project model illustrated in Figure 9.2 is an evaluation
phase. When this phase is active, the project is implemented and has moved to
operation. In the business case, it is suggested thar it is defined when the evalu-
ation of the business targets are to be evaluated. Often, the system has to be in
operation for some time before it makes sense to evaluate the business goals.
When the time is appropriate, the objective of the evaluation is to evaluate both
the project process and project product. Does the new system perform according
to the specification? The evaluation can also take place in order to learn what
can be improved in future projects (e.g. project management, information and
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communication abourt the project and bonus programs for project participants).
In this phase, it is suggested to use two remplates: 1) the change log and 2) the
project evaluation. The change log has to be used in this final evaluation phase
in order to check if there have been documented changes to the business case
during the project life cycle. If so, these need to be included in the overall evalu-
ation of the project. Since this template has previously been described, we only
describe the project evaluation template in the following.

The Project Evaluation
I. Background and objectives
*  Why was the project carried out?
* Is the purpose of the project fulfilled?
*  Are the project goals accomplished?
» Are the criteria for success met?
2. Project economy
*  How much did the project cost compared to the budger?
* Analyses of pay-back times/return on investment
*  What are the hard benefits?
*  Whart are the soft benefits?
3. Learning
*  What was good practice during the project (and thus should be repeated
in future projects)?
* Whar was bad practice during the project (and thus should be avoided in
future projects)?

Project Organization

Projects are carried out by temporary organizations consisting ot people who
have different roles and responsibilities. An example of a project organization
chart is illustrated in Figure 9.3.
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* A person or a group of people
authorized to decide that a project
Sponsor should be implemented
= Typical top management
« A group of people whose task are to
_ make decisions before, during and after
Steering Group the project is accomplished
* Typical line managers

* & group that consists of

the most important
stakeholders

* The parson wha _
manages the Froject Manager Reference Group

project

« A group that performs the

_ concrete tasks (activities)

Project Group « They are dedicated to the

project
* The people who will be
Target Group impacted by the results of
the project

Figure 9.3: A Project Organization Chart

The Project Manager. The project manager is the person responsible for the proj-
ect and also for the achievement of the project goals. The project manager has
several roles. According to Briner et al. (1990, p. 4), the project manager has to
look in different directions concurrently. They provide six directions to which
a project manager should pay attention. Firstly, the project manager has to look
upwards — to the sponsor of the project. It is important to know the sponsor’s
interest and motives for the project and also his or her reactions to proposals
for solutions during the project. Secondly, the project manager also needs o
look ourwards towards the clients of the project and other stakeholders. These
upward and ourward looks especially concern managing stakeholder relations.
The third and fourth direction is to look both backwards and forwards. The
project manager needs control systems that can say whether the targets are be-
ing reached (looking backward) or not. However, the past performance needs
to be compared to the plans (looking forward). These two directions basically
concern managing the project life cycle. The ffth direction of which a project
manager must be aware is to look downwards towards the project group. It is
the responsibility of the project manager that the project participants perform
both individually and collectively. Furthermore, the project manager must se-
cure job satisfaction among the project participants, The last direction is to look
inwards. The project manager has to remember to evaluate him or herselt and
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remember to ask for assistance if help is required. The last two directions — look-
ing downwards and inwards — concern the management of performance. For a
comprehensive literature overview of the project management leadership style as
a factor of success, we refer to Turner and Miiller (2005).

The Steering Group. The steering group is responsible for making the deci-
sions that the project manager cannot make. Such decisions could be adjust-
ments to the project goals, allocating more resources or making a high eco-
nomical investment in equipment. The steering group has other durties, such
as helping the project manager to solve conflicts in relation to specific persons
or a department in the company. The project manager is a born member of the
steering group. Normally, the project manager has no right to vote in this group.
It is important that the members of the steering group have experience with the
content of the project.

The Sponsor. The sponsor of a project is responsible for directing the project
to ensure that the benefits are achieved. The sponsor is the owner of the business
case and primary risk taker. Thus, the sponsor is the one who pays for the proj-
ect’s implementation in terms of financial and human resources. It is important
that the sponsor is available for the project manager in situations of difficult
decisions (e.g. to find solutions to conflicts in relation to the operating organiza-
tion and other stakeholders). Normally, the project sponsor is the chairman of
the steering committee,

The Reference Group. Some projects have a complexity that makes it an over-
whelming task for the project manager to monitor the details of the professional
or technical solution alone. In such cases, a reference group composed of advis-
ers can be applied. The reference group’s members will participate in the project
as required and are typically included on an ad hoc basis. The reference group is
only responsible for their own advice and not for the result of the project.

The Project Group. The project group performs the actual work in the proj-
ect. It is crirical for the success of the project that the participants in the project
group understand which tasks to perform and that they are capable of solving
them. The project group is responsible for performing the agreed rasks. They
have to report on status, progress, changes and problems to the project manager.

The Target Group. The target group consists of the people who will be im-
pacted by the project and 1s thus a major stakeholder. It is very importane that
the target group is involved in the process. Such an involvement can, for exam-
ple, consist of participation in information meetings where it is possible to raise
questions abour the new functionality, new business processes and advantages
and disadvantages of the chosen design.

175
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Stakeholder Analysis

One of the pioneers of the development of stakeholder theory is Freeman (1984).
The stakeholder approach moves a step further from judging a company solely
on economy (profit). Based on a literature review, Jones and Wicks (1999) de-
scribe the basic premises of the stakeholder theory as: 1) The company has rela-
tionships with constituent (stakeholder) groups, 2) The processes and outcomes
associated with these relationships are of interest, 3) The interests of all legiti-
mate stakeholders have value, and 4) The focus of the stakeholder theory is on
managerial decision-making,

In IT projects, it is important to continuously develop stakeholder analyses.
The purpose of a stakeholder analysis is to identify and analyze the different
people or groups, the stakeholders, who are or will be affected by the results of
the project. In many cases, the success of the project will depend on how well
the cooperation berween the stakeholder and the project team is. There are dif-
ferent ways to conduct a stakeholder analysis. A simple way is to develop a table
with, for example, the following columns: 1) Name, 2) Reason for being a stake-
holder, 3) Requirements, 4) Positive/negative towards the project, and 5) Need
for communication. In addition to this, a simple 2*2 matrix can be developed,
as shown in Figure 9.4,
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Figure 9.4: Examples of Stakeholder Analysis Matrixes

Orther dimensions, than the ones in the diagrams in Figure 9.4., could be ap-
plied, such as positive/negative towards the project or whether the stakeholder
is audible or silent.

[t is important to identify all stakeholders for the purpose of identifying their
criteria for success and rurning these into quality goals. A stakeholder analysis
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can be performed by the entire project group or by several selected members. If
the project is problematic with many ditferent political factions (which may be
the case with an ERP implementation) one could also decide t keep such an
analysis confidential.

Team Roles

In 1981, the English doctor in psychology, Meredith Belbin, introduced nine
basic roles that need to be present in every eftective team (Belbin, 1981). An ef-
fective team is necessary in business optimization projects. The nine team roles

ares:
* Shaper
* Planter

* (Coordinator

* Monitor Evaluator

* Resource Investigator
» Implementer

¢ Team Worker

* Completer

* Specialist

Most people cover two or three of the above-mentioned nine team roles. In this
way, an effective team may consist of three to six persons if the right compe-
tences are present. It is important that all roles are filled out because all projects
demand the generic tasks in which each of the team roles excels. Below, each of
the nine team roles are briefly examined.

Shaper

The shaper is tull of energy and has a high need to reach results. The shaper is
often an aggressive type, easy to provoke, extrovert and has a huge drive to make
a difference. The shaper likes to challenge other people and is ready to gamble in
order to win. The shaper is a good direction setter and is good at pushing other
team members to start their work. He or she 1s normally a good manager due to
his or her action orientation skills. The shaper is doing fine under pressure and
Is very important when it comes to kick-starting change processes. He or she has
no problems making unpopular decisions — sometimes he or she tries to start
discussions. This team role can be perceived as being impatient and opinion-
ated. Often the shaper lacks empathy.
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Planter

The planter role is the initiator. He or she is often a creative type. The planter
plants seeds and ideas from which business developments take place. Normally,
the planter prefers o work independently with a certain distance to the other
project participants. He or she can work in special modes and uses his or her fan-
tasy in the work. The planter can be an introvert which is easy to hear when he
or she receives criticism and/or praise. When new proposals have to be created
the planter is a good performer. The same is true when complicated problems
have to be solved. However, the ideas are often radical in nature and nor all of
them can be implemented. The planter is an original and independent person
who has his or her challenges to communicate with the other project partici-
pants.

Coordinator

The coordinator is comfortable if he or she has responsibility for a team of peo-
ple with different skills. He or she is motivated by working together with col-
leagues at the same competency level. Problems are typically solved quietly. The
coordinator has flair for motivating other project participants to work towards
common goals by delegating tasks. Through personal dialogue, he or she is fast
to spot talents and utilize them in order to reach the goals of the project. The
coordinator can have a propensity to manipulate and o be an empire builder.
He or she is not necessarily the most knowledgeable in the project, burt is gener-
ally broadly oriented rowards the surroundings. The coordinator is normally
fenced with respect.

Monitor Evaluator

The monitor evaluator team role is the serious type. He or she is of often late in
decision-making and prefers considering before acting. Normally, he or she has
a critical faculty. The monitor evaluaror is capable of delivering glaring lights
on tasks and solution proposals thar are holistically considered. This team role
is often right in discussions. He or she prefers to solve problems and judge ideas
and proposals where pros and cons are weighted. The monitor evaluator is do-
ing well in positions at a high level. Sometimes, some positions are dependent
on success or failure in few decisions which is an ideal situation for this team
role. The monitor evaluator is often perceived as being critical, skeprical and

bad-tempered.
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The resource investigator is often an enthusiastic type, quick to react and has an
extrovert personality. He or she has good communication skills both internally
in the organization and externally with other business partners. Furthermore,
this team role possesses good negotiation skills and is capable of seeing and
exploiting new opportunities and developing new contacts. The resource inves-
tigator is a good listener and is good at including the ideas of others in solution
proposals. He or she is often relaxed and curious to see new opportunities. This
team role has a tendency to speak much. Great enthusiasm is demonstrated,
however, it can fade out if he or she does not obrain continuous feedback from
the other project participants.

Implementer

The implementer is practically minded with common sense, selt-control and
selt-discipline. He or she is motivated by systematic, hard work and in problem-
solving is more driven to solve company objectives than personal objecrives.
The implementer is important in projects because he or she is reliable and ef-
fective. He or she has good prioritization skills to judge what is most essential
to be solved first. The implementer conducts the work thart is needed whether
it is exciting or not. He or she can be criticized for the lack of intuition and can
appear as being inflexible. Often this team role reacts slowly to new possibilities.

Team Worker

The team worker is the role among the nine roles that provides the most sup-
port. He or she is often mild, sociable and worries about other team members.
The team worker 1s often Hexible and theretore easily adapts wo different work-
ing situations and persons. The team worker is a fast and sharp observer and the
primary role is to secure that all team members perform most effectively. He or
she is social, has diplomaric traits, is good ar listening and is generally a popular
member of a team. The team worker makes sure that updates flow across the
members of the project organization. He or she does not like disagreements, but
is instead focused on getting progress in tasks, When the team worker is present,
the work ethic is high and the project team often finds that collaboration works
better. The team worker acts reasonably, but can be indecisive it cricical situa-
tions in the projecr arise.

Completer
The completer has a special competency in carrying out tasks with an eye for
detail. This team role can start up tasks thar are not completed. He or she is
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driven by an internal need to finalize tasks. Often, the completer has an intro-
vert personality. The completer plays an important role in projects thar require
much concentration and precision. He or she actualizes how important cerrain
activities are in the project and is very committed to keeping the timetable. The
completer is a champion in details and in being persistent to closing activities.
The completer is often intolerant to people who act without thoughtfulness.
Often he or she is left with the entire task. However, the completer does not
worry unnecessarily.

Specialist

The specialist is a person who is absorbed in tasks. He or she is proud of his or
her own technical skills and special knowledge. Maintaining the protessional
level is important for the specialist who has expertise in narrow areas. He or she
plays an important role in projects due to his or her special reservoir of compe-
tences. Several project members seck advice trom the specialist. He or she exudes
professional pride. He or she can cut him or herself off and rarely displays an
interest in the working areas of other team members.

Risk Analysis

Before starting a project, the project manager must have a clear view of the na-
ture of the risk and the potential for disaster (Briner et al., 1990, p. 52). One way
of obraining such an overview is through the completion of a risk analysis. A risk
analysis aims to identify and analyze risk factors, i.e. issues thar are especially
risky and important for the achievement of the project’s objectives, goals and
criteria for success, The risk analysis can help to reduce or eliminate barriers for
achieving the project’s goals and milestones. There are several types of risks of
which different mitigation strategies can be considered, as shown in Table 9.1.

Risk Possible Mitigation Strategies

Matural risks (e.q. building on different terrain in Statistical probability analysis based on previ-
other climates) ous data; drawing on personal experience —
your awn or that of others

Product liability risks {faulty design in components  Thorough planned testing; product recall pro-
causing damage} cedures; insurance; total quality management

Technical risks {new engineering; new production  Build in extra budget; prototype; milestone
processes which do not perform or have to be TEVIEWS
reworked)
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Business risks (financial loss; dented reputation in - Good project leadership; recognize your limita-

market; dissatisfied clients) tions and use experts to help assess and plan
ifor example those with financial or marketing
skills}; do not ignore early warning signs of
problems

Personnel risks {loss of key experts; labor disputes)  Build in contractual obligations; make it attrac
tive 10 stay, probability analysis on past activity,
no strike agreements; build in extra budget

Psycholaogical risks (effect on future career; fesl- Have a good coach, counselor or mentor; do
ing stretched beyond past experience and current  not bottle it up.
competence; fear of failure)

Table 9.1: Different Types of Risk
Source: Briner et al. {1990, p. 53)

Risk analysis is typically performed before the start of a new project and during
the project when there is a need to clarify the consequences and obstacles of the
implementation of planned changes in general. Risk analysis is performed with
close connection to the project’s objectives and goals. Furthermore, the project’s
potential solution plans must also be considered in such analyses.

Risk analyses can be conducted through a brain-storming exercise in the
project group. The identified risks can be categorized in different types of risks,
as in the examples of Table 9.1. Each identified risk should then be evaluated in
relation to the consequence of the risk if it becomes a reality and the probability
for occurrence (see Figure 9.5).

High Probability

e

Small Consequences + » High Conseguences

L

Low Probability

Figure 9.5: Example of a Risk Analysis Matrix

When the identified risks are positioned in a matrix like 9.5, strategies to han-
dle the risks if they occur can be made. An example of a risk could be that the
projects will be delayed due to the steering group’s lack of decisions. A strategy
tor this could be to send reminder mails to the steering group that the decisions
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need to be taken and thar the consequence of lacking decisions will be a delay.

In Figure 9.5, especially the risks located in the upper right corner should have

high attention (high consequences and high probability).

Discussion Questions

1.
2.

=~

e T o

Whart is a project?
Explain the benefits that a company can obrain by working with a common
project model.

. What is the logic of operaring with project stages and decision gates?

Explain the five stages and templates in the project model presented in this
textbook?

What is a stakeholder analysis and should this be carried our?

W hart is a project organization?

Why are team roles important in projects?

Explain the nine team roles of Belbin?

. What is a stakeholder analysis?

lﬂ What is a risk analysis and could such an analysis be carried out?
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CHAPTER 10

Change Management

Introduction

When the winds of change blow, some people will build shelters,
others will build windmills. (Chinese proverb)

In this book about business process optimization, we have argued that opri-
mization initiatives are often carried out in projects. In this chapter, we now
turn to another important aspect of business process optimization; the change
management tasks that such initiatives inevitably will also bring about. Thus, a
concurrent focus on project management and change management is believed to
be an important factor of success in order to make business process optimization
initiatives a reality. Project management and change management can be viewed
as Yin and Yang. Ar first sight, change management can be viewed as having
much in common with project management. Both disciplines are concerned
with concrete projects, including tools and methods to be used in different phas-
es of the project. Hence, a number of concepts are used in both disciplines, such
as project manager, stakeholders, project group, and goal formulation. However,
the project management discipline can, due to its roothold in engineering sci-
ence, be characterized as being tangible and based on a system perspective when
approaching problem areas. Change management as a discipline has another
basis. The discipline originates from psychology and sociology and is primarily
focused on soft issues in projects, such as collaboration, individual roles and
group roles. The change management discipline concerns changed behavioral
patterns among the impacted persons of a project and on the way in which the
organization will work when the project is implemented. Change management
Is an important topic to be aware of and to have knowledge abour since stud-
ies have documented thar abour 70% of change initiarives fail (Grifhch, 2002;
Kotter, 2008, p. 13).

The purpose of this chapter is to introduce the important topic area of
change management, This area 1s comprehensive, For detailed discussions on
the included topic areas and other things, we refer to turther licerature on the
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area. The chaprer is structured into six sections. In the next section, we provide
a comparison of management and leadership. Then follows a section thar con-
trasts a planning vs. emergent change perspective. In the subsequent section, a
change model is presented. Then follows a section that briefly introduces dif-
ferent change processes. This is followed by a short section with examples of
difterent change strategies. The final section discusses the importance of com-
munication in change management,

Management vs. Leadership

What is the difference between management and leadership? It is a question
that has been asked more than once and also answered in different ways. The
biggest ditference between managers and leaders is the way that they motivate
the people who work for them or follow them, and this sets the tone for most
other aspects of whart they do. Comparison differences are shown in Table 10.1.

Management Leadership
Systems Warks within the systems Works on the systems
Rules Forcas organizational rules (makes) Changes organizational rules (breaks)

Approach  Controls staff by pushing them in the Motivates staff by satisfying basic needs
right direction

Methods  Defines instructions Coaches, self-managemeant, empowsarment
Focus Managing work Leading people

Ambition  Plans detail Sets directions

Seeks Objectives Yision

Wants Results Achievements

Concerns  Being right What is right

Appeals to  Head Heart

Table 10.1: Management vs. Leadership

Basically, management concerns what we do, how we do it, when we do it and
how much we do it. Management is driven by objectives. In contrast, leadership
concerns where we are going and why we are going there. Leadership is driven
by striving towards a vision. In practice, many people, by the way, master both
elements. They have management jobs, bur soon realize that one cannor buy
hearts, especially to follow them down a difficult path, and so they act as leaders
too. In change management programs, there are both management and leader-
ship tasks.
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Planning and Emergent Change Perspectives

Burnes (1996) has provided an overview of two major streams of literature wich-
in change management. These streams are denoted as a planning perspective on
change management and an emergent perspective on change management. This
separation 1s rooted in strategic management {Mintzberg and Waters, 1985). In
the following two subsections, we will introduce these two ditferent perspectives
on change management.

A Planning Change Perspective

Change management as a concept can be traced back to the pioneering work

of Kurt Lewin that founded a perspective which today is called a planning per-

spective on change management. Kurt Lewin is well-known for theories such
as the Field Theory (Lewin, 1947a), the Group Dynamics (Lewin, 1947b), the

Action Research (Lewin, 1946) and the three-step model to change manage-

ment (Lewin, 1947a). All his contributions are based on the planning perspec-

tive. In spite of the fact thar the Field Theory, the Group Dynamics, the Action

Research and the three-step model for change management are often treated

as separate themes, Kurt Lewin perceived them as an entity where one element

supported and strengthened the other elements. All elements were important in
order to understand and accomplish planned changes, whether they were at an

individual, group, organizational or society level (Burnes, 2004).

Lewin (1947a) has characterized a successtul change project as consisting of
three steps:

I. Unfreezing the present level. Stability in the present situation should be es-
tablished before an old behavior can be discarded and a new behavior can
successtully begin.

2. Moving to the new level. One has to look ar all forces thar exist at the work-
place in order to identify and evaluare the possibilities for change through
trial and error processes.

3. Refreezing the new level. It is attempred o stabilize the employees at equilib-
rium in order to secure that the new behavior is resistant to recurrence.

In spite of the fact that Lewin’s theories about change are more than fifty
vears old, still much modern change management theory and practice is based
on Lewin's three-step model for change (Elrod II and Tippett, 2002). Thus,
Lewin’s contributions are still valid for today’s work with change management.

While much of Lewin’s theoretical work, especially the part concerned with
refreezing the organizational culture in the wake of change, has been included
in later and modern thinking and experience, the core belief to break with the
status quo (the basic belief) and to encourage people to see and join the need for
change 1s sull valid. Without a certain level of dissatistaction with the present
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situation and accompanying wishes to make changes, the efforts to obrain or-
ganizational changes can easily be lost (Smith, 2005). In Table 10.2, the steps of
two planning-based change management approaches are outlined.

Jick (1991) Kotter (1995)

1 Analyze the organization and its need for change Establish sense of urgency

2 Create a shared vision and comman direction Form a powerful guiding coalition

3 Separate from the past Create a vision

4  Create a sense of urgency Communicate the vision

5 Support a strong leader role Ernpower others 1o act on vision

&  Line up political sponsorship Plan and create short-term wins

7 Craft an implementation plan Consolidate improvements — produce more
change

8 Develop enabling structures Institutionalize new approaches,

g  Communicate, involve people, and be honest

10 Reinforce and institutionalize the change

Table 10.2: Examples of Planning-Based Approaches to Change Management

In summary, the planning perspecrive to change finds it possible to divide the
overall change task into smaller separated parts (often in different steps or phas-
es). According to Burnes (1996}, the main points of criticism to the planning
perspective to change are:

* It is based on the assumption that organizations work under regular con-
ditions and that it can move from one stable stage to another based on a
planned course.

¢ The emphasis is placed on small, gradual changes, which is why it is not ap-
plicable in situations that require fast and radical changes.

* The planning perspective ignores situations where more direction-setting ap-
proaches should be applied as in situations of crisis.

* It is assumed that involved parties can reach a common agreement and thart
they are willing to and interested in implementing the project.

An Emergent Change Perspective

Over the last decades, an emergent perspective on change management has be-
come more widely used. Instead of viewing change processes as being managed
top-down, they are now viewed as being managed bottom-up. Change is viewed
as an organizational learning process (Burnes, 1996). Companies are perceived
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as actors who funcrion in turbulent, dynamic and unpredicrable environments.
Proponents for an emergent change perspective, such as Wilson (1992) and
Dawson (1994), do not believe that prescriptions for managing change processes
can be developed. Successful changes are not as dependent on detailed plans and
predictions as on obtaining an understanding of the often complex questions
that exist and possible ways to solve these.

Senge (1990) suggests that five disciplines are developed in interaction: 1)
Personal mastery, 2) Mental models, 3) Building shared vision, 4) Team learn-
ing and 5) System thinking. Personal mastery concerns a continuous focus clari-
fying and deepening our personal visions and developing our patience. Mental
models constitute a discipline covering paradigms about how we see and inter-
pret the world. Building a shared vision concerns developing shared pictures of
the future in order to create commitment. Team learning begins with dialogue.
In order to learn, people need to communicate and think together. The role for
system thinking is not intended for the individual, but for the collectiveness
spread around the organization. Influence is made by the people who are able
to see a whole, instead of single parts, and how problems are tied together. It
is important to have tools for mapping such connections. Senge (1990) views
system thinking as the discipline that can integrate the four other disciplines
(Carr, 1997).

Choice of Perspective

Instead of arguing for pros and cons for a planning and an emergent perspective
on change management, we can view these two perspectives as approaches that
focus on different situational factors. One can argue that the planning perspec-
tive 1s most appropriate in situations with stability and predictability while the
emergent change perspective is more suitable in unstable and unpredicrable situ-
ations (see also the discussion on these differences in connection with strategy
perspectives in chapter 6). Thus, best practice within change management does
not exist (Burnes, 1996). Instead, we should think of these two perspectives in
terms of appropriateness of an approach regarding the circumstances being ad-
dressed.

Sirkin et al. (2005) argue thart recent change management literature has been
too concerned with the soft sides of the change management tasks such as cul-
ture, leadership and motivation. They believe that there is a lack of awareness
of the often unpopular aspects of change management tasks, i.e. the hard sides
of change management. Such sides have three characteristics: 1) Companies
are able to measure these both directly and indirectly, 2) Companies can easily
communicate these both internally and externally and 3) Companies are able
to affect the elements quickly. According to Sirkin et al. (2005), the hard sides
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of change management are expressed through the factors of success for change

management: 1) Duration, 2) Integrity, 3) Commitment and 4) Effort.

l. Duration concerns the time until the change program is completed if it has
a short life span; if not, the amount of time between reviews of milestones.

2. Integrity concerns the project team’s performance; i.e. its ability to complete
the initiative on time. That depends on the skills and traits of the members
relative to the requirements of the project.

LS

. Commirment to change is displayed by top management and the staff is
impacted by the change.

4. Effort over and above the usual work that change initiatives often require

from the employees.

According to Sirkin et al. (2005), the above-mentioned four factors determine
the results of any change process. They pinpoint thart the simplicity in this view
is perhaps the biggest obstacle because change managers often search for more
complex answers. Overlooking often basic factors frequently leads to entering
agreements which contain compromises that do not work in pracrice.

Leavitt's System Model for Change

Within the literature abour organizational change, the Leavitt model for change
is one of the classical contributions (Leavitr, 1965). Leavicr (1965) views organi-
zations as open and complex systems that are capable of developing and adapt-
ing to changes in the environment. The first Leavitt model for organizational
change, see Figure 10.1, consists of four variables: 1) Task, 2) People (actors), 3)
Technology and 4) Structure.

— ™~

- 1 - Technology

People (Actors)

Figure 10.1: Leavitt-hModel for Change
Source: Leavitt (1965, p. 1145)

Task refers to the livelihood of the organizations. Which types of tasks does the
organization perform in order to deliver physical products or services? People
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(actors) refer to the people in the organization who perform the rasks. Tech-
nology refers to machines, methods and programs used by the people in per-
forming their tasks. Finally, structure refers to the communicarion system, the
authority system and the division of labor (structure of the work). The system
tells us that if we make changes in the content of one of the components it will
attect the content of the three other components (ct. the double arrows between
the components). Thus, if a new system (technology) is implemented in order
to avoid manual work, it will change the way in which tasks are performed (in
business processes). It will perhaps also require new skills (or people) and the
decision process might also be changed (a structure element). Another exam-
ple is if a company is hiring a new CEQ. This new CEQ affects the people
component, and he or she will probably make changes in structure and tasks
in order to demonstrate powerfulness. When structure and tasks are aftected,
it can also influence the technology component (e.g. need for new dara fields
in existing systems that can deliver new management data to be processed in
performance management systems). The model can also be used for diagnosing
organizational problems — for focusing on imbalances berween the four compo-
nents. Lastly, the model can also be used for comparing different organizational
units within the same company or group or for comparing the company to
other external companies. One of the major points of criticism of Leavite's first
model was its lack of emphasis on the fact that the environment may also affect
the components. Leavitt (1978) therefore introduced a modified version of his
model for organizational change in 1978 thar also included influence from the
environment, as shown in Figure 10.2,

Environment

People (Actors)

Ervironment

Figure 10.2: The Revised Leavitt-Maodel for Change
Source: Leavitt (1978, p. 287
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The environment can influence each of the four components in Figure 10.2.

The degree of dependency between companies and complexity of the business

environment is increased due to changes in e.g. relationships between compa-

nies, technology and globalization (Arlbjern, 2006). Relationship-related issues

may, for example, be:

* The company’s boundary is stretched into the extended enterprise with deep
relations to certain customers, suppliers and even competitors.

* There is an increased need for knowledge transfers berween companies.

* More specialized suppliers are used and organized in clusters and nerworks.

Technology-related issues may, for example, be:

* Rapid technological developments are providing companies with new tools
to communicate and create traceability through global supply chains (such as
Radio Frequency Identification and Global Positioning Systems).

* New technologies are used as a differentiation parameter which creates new
possibilities regarding products and processes.

* New systems set new requirements for the integration of the company’s en-
tire system platform.

Globalization-related issues may, for example, be:

* Customers, suppliers, competitors and other industrial actors are doing busi-
ness on a global scale — from local to global (some companies are even born
global).

* (lobalized operarions may lead to higher complexity and require excellent
documentation management (master data management, drawings, bill-of-
materials, certificates etc.).

*  Long-distance relationships across many time-zones (capacity, inventory ley-
els demand higher competency levels).

Change Processes

In connection with business optrimization projects, it is important to think of
different types of change processes. In Figure 10.3, three types of change proc-
esses are illustrated. The processes contain examples of which initiatives can be
launched in order to secure support to the change that the company faces.




The Technical

Process

The Understanding
Process
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Figure 10.3: Three Types of Change Processes

The three change processes in Figure 10.3 are: A technical process, an under-
standing process and an acceptance process. The three processes can take place
both parallel and sequentially. The actual initiatives that will be conducted
within each of the processes should be considered early in the project. The de-
gree of overlap between the processes is dependent on the acrual project.

The Technical Process

The technical process should secure that the project rests on a solid foundation.
The technical process is mostly dominating in the first phases of a project. The
process should provide an input to a vision for the change — or a burning platr-
form, a demarcartion of the project in order to develop the contours of the scope
and resource needs of the project. Essential activities in the process are:

* Analyses of the need for change

* Envisioning the need for change

*  Goal setting

* Identification of improvement areas

* Defining a project organization

* Choice of change method and change strategy

* Resource dedication.

The Understanding Process

The technical process should, among other things, deliver a clear vision for the
change that now needs to be communicated to the stakeholders of the change
program. In this process, resistance to change can be encountered. That may,
for example, be the case if employees are aware that the project can lead to
changes of their working procedures. Thus, when this understanding process is
started up it is important that management is a couple of steps ahead regarding
considerations on questions like:
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* How should the sense of urgency and the vision be communicarted internally
and externally?

* How should resistance to change be handled?

*  How much should be communicated during the change program (e.g. infor-
mation meetings, newsletters, staff magazines, press coverage) and in which
way?

* How are good ideas and concrete solution proposals from the stakeholders

included?

The Acceptance Process
As illustrated in Figure 10.3, the acceptance process is the process that covers the
longest time span. Especially in this process, attitudes and behavior constitute
the object of study. The acceprance process is often the most complicated among
the three processes. Employees might, for example, understand why a change is
necessary, but they could have much more trouble with the acrual changes that
are needed to make a difference. Thus, communication is a keyword during this
process. It is also important that change leaders not only listen to good ideas
and frustration, but that they also demonstrate that the affected stakeholders
actually have an influence on the change program. Through communication,
learning can take place in both directions. Thus, the acceptance process is quite
central, since, when the change is accepted, the foundation for changing be-
havior is obtained. During this process, the following points can be considered:
¢ Identify the points that provide resistance.
* Include proponents for the change program in the preparation part of the
change.
*  Write down a strategy for continued education if this should turn out to be
necessary.
* Create room for real employee influence during the change program.

Change Strategies

In the planning and implementation of change programs, different types of
change strategies can be applied. In this chapter, we will briefly discuss four
change strategies: 1) a process strategy, 2) a line manager strategy, 3) a project
strategy, and 4) an expert strategy. Table 10.3 provides an overview of the ad-
vantages and disadvantages of these four change strategies.
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Advantages Disadvantages

A process strategy  *  Activate and develop a high num- = Opens up for political ‘"games’,
ber of employees, ¢ Resource and time demanding.
* Changes are anchored in the

target group.
A line manager * Changes are integrated in daily + Daily operation wins easily over
strateqgy operations. development.

e Clear placement of responsibility,  *  The line manager quickly be-
comes a bottleneck.

A project strategy o Joins committed employess. * The change can be isolated from
* Makes cross-functional consider- the basis crganization.
ations and solutions possible. * Hidden power struggles can arise.
An expert strategy  *  Calm analyses. * No anchoring.
s Logistical solutions, * Megative signal = the organization
* Does not burdan internal re- cannot cope with the task.
SOUrces. * No educational value.

Table 10.3: Advantages and Disadvantages of Four Change Strategies
Source: Based on Andersen (2000, p. 163)

A process strategy is focused on including as many stakeholders from the com-
pany as possible in the work on developing new solutions. In a line manager
strategy, the goals of the change are defined by top management and then it
is the line manager’s responsibility to purt it into operation. A project strategy
to change builds on a number of internal and external resources thar rogether
develop the new situation. Finally, if a company applies an expert strategy, the
change and thereby the new solution will be planned by a number of experts
either from the company or from outside (or a combination). The task for top
management is to implement the solutions. This strategy 1s often applied by
companies In crisis.

Communication

This final section in the change management chapter is dedicated to an em-
phasis on the communication element that is often very neglected in change
programs. ['he entire change management should be divided into three catego-
ries — the technical part of the change program, the planning element to do the
change program and the management part of the change (communication and
behavior) and the percentages will most likely be divided in the following way:
10% on the technical solution, 15% on the project planning part and 75% on
change management. In other words, defining the technical solution for the
improvement in the company and making a plan to overcome it is the casiest
part. The real challenges appear when this has to reach the level of reality. Here,
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communication plays a crucial role. Basically, the reason why a given change
should take place must be communicated in a language that is understand-
able to everyone. Here, the concept of sense of urgency can be applied. Kotter
(2008) addresses the fact that the sense of the urgency part is overlooked in
many change programs. He distinguishes between complacency, fail urgency
and true urgency, as shown in Table 10.4.

Complacency A False Sense of Urgency A True Sense of Urgency

Roots Successes: Real or Failures: Recent problems with Leadership: People not
perceived wins, short-term results or long-stand-  only at the top but up and
usually over a peniod  ing, incremental decline down the hierarchy who
of time create true urgency and

recreate it when needed

People "I know what to do,  “What a mess this is" “Great opportunities and

Think and | do it” hazards are everywhere”

People Feel  Content with the Very anxious, angry, and frus- A powerful desire to move,
status guo (and trated and win, now

sometimes anxious
of the unknown)

Behavior Unchanging activity:  Frenetic activity: meeting-meet-  Urgent activity: action
action which ignores  ing, writing-writing, going-going, which is alert, fast moving,
an organization's projects-projects, with task force  focused externally on the
new opportunities  after task force and PowerPoint  important issues, relentless,
or hazards, focuses  to the extreme - all of which and continuously purging
imavards, does what-  exhausts and greatly stressas irrelevant activities to pro-
ever has been the people vide time for the impaortant
norm in the past and to prevent burnout.

(many meetings or
no meetings, 910 5
or 8 to &)

Table 10.4: Complacency, False and Truce Senses of Urgencies
Source: Kotter (2008, p. 10-11)

According to Kotter (2008), many organizations demonstrate too much com-
placency. Complacency might exist due to success or perceived success. It em-
braces the status quo. Such a behavior is more pervasive than people recognize,
It 15 insidious and often invisible to insiders. In such situations, the real need
for change is rarely communicarted. In the organization, a false sense of urgency
might also appear. False urgency is typically the producr of failures or some
form of intense pressure that is put on a group. It is built on anxiety and anger.
When this takes place, it is also pervasive and insidious. Such a behavior can
initiate much communication in the organization, but it is often unhealthy since
the urgency is false where many activities are carnied out in order to demonstrate
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diligence. Finally, true sense of urgency is immeasurable (Kotter, 2008). Here,
there is a conscious assessment of what is important and what is not. This is also
what is communicated to the stakeholders of the organization.

Communication must also be relevant for the different types of receivers.
Table 10.5 contains an overview of the ways in which three groups in a change
program may perceive each other,

Line Managers' Failings Users® Failings BPO Staff Failings

Mo clear business plan avail- Mo clear expression of needs and  Inability to match informa-

able expectations of business pro- tion systems 1o business
cesses neads

Inability to spot strategic uses Focus only on operational sup- Preoccupation with the

of business processes port, no strategic vision technicalities of business

proCessas

Failure to communicate re- Lack of appreciation for technical  Lack of understanding of

quiremants to business process  complexities business environment

staff

Lack of appreciation of tachni-  No contribution to planning and  Failure to market business
cal complexities policy of business processes successes of information sys-
tems and business processes.

Insistence on cost justifying all
investrnents

Table 10.5: Perceived Failings from other Parties Perspectives
Source; Adjusted based on Boddy et al, (2005, p, 187)

The above list of perceived failings often is the result of a lack of information,
limited information or disinformation. Line managers may view the project
trom a more overall level that does not take into consideration several constraints
that might exist in practice. Users of the system may have difhculty expressing
what their needs are and to see the benefits of, for example, new technology.
Finally, staft dedicated to business process optimization initiatives may be so
technically occupied with their project that they have almost developed their
own language in the project group which can be difficult to understand for
people outside the project. The technical language used in organizations signal
athliation and identity. The language sets up invisible borders between difterent
employee groups or ‘tribes’ (Arlbjarn et al., 2008, p. 200). An unconscious use
of technical language and technical concepts (such as business processes) can be
a very effective way of communicating internally across professional boundaries.

Thus, in change programs, plans for communication must be developed. The
overall communication might also need to be differentiated and adjusted to the
receivers, the media and the situation. Certain elements can be communicated
in a standard formart to all employees in a company such as on the company’s
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intranet. However, other staff groups need other forms of communicartion, such
as meetings, that allow for murual dialogue berween developers and users.

Discussion Questions

1.
2.

ef G

W

-

Whart does the concept of change management cover?

Why is change management important to consider when working with busi-
ness process optimization?

. Whar are the differences between management and leadership?

Explain the concepr of “sense of urgency”.

What is the difference between a planning and an emergent approach to
change management?

Explain Leavitt’s basic model for change.

Explain difterent forms of change processes.

Explain different change strategies and the advantages and disadvantages.

. Explain the role of communication in change programs.

1!] How can different stakeholders fail in change programs?
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CHAPTER 11

Project Evaluation

Introduction

The scientist is not a person who gives the right answers; he is one
who asks the right questions. (Claude Levi-Strauss)

This final part of this textbook concerns an often neglected area in business op-
timization projects, namely evaluation. Evaluation is an important activity for
several reasons. First, an evaluation should outline to which extent the project
goals have been reached. This is of special interest for the project sponsor, but
also tor the project participants who might have a bonus salary package con-
nected to the fulfillment of project goals. Not least the employees aftected by
the optimization would be interested in the new work conditions marching whart
they expected. Besides these economical and tangible evaluation measures there
are also soft evaluation points in terms of, for example, learning. This chapter
has set out to touch the hard and soft elements of evaluation briefly. In order
to do sa, the chapter is further organized in four sections. The next section is
about two central templates introduced in connection with the project model
in the previous chapter. Then follows a section that evaluates an optimization
through both tangible and intangible benefits. Subsequently, a section follows
with a brief overview of six different capiral budgeting models. The final section
elaborates on single-loop and double-loop learning.

Returning to the Business Case and the Change Log

As discussed in chapter 9, business process optimization projects can benefit
from being structured by a project model. We provided an example of such a
model consisting of five phases to which five document templates could be ap-
plied. Two of these templates are the business case and the change log. In the
business case, one has to provide the basis for developing benefits of carrying out
the project. Such benehits could both be tangible and intangible. The business
case should also contain a cost budget. With these two elements at hand, it 1s
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possible to provide informartion abourt the expected pay-back time. The change
log is an important document to use since changes on whart is originally agreed
in the decided business case is logged in this document. Thus, the change log
should deliver the informartion that establishes against which foundation the
business optimization project should actually be evaluarted.

Tangible and Intangible Benefits

The developed business case could both include tangible and intangible benefits
as mentioned in chapter 8 and 10. Tangible benefits are immediarely measurable
and directed towards cost savings (see Table 11.1).

Tangible Benefits (Cost Savings) Intangible Benefits

Increased productivity Improved asset utilization

Lower operaticnal costs Improved resource control
Reduced workforce Irmproved organizational planning
Lower computer expenses Increased organizational flexibility
Lower outside vendor costs More timely information

Lower clerical and professional costs More information

Reduced rate of growth in expenses Increased organizational learning
Reduced facility costs Legal requiremeants attained

Enhanced employee goodwill
Increased job satisfaction
Improved decision-making
Improved opearations

Higher client satisfaction
Better corporate image.

Table 11.1: Tangible and Intangible Benefits of Process Optimization
Source: Based on Laudon and Laudon (2006, p. 538)

Regardless of the nature of tangibility of the benehr, as practitioners working,
with such benefits and measures, we ought ro make them as measurable and
operational as possible. In chapter 5, we introduced the SMART criteria for de-
fining measures (Specific, Measurable, Assignable, Realistic and Time-related).
Although a benefit can be intangible, this does not mean that the benefit is not
measurable. Thus, one has to define, for example, what is meant by “job satis-
taction’ and ‘more informartion’. A way to achieve this is to develop different
categories of the content of such elements and then ask the employees how they
view them. This could be done before the optimization begins in order to have
a fix point and then again and after the implementation in order to measure any
progress. Business process changes produce new information systems (not to be
confused with IT systems; see chapter 7). Thus, in the evaluation of the business
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process optimizations, one can also use the different categories of measures,
shown in Table 11.2.

Item Description

Systems quality Infarmation system projects achieve high levels of system quality (e.g.
system reliability, features and functions, response time).

Information quality Infarmation system projects achieve high levels of information quality (e.qg.
clarity of information, completeness, usefulness, accuracy).

Information use Informaticn system projects achieve high levels of information use (e.qg.
regularity of use, number of inquiries, duration of use, frequency of report
requests),

User satisfaction Information systems projects achieve high levels of user satisfaction {e.q.

overall satisfaction, enjoyment, difference between information needed
and received, software satisfaction).

Individual impact Information systems projects achieve high levels of individual impact {e.qg.
problem identification, correctness of decision, decision effectiveness, time
to make decision, improved individual productivity).

Organizational impact  Information systems projects achieve high levels of organizational impact
(e.g. contribution to achieving goals, cost/benefit ratio, return on invest-
ment, service effectiveness).

Table 11.2: Itern Measures for Systems Success
Source: Doherty et al. (2003)

The measures in Table 11.2 are both tangible and intangible. In a practical ap-
plication, they first need to be operationalized. Again the SMART criteria and
the procedure for defining a measure, as described in chapter 5, are of special
Importance.

Capital Budgeting Models

The business case of the business optimization project should contain a cost-
benefit analysis. The evaluation point is to justify that the benefits have out-
weighed the costs, In this section, six capital budgeting models will briefly be
examined. These models are:

The pay-back method

¢ The accounting rate of return on investment (ROI)

¢ The new present value

¢ The cost-beneht ratio

¢ The profitability index

¢ The internal rate of return (IRR).
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Figure 11.1 contains an example of the budger spreadsheet of a project con-
cerning the implementation of a supply-chain optimization module. The figure
contains data to be used to exemplify the six above-listed budgeting maodels.
The data in Figure 11.1 concern a project implemented in 2010 and its costs
and benefits are calculated in an overall duration of five years (ends in 2014).
The costs of the project are divided into different categories (i.e. hardware, net-
work infrastructure, software, labor, maintenance and support). Furthermore,
the benefits fall into three areas: 1) Reduced labor costs, 2) Reduced inven-
tory carrying costs, and 3) Reduced transportation costs. The total costs of the
project are calculated to be DKK 13,130,000, The total benefits are calculated
to be DKK 23,200,000. In the following, the six capital budgeting models will
briefly be examined. Each model will refer to a concrete calculation, outlined in
Figure 11.2.
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Figure 11.1: Costs and Benefits of a Supply Chain Optimization Project




prOJECT EvaLuaTion 203

il LNy 4o a0 euda |
% ANy, Wl 590 = | 0
000 wor @ SEe0) JLaLIIsaNd ROL | B2
[l SHOH iR PRI |O oI, Wi | B2
wapal| AUGENItId | (T
Iz zaps ANRy AL 10N = | 6T
| 000 50k 93 s ey e | s
=9l SO MR PRI |5 ejEn, L | rE
e
LG ELEL T P | 17
GO0 0 ET i B st - S1R0T (R - S () | L2
T 00y Hjalag-1e0 | 07
wer il AT [T JUSLILEaAM) 00 WINEaH | £
DO EEL 5 000 o E Tusiad v3H | 61
an Wi il
B an 31
0 599°E LI I Cebaa) - SUET) |FHE] - TSI s | FHIL 1]
[n -] IR s i
O DELEL Sr) |EI) £l
oo DOF E8 Sl |F10) AT |NaE) ) D ecanTag - SIS0 P - Sy FEL | 2
sy J& abwy Buisunay | (|
_“___..__.__E...._ ] _“___..__.__Eq PLOT (1
DOCTGRL % DOOGAT P ELOT E
DO 005 L DO GHE F ZL0z 3
000 56L 1= DOO 0T E a7 i
(000 50071 (000 50 071 oLoT M I E
) T BB AT Henh 557 ip0lng N3eE Anyg | 5
DO0SET F OO0 SETE OO0 SHTF DOOOTaE (000 509 971 FADE-01OE e oy TuaLsen) (e by Gapryu o uses i | £
D00SET ¥ 000 59T 'E OO0 GHE F OO0 S [ FIOC-OLOT S 0] (UL b Guapngu) s wag yie ey | 7
FLL AT W LLIE [T e |1
T E ) i 1 i |
_ _ 000 00F 1 Ralpaay] |
T GHE T T T GHE T COL 09 § 00 a0 9-1 WD) G 1N
W00 O D00 00 & O OO & D00 008 & 5 [EEORgNS,
0 R | OO0 000 | R0 DK | TOG 000 L RIR0 UDOTLIDOR.RIE PAInpIY
[ D0000E T [ A QOO'OOE'T LS00 AR LKL | pAEI Ny
Q0000 T O00°005 T COO0S T 000005 T TI500 InoOe| paanpay
sljaung
O OELEL fat s T
00 a1 | o00S1E | o0 5ls L oo e e oo 50k [NEA00 1I0GHNG PUN AIUNMIIINR + [FICIGNL] IR, 18 [FIO]
K515 L 01 515 O5LS [ [FFEIE
CRR) 3 00 55 TR 30 T 55 B TR T B S,
[T 0L [ [ 0 S T oy AR U R R
500 poddeg puR 22UELEM|EN
DN O | D000 L OO DR | OO0 500 L DOC G0D 0 jEE0ugng
4] 0 5] [Fer AT [Eevfi] |5EFE PR Gl I
00000 000041 00 00| 000057 0O0' 00T L TR AT RUE
Q000 n00'adr QOO 000 08 D566 TR
000005 0000 000 00S noo oS DOOO0 | JELE mauRng
B0 INDgE]
(LR el TS N e Uy m._"rT___r
GO0 SEE FEl ]
i i Rttt T
OO 62T Ta]
D00 056 h
ooong oOO5Z z QRN
DO SIL 005 T o5 Tanoy
BRSO BANIINJISTALE] §J00a]05
oo 0T noo'g 5T =2d e
0o 0 oo s T Tias Gy
000 05 no0 05 5 Iy
i) mimmpiEy
P 107 TS e e FFICE Iy TNy [

Figure 11.2: Examples of Calculations Based on 5ix Models
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The Pay Back Method

The pay-back method calculates the number of years it will take before the ini-
tial investment of the project is paid back. The shorter the pay-back time, the
more attractive a project is due to a less risky investment. The method is quite
popular due to its simplicity. The weakness of this method is that it ignores the
time value of money.

Original Investrment

Mumber of Years to Pay Back =
Annual Net Cash Inflow

As shown in Figure 11.2, the pay-back rime is calculated to 2.65 years. The first
two years have a negative cumulative cash flow, but this is changed in year 3.

Accounting Rate of Return on Investment (ROI)

This method calculartes the return of an investment (ROI) by adjusting the cash
inflows produced by the investment for depreciation. The investment inflows
are totaled and the investment costs subtracted to derive the proft. The proht
is divided by the number of years invested, then by the investment cost, to
estimate an annual rate of return. A ROI analysis calculates the difference be-
tween the stream of benehits and the stream of costs over the lifetime of system
discounted by the applicable interest rate. In order to find ROI, the average net
benefit has to be calculared:

Total Benefits — Total Cost — Depreciation
Useful Life

MNet Benefit =

The net benefit is calculated in Figure 11.2 to be of DKK 733,000, Total ben-
chts are DKK 23,200,000, The total costs are DKK 13,130,000, Depreciation
1s DKK 6,405,000. The usetul life constitutes 5 years.

The new benefit is then divided by the initial investment costs to calculate

the ROI:

Met Benefits
Iritial Investment

RO =

The ROI calculation in Figure 11.2 provides a result of 11.44%.

The Net Present Value (NPV)

The net present value (NPV) approach calculates the amount of money which
an investment is worth, taking into account its cost, earnings, and the time val-
ue of money (inflation). Thus, it compares the economic value of a project today
with the value of the same project in the future, taking inflation and returns into
account. If the NPV of a prospective project is positive, it should be accepred. It




proJECT EvaLuaTion 205

the NPV is negative, the project should probably be rejected because cash flows
will also be negative. First, the present value must be calculated:

1 ={1 + interest) -"

Prasent Value = Payment -
Interest

The present value of the supply chain optimization project in Figure 11.1 is in
Figure 11.2 calculated to be DKK 13,867,681 (=NPV(0.05,D3:G3)). D3:G3

refers to the cells in Figure 11.2 the formula to calculate the net present value is:

Met Present Value = Present Value of Expected Cash Flows — Initial Investrnent Costs

Thus, the NPV in Figure 11.2 is calculated to be DKK 7,462,681 (13,867,681-
6,405,000).

The Cost-Benefit Ratio
This calculation method views the total benefits of an investment over the costs
consumed to deliver these benefits.

Total Benefits
Total Costs

Cost Benefit Ratio =

The cost-benefit ratio in Figure 11.2 can be calculated to be 1.77 (23,200,000 /
13,130,000). This measure means that the benefits are 1.77 times greater than
the costs.

The Profitability Index
The profitability index attempts to identity the relationship berween the costs
and benefits of a project through the use of a ratio calculated as:

Present Value of Cash Flows

Profitability Index =
[mvestrment

The lowest acceprable level is a ratio of 1.0, Any value lower than 1.0 would
indicate that the project’s present value is less than the ininal investment. As
values on the profitability index increase, so does the financial attractiveness of
the proposed project. The profitabiliry index in Figure 11.2 is calculared ro be
2.17 and means that the project returns more than it costs.
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The Internal Rate of Return (IRR)

The internal rate of return (IRR) calculares the rate of return which an invest-
ment is expected to earn, taking into consideration the time value of money. The
higher a project’s internal rate of return is, the more desirable it is to carry out
the project. If a company has several competing business optimization projects,
the internal rate of return can be used in selecting which project to prioritize.

Single-Loop and Double-Loop Learning

Argyris and Schén (1974) have developed the concepts of single-loop and dou-
ble-loop learning. Single-loop learning concerns providing solutions to present
problems when they occur. It is like a thermostar that detects when the air
around it 15 too hot or too cold. It then corrects the situation either by turning
the heat on or turning the heat oft (Argyris, 1990, p. 92). Single-loop learning
is therefore not reflective to move beyond the basic problem-solving by asking
why this problem emerged. The learning is instrumental. Single-loop learning
is portrayed in the left side of Figure 11.3.

Single-Loop Learning Double-Loop Learning
Mismatch Governing Mismatch
— — — — o
Acticns or Errors Values Actions or Errors
single-Loop Leaming
Change the Action Double-Loop Learning

Figure 11.3: Single- and Double-Loop Learning
Source: Argyris (1990, pp. 92-94)

In single-loop learning, the learning episodes are mediated by organizational
inquiry and it connects failures or errors compared to planned action back to
organizational strategies of action. These strategies are then correcred in order
to keep organizational performance within the range, set by existing organi-
zational values and norms (Argyris and Schon, 1996, p. 21). Thus, the values
related to what causes the mismatch or error remain unchanged. The drawbacks
of single-loop learning can be solved with double-loop learning. Double-loop
learning denotes learning thart results in a change in the values of theory-in-use,
as well as in its strategies and assumprtions (Argyris and Schin, 1996, p. 21). As
shown in the right side of Figure 11.3, the double-loop refers the two feedback
loops that connect the observed effect of actions with the governing values.

In business process optimization, projects learning might also rake place
both during the project and when it is completed. In practice, both single-loop
and double-loop learning occur. Single-loop learning will, for example, take
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place if an outpur of a new process does not fit with the expected performance
after which a person manually has to correct the data for further analysis pur-
poses. An example of double-loop learning could be the case when a company
decides that, in future system development projects, there will be no coding of
adjustments to system software before a signed user requirement specification is
provided by the I'T manager. In single-loop learning, one would, for example,
just call the software system developer in order to change the code. In double-
loop learning, new governmental values are included thart should secure that the
IT manager approves the coding and then makes sure thar the error is corrected.

Discussion Questions

I. Explain tangible and intangible benehts of conducting a business process
optimization project.

2. Explain whart is meant by the pay back method.

e

Explain the content of the accounting rate of return on investment (ROI)
method.

4. Which limitations are there to applying ROI?

5. Explain the Net Present Value (NPV) method.

6. Explain the Cost-Benefic Ratio method.

7. Explain the Profitability Index method.

8. Explain the Internal Rate of Return (IRR) method.

9. Whar is single-loop learning?

10. Whart is double-loop learning?
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CHAPTER 12

The New Processes in Operation

Introduction

I guess we all like to be recognized not tor one piece of hreworks,
but for the ledger of our daily work. (Neil Armstrong, American
astronaut)

Having implemented new business processes in a company, the major challenge
is to ensure that the processes are actually performed in accordance with the
definitions. Also, there is a need for continuous evaluation of the processes in or-
der to identify areas for improvement. Thus, the remainder of this chapter deals
with the issues of ensuring that the new process design is properly implemented
and how to make continuous evaluation of process performance.

Anchoring the New Process Design

To achieve the expected benefits of process changes it is essential that the pro-
cesses are carried out as intended, instead of slipping back into old habits. At
best, the new processes are more satisfying for the affected actors than the old
ones and therefore, the relevant actors have no reason to slip back into old roles.
However, this is not always possible, especially in cases where the new process
.:l-:::-:ign imp[if::: more registration and more control. In [ime—pres::ured situations,
it is often seen that employees are tempted to perform an activity without mak-
ing the required registration or control. However, such registrations and con-
trol procedures often constitute an important basis for the success of a business
process design, consequently neglecting to carry ourt the defined tasks must be
avoided. There are a number of ways to promote the procedures of the defined
processes to be obeyed:

1. Management commitment
2. Process ownership
3. Removing the possibilities of using existing procedures

:-I'-H

Rewards and incentive




THE NEW PROCESSES 1N oPEraTion 209

5. Cross-funcrional collaboration

6. Training of relevant personnel

7. Control procedures

8. Continuous improvement

9. Commitment to investment

10. Implementing an ['T-based process management system.

These ten aspects are described in the following sections.

Management Commitment

Management commitment is an important factor for the success of business
process optimization projects. It an organization senses that management is not
dedicated to the new way of thinking of business processes, the organization
may begin to take shortcuts instead of sticking to the overall plan. This is espe-
cially the case when new processes require additional work which is not directly
related to the creation of the core product, such as quality checks, registration of
particular types of information, customer service, etc.

Process Ownership

Process ownership is a factor with an importance similar to thar of management
commirment. If it is not clear who has the responsibility for the way in which
different processes are running and the authority to step in, there is a risk that
eventually the process design would not be followed. However, if someone is
given the responsibility for the success of the processes, the chance of commit-
ment to the process design increases.

Removing the Possibilities of Using Existing Procedures

In certain situations, it may be a solution to make it impossible o carry out
tasks as in the old processes. This is the case in particular if a process redesign
includes the replacement of I'T systems. In such cases, it can be ensured that the
old I'T systems are no longer available. However, it is often not the problem that
an old I'T" system is still in operation, but rather that new I'T systems emerge,
such as Excel-based applications.

Rewards and Incentives

Reward systems can also be a contributory factor in relation to the proper imple-
mentation of a new process design. If choosing this path, it should be sought
not to overcomplicate such systems in order to avoid too much administration.
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Another type of motivation is company spirit. If the goals, visions and expected
effects of the project are communicated to the emplovees, the employees may
be more motivated towards the project as they would feel thar they are part of a
dynamic organization,

Cross-Functional Collaboration

To achieve streamlined business processes it is essential that cross-funcrional
collaborarion runs smoothly. A great killer of process efhciency lies in problems
with getting timely and quality information from other departments. Thus,
there is a need for the individual departments to have a more holistic perspective
on the organization, i.e. to be a part of a large organization rather than just their
specific department.

Training of Relevant Personnel

To ensure that the new processes are carried our as intended, it is crucial that the
information about the new processes is communicated to the relevant persons.
Also, in some cases more specific training is required in order to carry out the
new processes. ©his is for example often the case when implementing new I'T
systems and various types of manutacturing machines.

Control Procedures

Another approach to promote the application of the process design in practice
is to implement control procedures. This could be in the form of spot checks of
particular tasks or the outputs produced. The extent of such controls need not
be particularly extensive in order to get an idea of whether the intended use is
achieved or not.

Continuous Improvement

To focus on continuous improvement implies that small process improvements
happen frequently. This may have a great cumulative effect on the organization,
1.e. that both workers in the process, supervisors, managers, customers and oth-
ers feel motivared to contribute ideas and knowledge related to process improve-
ments. In this context, it should be noted that the longer an initiative takes, the
more likely it is that those involved lose interest or focus or even leave before the
projects is completed. Thus, pace is a key issue when initiating process improve-
MEnt Projects.
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Commitment to Investment

Although the goals of business process improvement projects typically relate to
producing savings or increased revenue, it should be recognized that a project re-
quires an initial financial investment. Furthermore, unexpected events may oc-
cur during a project and unbudgeted investments are needed in order o achieve
success. |'hus, to achieve success in such cases, it is essential that relevant deci-
sion-makers are willing to carry the project through in spite of extra costs.

Implementing an IT-Based Process Management System

The use of an I'T-based process management system is a way to ensure that
the relevant people receive adequate information about the processes and that
relevant process tasks are carried out. Sottware-based process management sys-
tems define a series of tasks needed to produce desired outcomes. Normally, the
basic conceprt of such systems is thar a performed task is registered in the system
which sends our a notification to the relevant people who need to execute the
next stage of the process. Figure 12.1 shows an extract from a screenshot from
such a system. In the top right frame, navigation between different processes is
possible and in the bottom right frame, relevant people can be found. In the top
left trame, a particular process is shown and in the frame below, the properties
of the process are described.

Continuous Evaluation of Process Performance

In the operation phase, there is a need for continuous evaluation of the process

performance to ensure that the expected benefits are achieved. Such post-imple-

mentation evaluations can include a number of aspects, such as:

* Determine the user satisfaction in relation to the use of procedures

* Identity to what extent the processes produce the expected eftects

* Evaluation of the quality of the outputs produced by the processes, i.e. infor-
mation, products and services

* Determine if additional training or education of employees is needed

* Evaluations of whether there are additional possible performance improve-
ments

* Continuous work on cost-benefic analyses

* Create recommendartions of how processes may be further improved.

Post-implementation evaluations should be carried out a least once a year or
even more frequently.
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Final Remarks

No matter how good the design of new business processes is, a project will not
be a success unless it is implemented properly in the daily operations. This is an
issue that many companies give too little focus, 1.e. by perceiving a project as
complete once it has been implemented. However, business process optimiza-
tion is not a one-shot routine, but a continuous acriviry.




Dpenmirrors.com

THE MEW PROCESSES IM OPERATION

Discussion Questions

How can process improvement initiatives be anchored?

What is the purpose of continuous process evaluation?

What happens if there is a lack of management commitment?

What happens if there is no clear process ownership?

How can the possibility of using the old procedures be removed?

Give examples of rewards for doing processes properly.

Why is continuous improvement important?

Why is commirment o investment essential for a process improvement

Go &N ke R e =

project?
9. What is an I'T-based process management system?
10. What is a post-implementation evaluation?
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