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Preface

After years of apparent dormancy, once again companies are paying more atten-
tion to information management. IT departments and CIOs are confronted with a 
number of new challenges, which force them to reconsider past information man-
agement strategies and solutions. Recently cited as positive trends in IT are only 
those developments concerning stronger customer service and process orientation 
or pertaining to new forms of IT governance. Questions about the efficiency and 
effectiveness of company IT utilization are once again taking center stage. More 
and more IT departments are under pressure to perform with regard to quality, 
functionality, and transparency, especially when performance does not mirror 
customers’ requirements. The intensity with which discussions are taking place 
about costs, outsourcing, or offshoring between IT and other business units epito-
mizes this pressure.  

This text addresses the challenges to information management. Using the model 
for integrated information management, this book presents a framework for the 
management of IT services and a tangible organization of information manage-
ment. In defining the model we were guided by two principles. What conse-
quences are there for information management in changing to an output oriented 
perspective, which is defined as a customer perspective of IT products and ser-
vices? And which successful management concepts and methods from other in-
dustries, for example from manufacturing or the service industry, can be trans-
ferred to information management? These two leading questions, in conjunction 
with many discussions with managers from IT departments and business units, 
contributed considerably in forming this model.  

The model of integrated information management presents a framework. We are 
aware of the various open questions, which can only be answered through further 
work and specification. Thus this book describes not the end of a development, 
but forms rather the starting point for further research and further discussion on a 
broad spectrum of topics in theoretical and practical information management. 
With this in mind we look forward to diverse and prolific feedback. Many people 
have contributed to this book with their ideas and concepts. We thank the partner 
companies of the “Integrated Information Management” Competence Center, in 
particular Altana Pharma, Deutsche Bahn, Deutsche Bank, Deutsche Telekom, 
and the Swiss Federal Department of Justice and Police, all of whom were actively 
involved in the specification of the model since 2002. Additionally Axel 
Hochstein, Jaroslav Hulvej, and Jochen Scheeg made important research contribu-
tions. Their contributions are noted in the text.  

St. Gallen, in January 2006  The Authors 
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1 Introduction

1.1  The Status Quo of Information Management 

No comparable factors exist for company success in industry and services which 
are so frequently criticized and so poorly rated as those of IT. Almost anyone can 
relay countless stories of IT projects not being finished in time, applications not 
being available, or employees sitting frustrated in front of far too slow PCs. Rarely 
does IT recognize the extent to which business is affected by its glitches. In many 
companies the exchange of information and data is not well organized. Even with 
electronic mail systems, the transmission of documents outside the company is 
tedious and a common calendar is somewhat rare. There are customers who are 
disloyal to their IT suppliers because they do not want to do without an umlaut in 
their name. As if this all were not reason enough for being dissatisfied, the whole 
business area is much too expensive. Having been the case for many years, IT 
management has more or less grown accustomed to this. 

Surely this viewpoint is a little generalized. However, the precise analyses, which 
we present in Chapter 2, show that in many companies the effectiveness of IT 
solutions is often not proven and their efficiency insufficiently known. It is of no 
coincidence that there is a great supply of benchmark numbers for IT services. 

IT is not left with only criticism. Frequently management recognizes that it is not 
able to judge its IT services, and therefore spins off its IT departments. This cre-
ates independent IT companies, which are to prove on the open market that they 
can make competitive offers and work efficiently. However, at the latest when 
resources and capital for investments are necessary for the new business field, 
management realizes that IT does not belong to its core business. And customers 
who were acting as guinea pigs in proving IT efficiency are left to deal with the 
consequences. IT outsourcing is a sounder alternative. In this case a team of spe-
cialists is entrusted with IT tasks, rather than relying on one’s own competences. 
Collaboration is regulated with far-reaching and detailed contracts, thereby creat-
ing a basis for evaluation and price. 

These are only some exemplary problems and challenges which information man-
agement deals with presently. 

Information management is responsible, as part of overall company management, 
for the recognition and realization of the potential of information and communica-
tion technology in business solutions. In practice, the terms information manage-
ment and IT management are frequently used synonymously. 
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In order to get to the roots of the described problems, it is worthwhile to consider 
the essence of IT management and compare it with that of the company. Several 
remarkable differences present themselves: 

• The IT process models are relatively new (e.g. ITIL, COBIT) and represent a 
documentation of “Best Practices.” The great attention and broad acceptance of 
these models show that until recently IT has been implemented rather uns-
ystematically. 

• There is no continuously integrated quality management for new IT services.
The cost of bad quality, based on the employment of IT resources having no 
company benefit, is unknown. Surveys show that users have to deal with errors 
in more than 30% of all their work. These errors, independent of their cause, re-
sult in expenditures for which there is no company benefit.  

• There is no widely accepted cost accounting for IT services, which could serve 
as a basis for cost management. Until now IT managers have concentrated on 
the accounting of initial costs. The executive committee for distribution has in-
formation about the costs of its sales applications with regard to computer per-
formance and disk memory. However, it hears little about IT costs for process-
ing and storing customer orders. 

• IT managers focus their attention on maintenance of applications addressing 
core processes. First and foremost they practice management of changes in IT 
services as optimization of costs and quality of current systems. IT manage-
ment pays the utmost attention to the scarce resource of “application develop-
ers.” Interestingly enough, development costs of IT services for core applica-
tion systems constitute rarely more than 20% of an IT budget. 

• The economic efficiency of IT investments is frequently based upon only the 
development and start-up costs of new or maintained applications. The same 
applies to the prioritization of IT resources. To be noted, however, is that the 
operating cost of applications is significantly higher than the costs of develop-
ment and maintenance of application systems  

• Initially installed and developed infrastructure for the production of IT services 
is infrequently examined for efficient utilization. Additionally it is not adapted 
to prevailing needs. Retiring application systems and reusing technical plat-
forms is rare.  

Recapitulating, it can be said that in practice priorities and methods of information 
management are frequently characterized by a strong focus on the development of 
new applications. This results in too little attention being given to the management 
of operating costs and operating quality. As a consequence costs are frequently 
higher and quality worse than expected and necessary for the business units. 

What is the advantage of new Customer Relationship Management (CRM) soft-
ware if sales employees must enter their reports in pedantic dialogues, with poor 
response times? The advantage of IT services within business processes can only 
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be fully realized when planned functions can be implemented at the expected level 
of quality. Criticism of IT is the inevitable result of the fact that IT users form 
their opinions based upon the current support of their work. 

What do IT managers have to do for their services to gain wide acceptance? This 
is the fundamental question addressed in this book. In the introduction we present 
some fundamental concepts and terminology with regard to the role of IT services 
in a company, the production of IT services, and the requirements of an integrated 
information management.

1.2 The Role of IT Services in a Company 

There is no doubt that companies are in urgent need of IT services. IT services 
should provide the basis for efficient business processes and guarantee the quality 
of the results of these processes. It is not possible to manage and control great 
quantities of and highly complex data without IT services. We position and struc-
ture the range of IT services with the following definitions 

Business
processes

IT services

Other
supporting
services

Fig. 1. The role of IT services in supporting business processes 

IT services are services which support business processes in both industry and 
administration (see Fig. 1). IT services are produced through the operation of 
application systems. They are delivered to users of IT services. The benefit of IT 
services results from their utilization in business processes. 

Information management has the task of producing IT products and services effi-
ciently and in sufficient quality. Furthermore, according to changes in require-
ments of the business processes, to functionally and qualitatively modify and 
maintain these products and services. 
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IT services can be classified in two dimensions; in their dependence on business 
processes and in their share of value creation in the supported processes (see Fig. 
2). Listed by the link between service and business process we distinguish be-
tween:

•  Process neutral IT services, such as email, calendar, text processing, business 
graphics, document management, etc. These services can be planned and pro-
duced without prior knowledge of the business processes in which they will be 
used. 

• Process related IT services for back office, such as financial accounting, salary 
statements, controlling systems, cash management etc. These IT services are 
designed to support business processes, yet are only marginallly dependent on 
the business. 

• Process related IT services for middle and front office, such as CRM, Enter-
prise Resource Planning (ERP), logistics (e.g. order handling, shipping), pro-
duction systems, etc. These IT services are designed for support of the business 
process and are strongly dependent on the business. 

Process neutral 
IT services

Process relat ed 
IT services for  
back office

Process relat ed 
IT services for  
middle and  front office

Low sh are of
value creation

in pro cess

High share of
value creation

in process
Product sold

e.g.
electronic ticket,
bank statement

e.g.
CRM, ERP,
logistics

e.g.
email, 
groupware

e.g.
accounti ng,
contr olling

e.g.
strateg y
development

e.g.
phone, fax

e.g.
recruiting

Share in value creation

P
ro

ce
ss

 o
rie

nt
at

io
n

Fig. 2. Classification of IT services 
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Listed by degree of contribution to value creation we distinguish between:

• IT services having a low share of value creation in the process  

• IT services having a high share of value creation in the process and substantial 
influence on the expense and quality of the process  

• IT services which are directly at the customer’s disposal, such as bank state-
ments, electronic tickets, etc. This IT service production is exactly the same as 
the production process of the company.  

This listing will support us in finding the appropriate structures for procedures in 
information management. The portfolio of IT services is structured so that its 
close relationship with business processes is emphasized. 

The economic efficiency of IT services can be assessed by examining the relation-
ship between the IT service effect on cost and quality of business processes, and 
the IT service production cost. Of course, these production costs include the appli-
cation system’s costs of production and maintenance and the costs of planning the 
IT services. This view of economic efficiency is necessary in order to make deci-
sions regarding the provision of additional IT services. However, it can also be 
used as an element of control for examining the effects of IT services on business 
processes, in order to recognize the right time for terminating the provision of an 
IT service. This life cycle management of IT services contributes significantly to 
lowering IT costs. 

1.3 The Production of IT Services 

Before we discuss the management of IT services, we would like to briefly present 
the fundamental structure of IT service production. 

Five production resources, presented in a very generalized and simplified way, are 
necessary to produce IT services:  

• Application programs, in order to implement the demanded functionality of the 
IT service, the real “data processing,” and manage the required data 

• Data memory for storage and allocation necessary for the IT service

• Servers with operating systems and administrative software for the execution of 
all central algorithms necessary in the transformation of data and controlling 
the entire production process required for the IT service 

• Wide AREA network (WAN) and local AREA network (LAN) for the data ex-
change between servers and users’ workplace systems 

• Workplace systems as instruments for entering and acquiring data, for informa-
tion display and for the storage and processing of users’ personal data 
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These five production resources can be thought of as “factories,” which, cooperat-
ing closely, produce IT services. Each “factory” makes a specific contribution. A 
sufficient result is realized only when the contributions are correctly coordinated 
and configured. Application programs require special attention because they pro-
duce the demanded functionality of the IT service. Application programs implic-
itly steer the other four production resources. They more or less define, together 
with the quantities of IT services required, the total amount of investment re-
quired. They are thus a central cost driver. 

Due to their close interdependencies to and on one another, optimizing production 
resources is a difficult task. To limit and optimize potential involves reacting to 
changes in one production resource and all of its triggered reactions on the other 
resources. This is a central task of information management planning. The method 
is to define and follow common strategies, collectively, for all five production 
resources, to specify and update technical standards and rules. In a field with 
rapidly developing technology this is a challenging, but worthwhile, task. Collec-
tively composed and precisely formulated, as well as systematically defined and 
temporally maintained, standards work as an effective precondition for low costs 
and good quality. 

For IT effectiveness to be achieved, it is important to be capable of changing the 
production resource “application programs.” It is only with this capability that IT 
services can be produced, which meet new functional requirements of business 
processes efficiently. Projects play a large role in developing and modifying appli-
cation programs. As previously noted, this is where information management 
usually puts the most emphasis and gives the greatest attention. However business 
process demands on quality and quantities must be realized as well. These de-
mands are primarily on the other production resources. 

Only when the coordination of all five production resources is guaranteed, is it 
possible to meet demands proficiently. Events, such as the temporal collision of an 
introduction of a new software version for processing orders, and software for an 
important selling campaign will become passé. 

1.4 Integrated Information Management 

The interdependencies of production resources presented above show that a vigor-
ous integration of their management is necessary for IT services. Only with this 
management can an optimal realization of business process demands of function-
ality, quality, quantities, and costs be sustained. These demands are not unusual. 
Suppliers of services or products can only survive competitively when these cus-
tomer demands are fulfilled constantly and consistently. It is obvious then that 
ideas should be sought in other business areas with demands similar to those in 
information management. The following aspects seem to be particularly important 
for a successful management of services: 



Integrated Information Management      7 

• The starting point of all activities is a comparison of customer requirements 
regarding functionality, quality, quantities, and costs with current and future 
solution offers. This task is delegated to a portfolio or product management. 
The measures of success are customer satisfaction and the financial results of 
the products. The solutions are strictly defined products. 

• In designing the products all possibilities of production must be taken into 
consideration.

• Production is strategically aligned according to the requirements of product 
management and vigorously supports product design.

• Product development and production have independent strategies and goals.
The strategies and goals are closely coordinated and aligned according to cus-
tomer demands. 

• Standardization and modularity, consistently implemented, make it possible to 
separate development from production. Thus flexibility and efficiency can be 
realized simultaneously. 

• Production costs of the individual products are known. There is a pre- and post-
calculation as well as a product result statement. The extent of utilization of 
production resources is known and can, therefore, be optimized. 

• The production processes are documented and will be continuously updated 
through the quality and cost management systems of production management.
The same applies to processes for developing new products and improving pro-
duction resources. 

• The procurement of production resources is positioned as a strategic success 
factor.

Only a few substantial points are listed here. It is remarkable that such obvious 
information management tasks are perceived differently or not at all. This creates 
an accounting of the costs of resources instead of a cost calculation. Blanket Ser-
vice Level Agreements (SLAs) are created, which only guarantee the quality of 
production resources (e.g. availability of servers or networks, etc.) and do not 
describe users’ expectations with regard to quality (e.g. duration of a business 
transaction, email availability, or error handling time frames, etc.). What is actu-
ally required is a clear listing of IT services with guaranteed functionality, quality, 
and production costs.

In this book we want to describe an information management which focuses on 
the management of user product and service commitments. The goal of integrated 
information management is to identify, document, and meet these commitments 
with a continuous improvement of efficiency and quality. 

Therefore this book addresses, above all, management, but also those who are 
searching for new ways to improve their IT services. We describe solution ap-
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proaches and assist in the analysis and evaluation of your own situation. We do 
not attempt to present specific procedures or checklists or to give advice.

The statements made in this book are not to be interpreted as suggestions as to the 
organization of IT business units. We regard the production of IT services as a 
holistic process, which must be adapted to the individual company organizational 
structure. To that extent, this book is intended for all institutions which produce IT 
services, or plan and utilize them in their processes. 

1.5 How the Book Is Structured 

This book is divided into three chapters in addition to the introduction. In Chapter 
2, we present six central developments and challenges which IT departments must 
consider. Based upon these developments and challenges, it is clear that today’s 
concepts and methods of information management must be reconsidered and 
further developed in order to assure the effectiveness and efficiency of IT on a 
long-term basis. 

In Chapter 3, our model of integrated information management is presented. The 
model divides information management into a framework consisting of four cen-
tral components: Govern, Source, Make, and Deliver. Each component is de-
scribed in detail based upon its tasks. 

The fact that integrated information management is not only theoretical is pre-
sented in Chapter 4 with the help of five selected examples. Each example de-
scribes a project which was implemented by the “Integrated Information Man-
agement” Competence Center together with a commercial working partner. The 
practical application of a component or fundamental concept of integrated infor-
mation management was of utmost priority. 

We strove to present the contents of this book to meet the requirements and needs 
of management from IT and other business units. We intentionally left out the 
underlying scientific theories and models of integrated information management, 
which originate from, for example, the business areas of industrial production, 
service management, and marketing. We would like to offer the reader instead 
feasible approaches to solutions and assistance.  

In order to increase legibility, we highlighted central definitions, guiding 
principles, and recommendations in the text.

Important approaches are supplemented with short examples from our experience. 



2 Information Management: Developments and 
Challenges

2.1 From IT Department to IT Service Provider 

2.1.1 Context 

Today IT departments provide services within their own companies, in that the IT 
services support business processes and business products. IT departments are 
thereby developing into internal service providers. In the course of this develop-
ment, the traditional roles and job allocations between IT and business units are 
changing. IT service providers must do more than the just handle IT projects and 
company IT infrastructures. We examine the effects of this development in the 
following chapter. The main focus is on the description of the interface between 
an IT service provider and its customer. This focus extends to the central role of 
Portfolio Management, which gains its importance in the design of this interface.

2.1.2 IT Service Provider 

Presently, many companies are developing their internal IT departments into IT 
service providers. Frequently, through this development, organizational changes 
are carried out, for example, launching an IT subsidiary or service company. 
These spin-offs are usually provided with strategic objectives, i.e. the new com-
pany must be successful on the open market outside of its own company. In 2003 
the magazine CIO published an investigation. The results showed that about half 
of all German DAX-30 companies spun off their internal IT units on the open 
market [Ellermann 2003]. However, in only six of the new IT subsidiaries was 
more than 30% of revenue generated from the open market. Thus the success of 
this strategy appears questionable. It is not surprising that counter movements are 
visible already. The trend is toward either re-integrating IT subsidiaries into the 
company or selling them off completely, in an effort to concentrate on core com-
petences. 

Independent of individual company strategy and organization, fundamental struc-
tures and relationships between IT service providers and their customers present 
recognizable patterns of interaction as seen in Fig. 3.  

The business units take on the role of customer and buy IT services in the 
form of IT products.  
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Business unit users employ IT services while executing business processes and 
thus produce benefits there. The business units have both internal and external IT 
service providers at their disposal as possible IT service suppliers.  

Between customers and providers a market exists. The mission of this mar-
ket is to align supply and demand as smoothly as possible. Whether the 
market is internal or external depends upon whether the customer is work-
ing with internal or external providers. 

The two market forms can be subject to different market mechanisms and regula-
tions. Within an internal company market the regulatory framework design is a 
task of IT governance. For example, the way in which the formal relationships 
between customers and internal providers, tasks and responsibilities, legal and 
competition related questions, as well as service billing and accounting will be 
handled must be defined. When dealing on the external market, the legal and 
business frameworks are those valid for general business transactions. 

External
IT service
provider

External
market

Internal
IT service
provider

Internal
market

External
customer

Internal
customer
(business

unit)

User

User

User

User

Fig. 3. Structures and relationships within a service oriented information management 
framework

For an internal provider different relationships can result from this framework. In 
addition to internal customers, An internal supplier can offer its services to exter-
nal in addition to internal customers. Moreover, it is not compulsory that internal 
providers supply all services, but they can, for example in the context of an out-
sourcing agreement, act as a subcontractor. 

The design of the interface between the IT service provider and its customer, the 
business units, is of utmost importance. The relationship and form of collaboration 
between the organizational units is altered. What was formerly an agreement 
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between project partners becomes an agreement between customers and providers. 
The cooperation is modeled after open market purchase and sales mechanisms. It 
is not necessarily limited to dealings within the company. The IT service provider 
designs and produces IT services as efficiently as possible, in order to keep its 
competitive edge (see Fig. 4). The business units incorporate IT services into 
business processes, enabling an IT support of them. The advantage of IT services 
results in an increased quality and efficiency of the business processes. 

The portfolio of IT services must be designed and controlled wholeheart-
edly by both sides. Thus, the Portfolio Management represents the central 
link between IT services and the other business units. 

The business units specify the requirements of necessary IT services regarding 
quantities, functions, and qualities. They pay for required services. Using receiv-
able income as a navigator, the IT service must define its priorities. 

IT service
Portfolio

Management

IT
service provider
design -produce

B
usiness processes

efficientIT
support

IT services
e.g. SAP transactions, mail

Eff iciency
Competitiveness

Priorities, resources
quanitities, func tions , quality

Requirements
quanitities, func tions , quality

IT services
e.g. SAP transactions, mail

Requirements
quanitities, func tions , quality

Benefit of IT
quality, efficiency of processes

Costs of IT

IT service provider BusinessMarket

Fig. 4. IT service provider and business collaboration interface 

Fig. 5 illustrates a process oriented view of the relationship between an IT service 
provider and a business unit. Both sides define a portfolio of IT services. The IT 
service provider presents all of the IT services it offers in the form of a portfolio of 
products. Based on its own requirements the business unit, designated here as 
customer, presents all of its required IT services in the form of a portfolio of de-
mands. When the service provider makes an offer to fulfill a customer’s demand, 
both negotiate the procurement conditions. The negotiation is concentrated spe-
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cifically on the specifications of exact service characteristics (functionality), pur-
chased quantities, delivery times, qualities, and the consequences of a breach of 
contract. The negotiation result is described and documented, for example, in an 
SLA. What is important to note here is that this agreement should describe cus-
tomer oriented service levels (e.g. related to the business process, price, or cus-
tomer satisfaction) and not technical service levels (e.g. availability ratios or re-
sponse times). When an agreement does actually take place, this document is 
available immediately to both the service provider and service customer. The 
service customer can continuously monitor whether the service supplier is com-
plying with the agreed efficiency factors. 

IT service provider

Product portfolio

Customer
(business unit)

Demand portfolio
Negotiation

Provision / Use

Monitoring / Control

Purchase

Fig. 5. Purchase and sales relationship between IT service provider and business unit 

The real framework of the internal market between IT service providers and IT 
service customers is the subject of intensive discussions in many companies. For 
example, are internal customers allowed to buy IT services from external provid-
ers? Or is there an obligation to contract solely and exclusively with the internal 
provider? Can offers be sought from external providers in the sense of a bench-
marking process? If so, how do these effect negotiations with the internal pro-
vider? Does the internal provider have the right to make the last offer (last call 
option)? Can internal providers offer their services on the open market? How are 
the potential resource conflicts between internal and external customers of an IT 
service provider resolved? And which market rules are the internal market transac-
tions based upon? These are only some of the questions which need to be ad-
dressed in the context of IT governance. 

The transition of a traditional IT department unit into a market oriented service 
provider does not always happen in one step. Rather, many companies pursue 
evolutionary strategies in which new individual participants and relationships are 
verified and accepted step by step. Example 1 describes such a strategy at a large 
Swiss company. 
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Ex. 1. From an internal IT department to an open market service provider 

This example describes how a large Swiss company converted its internal 
IT department into an IT service provider selling services on the open 
market. The development took place gradually in the period 1989 to 
2002.
Fig. 6 shows the four historical stages of development. 
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Fig. 6. Evolutionary developmental stages 

Originally, the internal IT department realized IT projects for business 
units of the company (Stage 1). In a first step—for strategic, financial, 
and technological reasons—the internal IT department was fully out-
sourced to an IT service provider (Stage 2). A 1:1 relationship between 
customer (business units) and provider (IT service provider) was held 
firm. It was not possible to purchase and/or sell an IT service on the open 
market. In the next stage of development, this restriction for the IT ser-
vice provider was waived. In an effort to open the market, IT services 
were made accessible on the external market (Stage 3). Finally, in the last 
stage, the restriction was also lifted for customers, i.e. business units now 
had the possibility of buying IT services from external IT service provid-
ers (Stage 4).

When tasks and roles are allocated between service providers and service custom-
ers, it is especially important to define who has or should have IT and/or business 
know-how.

The concept of IT and business know-how transfer between service provid-
ers and service customers must be designed, at best in accordance with the 
business processes being dealt with.  
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Fig. 7 illustrates three conceivable designs. Alternative A is characterized by an 
almost complete separation of know-how.  

Service provider Service customer
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minimal know-how allocation
(e.g. process neutral IT service)
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IT know-how

IT know-how
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Process know-howProcess know-how

Process
know-how

Process know-how
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Fig. 7. Allocation of IT and process know-how 

The service providers have exclusive know-how in IT. Service customers have 
exclusive know-how in business processes. This alternative can be advantageous 
with regard to business process neutral IT services, such as email, text processing, 
or document management. The service provider can assume all tasks of planning, 
development, and production of the IT service. Correspondingly, the service cus-
tomer is responsible only for specifying the requirements on a purely business 
level. Service providers should not develop IT know-how in this alternative be-
cause their efforts would be unnecessarily engaged as resources, and thus would 
not be available for other jobs. It is therefore not efficient to develop service cus-
tomers IT know-how in process neutral IT services, for example, over available 
software solutions for email services or hardware configurations of workplace 
systems. 

The implementation of Alternative B is possible for IT services, where a certain 
level of IT know-how for the service customer and a certain level of business 
process know-how for the service provider are advantageous. Back office proc-
esses such as financial accounting or salary statements are appropriate examples 
here. The service customer should then “own” a group of IT specialists, who are 
primarily concerned with defining the requirements and project management with 
the service providers. Internal resources for development and production of IT 
services are available, if at all, only marginally. The service customer “owns” 
process specialists who concentrate on specifying business requirements, which 
form the interface to the service customer.  
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Alternative C is of advantage whenever IT support of a business process requires 
know-how to be widespread. In core business processes based on IT services (e.g. 
CRM or ERP processes) service customers have invested years in organizing 
complex IT solutions. Through this practice both IT know-how and resources have 
been developed. The results of these efforts are, for example, the existence of IT 
teams within customer organizational units. These IT teams actively collaborate 
with service providers in developing solutions or even assume development and 
tasks of production themselves. Through this collaboration the service provider 
has extensive business process know-how, which enables it to develop solutions 
independently and actively arrange cooperation with its customers. 

2.1.3 Core Concepts and Recommendations 

• The development of IT units into internal IT service providers will continue. 

• The business units will take on the role of customer (IT service customers), IT 
departments the role of provider (IT service providers). Between customers and 
providers there exists either an internal or external market. 

• The rules of the internal market will be defined within the context of IT gov-
ernance. 

• Portfolio Management is the link between the IT service providers and the 
business units. 

• An IT service provider must continuously assess, plan, and direct the portfolio 
of offered IT services. 

• The business units must develop a portfolio of requirements, in which the de-
mand for IT services is identified. 

• The allocation of business and IT know-how between service providers and 
service customers is unique for each business process and thus must be ar-
ranged individually. 
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2.2 From a Project Oriented to a Product Oriented 
Perspective

2.2.1 Context 

An IT service provider sells IT services in the form of IT products to its custom-
ers. In this chapter we will analyze what exactly the products of an IT service 
provider are, and what the difference between an IT service and an IT product is. 
We consider what effect the product oriented cooperation between service provid-
ers and customers has on service providers.

2.2.2 IT Services and IT Products 

Currently there are intense discussions in both theory and practice whether IT 
services are of strategic importance for a company, or instead only consumer 
commodities, like electricity, water, or telecommunication services, which can be 
bought and implemented as standardized packages [Carr 2003]. Although we 
perceive this debate as adding little to achieving any higher goals, it points to an 
interesting development. Business unit IT service customers are driven by the 
desire to reduce the, in their view, high complexity and obscurity of IT service 
provision. Instead of developing complex projects or designing application sys-
tems, of which there is only a minimal understanding of functionality, with IT 
service providers, customers wish to buy IT services in the form of pre-defined 
products. In our discussions with business unit representatives we were often 
confronted with the demand to be able to select required IT products from an IT 
service provider's product catalog. Of course this should be possible at a prede-
fined unit price, in order to reduce high IT fixed costs and to be flexible enough to 
react to changing business requirements. 

IT products form the basis of cooperation between IT service providers and 
business units. 

By definition a product is a good or service, which satisfies needs and can be 
utilized advantageously by the customer [Kotler 2002]. It is described by the 
dimensions of “type” (function range), “quality,” “price,” and “quantity.” The 
product must be defined through a customer perspective. Accordingly this defini-
tion must be formulated such that customers understand it. The advantage of an IT 
product can only be realized in business unit customers’ processes or business 
products. Usually the benefit of IT advantage cannot be realized with a single IT 
product, but instead by a bundle of IT products.  
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An IT service actually represents a bundle of IT services or products, 
which help in supporting customer business processes or business products 
and thereby create a business advantage (see Fig. 8).

IT service

IT service

IT service

IT service

IT service

IT service

IT product

IT product

Business
process

Business
product

IT service provider IT customer

Manufactured products Sales product

Fig. 8. IT services and IT products 

To understand the IT product description, it is of utmost importance for the cus-
tomer to understand the product’s contribution to the business. An IT service is 
only then an IT product when it is represents an advantage while supporting busi-
ness processes or business products. Similar to industrial manufacturing, IT ser-
vices are comparable to manufactured units, while IT products are the IT service 
provider’s selling units.  

Fig. 9 demonstrates this concept of IT product visually using the example of a 
transportation company, whose business process “Produce Ticket” is supported by 
various IT services. The actual IT product includes all of the IT services employed 
within the business process “Create Ticket.” Included here are, for example: 

• IT services in process step “Enter Ticket Data”: Preparation of a workplace 
system for salespeople; Development and maintenance of application system 
for data entry; Development and maintenance of application system for timeta-
ble information; Development and maintenance of timetable database; Supply 
and provision for computer and memory resources; Preparation for and provi-
sion of an IT solution for self-service terminals; Networking the decentralized 
workplace systems and self-service terminals; Support services (Help Desk) for 
collaborators.

• IT services in process step “Calculate Ticket Price”: Development and main-
tenance of a central application system for transportation price calculation; 
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Preparation and provision of an IT computing center infrastructure for applica-
tion systems; Networking of decentralized systems. 

• IT services in process step “Issue Ticket”: Preparation and provision of print-
ers; Support and maintenance of ticket printers; Development and maintenance 
of an application system for the transmission of electronic tickets, for example, 
to cell phones. 

Create
Ticket
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Ticket Data

Calculate
Ticket Price

Issue Ticket

IT serv ice IT serv iceIT serv ice
IT serv ice IT serv ice

IT serv ice
IT serv ice IT serv ice

IT serv ice IT serv ice
IT serv ice IT serv ice

IT product

Fig. 9. An example of an IT product 

No singular IT service is of use to customers. Only in combination do IT services 
benefit and support business processes and thus are considered an IT product.

The proportion of IT services within a business process can vary (see Fig. 10). In 
extreme cases a process can be made up of only IT services. Examples of such 
business processes are “electronic procurement” or “on-line banking” processes. 
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Fig. 10. IT products implemented as bundles of process supporting services 

IT services can be standardized, in the sense of an unspecified customer 
mass production, or individual in the sense of a unique customization. 
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Standardized services are primarily employed in business neutral or back office 
processes. Examples of this are invoicing, bookkeeping, purchase processes, or 
personnel processes. Individual customized IT services, in contrast, are found 
particularly in core processes of strategic or competitive importance. The individ-
ual customized design of IT services for processes such as those in CRM or Sup-
ply Chain Management (SCM) can create competitive advantages, which would 
not be attainable with standardized services. 

What are typical examples of IT services and IT products in practice? An analyti-
cal evaluation reveals two separate categories of IT services and two of IT prod-
ucts (see Fig. 11).
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Fig. 11. Categories of IT services and IT products 

Category 1 – “Resource oriented IT services” 

Resource oriented IT services represent the past orientation of service providers. 
IT resources that are prepared and provided are considered services. Typical ex-
amples of resource oriented IT services and their corresponding unit sizes are: 

• Provision of CPU time (1 hour of MIPS) 

• Provision of disk space (1 GB per month) 

• Provision of resources for EDP printing (1000 lines) 

• Provision of resources for the development of software (1 man day) 

• Preparation and provision of PC (month) 

• Execution of technical transactions or jobs (1000 units) 
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The utilization of such IT services allows for a correct user allocation of IT re-
sources. However, from a customer’s point of view these services are actually 
inputs which only allow for a business oriented application when combined.

Resource oriented IT services are missing a business orientation. 

If resource oriented IT services would serve as a basis for cooperation between 
service providers and customers, then customers would be forced to define con-
tracts in technically defined units of which they have very little understanding. 
Customers would need to express their IT requirements as a combination of many 
individual services, which would necessarily increase the complexity and reduce 
the transparency of any agreement. Also it is extremely difficult for customers to 
estimate the required service capacities. For example, a customer can hardly judge 
whether the IT services necessary for the IT support of a business process (e.g. 80 
GB per month disk space and 150 MIPS per hour of computer performance) rep-
resent the costs of an efficient, competitive measure. 

Category 2 – “Solution oriented IT services” 

Solution oriented IT services are a first step toward a stronger business orienta-
tion, by which the service provider is presenting an IT solution as its service. 
Application systems are at the core of such services, which is why solution ori-
ented services are often found in software development. Examples of IT services 
in this category are: 

• Preparation and provision of an IT solution for invoice processing 

• Preparation and provision of a CAD solution for construction 

• Preparation and provision of an IT solution for text processing 

• Provision of a standard software solution for controlling 

Solution oriented IT services represent, from a customer perspective, a first step 
toward a business oriented cooperation with service providers. Several IT services, 
for example, the initial development, which then goes into production and mainte-
nance and the support of an IT solution, are bundled together by the service pro-
vider and negotiated as a sum total with the customer. 

Despite these advantages the following still applies:  

Solution oriented services are also not considered products because they 
do not offer customers business process benefits.  

In analogy to industrial manufacturing, IT solutions can be compared with produc-
tion plants, with which customers manufacture their real products. The production 
plant in and of itself is not useful to customers, but within it products are manufac-
tured which support business processes and products. Thus, for example, from a 
customer perspective an IT solution for creating invoices presents no real business 
process advantage. Only a solution’s output within the business processes, for 
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example the completion of a calculation procedure or the actual entry of invoice 
data, has real business benefit. 

Category 3 – “Business process supporting IT products” 

Customers buy IT products to support their business processes. 

The advantage and thus actual product of an IT service provider is a proc-
ess supporting service. Process supporting IT products consist in practice 
of a multiplicity of individual IT services.  

Management and support services are also included in addition to the core services 
for the provision of hardware, software, and networks. Thus, in the previously 
mentioned example of the transport company, support services are provided in the 
form of Help Desks for supporting users, and management services are provided 
for the company’s computer center.  

Typical business process supporting IT products are: 

• IT support of a personnel process (e.g. production of wage and salary state-
ments) 

• IT support of a procurement process 

• IT support of an electronic selling process 

• IT support of office communication processes (e.g. email service, text process-
ing, Internet service) 

In contrast to IT services described in Categories 1 and 2, service providers and 
customers dealing with process supporting IT products do not negotiate over 
technical parameters and functionalities, but instead over business oriented prod-
uct properties and conditions. For example, in the previously discussed example of 
the IT product “Create Ticket,” negotiations would concentrate on the following 
aspects:

• Product properties (to what extent is IT support within the business process 
necessary and what functionality must the IT product include)

• Product quantity (what is the expected number of tickets per month)

• Product price (per ticket)

• Terms of delivery (when and within which time period must the tickets be pro-
vided)

• Product quality (e.g. supply of a ticket guaranteed within 30 seconds with a 
probability of 99.9%) 

The service provider makes the necessary production capacity available and pro-
duces the IT services required for the IT product. Production here means that 
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every time a business process is executed, an IT product, in the sense of a process 
supporting service, is produced. For example, when a customer at a self-service 
terminal is provided with a ticket printout, at this moment an IT product “Ticket is 
Created” is produced by the service provider and utilized by the customer. Produc-
tion and consumption of the product take place simultaneously, as is usually the 
case with service products.  

Today, especially big IT service providers are already offering process supporting 
IT products for selected business processes. Example 2 presents such a product 
offered by the Deutsche Telekom AG. 

Ex. 2. The Deutsche Telekom AG Central Billing Services (referred to as 
ZB) product catalog [Deutsche Telekom 2001]. 

The Central Billing Services (ZB) is the designated center for billing 
competence within Deutsche Telekom AG. ZB develops, operates, and 
maintains systems for the company subsidiary units T-Mobile, T-Com, 
T-Online, and T-Systems, which deal directly with external customers. 
ZB also supports the group service provider T-Networks Billing and Ac-
count Receivable solutions. T-Networks provides Deutsche Telekom AG 
customers with electronic billing and post-processing calculations. As 
one of the largest service providers in this market segment world-wide, 
ZB produced approximately 38 million bills monthly and provided 9.1 
million individual connection reports in 2000. Altogether per month 6.1 
billion service units required from 41 000 users were provided. 
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Fig. 12. Billing and accounts receivable process value chain 

The ZB service portfolio is presented in a product catalog and covers 
Category 3 process supporting products. These are defined in addition to 
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the value chain of the Billing and Accounts Receivable process, which is 
illustrated in Fig. 12. 

The service portfolio consists of products for each stage of the value 
creation process. Thus, for example, the product for the value creation 
stage “Rating” consists of the following standardized sub-functions: 

- Mapping of service units to contracts and products 

- Quantity determination 

- Allocation of prices 

- Accumulation of service units and production of object pricing 

The product offerings cover all required IT services necessary for the 
provision of the described value chain sub-function. The product price is 
negotiated on a Target Costing Basis and is based on the identification 
and measurement of the value drivers in the individual value chain seg-
ments. 

The product prices, IT product functionality, and quality, which are negotiated 
between service providers and customers, have a crucial impact on the competitive 
capacity of the business products. The business significance is usually clearly 
higher than it is in the IT services and IT products of Categories 1–3. 

IT Products and Outsourcing 

In the current developmental trends in outsourcing, the shift in the concept of 
products from resource oriented IT services in Category 1 to business product 
supporting IT products of Category 4 is visible. This is demonstrated in Example 
3.

The four categories of IT services and IT products are not mutually exclusive. On 
the contrary, they are often employed complementarily in practice. Service pro-
viders’ IT products are made up of IT services (see Fig. 13). In order to be able to 
provide IT services, service providers must continue in working on IT projects, 
developing application systems, and operating and maintaining infrastructures. 
Therefore it is necessary for service providers to internally define their services on 
the basis of resources and solution oriented IT services. The business process and 
business product supporting IT products made for customers are the result of a 
combination and integration of the service provider’s internal services. The inter-
nal IT services thus form the link between the service provider’s IT oriented base 
objects (projects, applications, infrastructures) and the business oriented external 
IT products demanded by customers. 
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Ex. 3. The development of understanding of IT services and IT products 
with regard to outsourcing.  

Outsourcing is a driver for the advancement of understanding IT prod-
ucts, since it is based on a clear separation of service providers and cus-
tomers, as well as market oriented competition structures. The develop-
ment of new outsourcing alternatives exemplifies all four categories of IT 
services and IT products described here. 

The basis for the classical outsourcing infrastructure is a resource ori-
ented IT service understanding. Infrastructure outsourcing covers the mi-
gration of IT or parts of IT. IT resources are moved to external service 
providers. The service provider in many cases also assumes existing cus-
tomer IT resources for which he must pay, such as assets or employees. 
Customers will receive a bill for the agreed price for the utilization of IT 
resources.

Category 2 solution oriented IT services can be found at the core of new 
outsourcing alternatives, like Application Management Outsourcing or
Application Service Providing (ASP). In Application Management Out-
sourcing the service provider assumes not only the operation and mainte-
nance of the application infrastructure but also the enhancements to the 
application. It is responsible for the application over its complete life cy-
cle. Although the service provider is responsible for the application, it 
usually remains owned by the customer. ASP is a concept for renting ap-
plication software, by which a service provider makes an application 
available and receives a rent, usually dependent upon use. The service 
provider owns applications and their required infrastructure. 
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Business Process Outsourcing (BPO) is based on Category 3 process 
supporting IT products. In this BPO context, entire business processes or 
parts of them are moved to external service providers. Frequently the 
service provider takes on those customer resources linked to the business 
process, such as existing IT infrastructures, applications, and employees. 
The service cost accounting can take place on the basis of unit prices. 
Variable price models, which take into account different quantities of IT 
products actually used by customers, lead to service providers assuming 
a part of the customer’s business risk. For example, if the process of bill 
creation is outsourced and the customer pays per bill created, then cus-
tomer business losses, which lead to a lessening of bills created, directly 
affects the service provider’s income. 

The migration of Category 4 business product supporting IT products 
leads to Business Product Outsourcing. For example, if a telecommuni-
cations company moves the IT services necessary for its business product 
“new telephone connection” to an external service provider, then it is 
considered Business Product Outsourcing. Similar to BPO, the service 
provider assumes a part of the business risk should variable price models 
be used. Should the customer sell fewer new telephone connections, the 
income of the service provider would be reduced. 

Today, the requirements for a product oriented cooperation are being fulfilled in 
many companies. IT service providers are creating distribution and marketing 
organizations, designing product catalogs, or setting up service level manage-
ments. In the business units, departments have been designated to purchase IT 
products and proposals for purchasing strategies for various product categories 
have been designed: even approaches to redefining the role of the CIO to a Chief 
Sourcing Officer have been discussed. 

In any case, the real implementation requires the creation of new roles and the 
rearrangement of tasks within the information management unit (see Fig. 14). 

Product management is of utmost importance because it is responsible for 
both the service provider’s sales of IT products and the customer’s pur-
chases of IT products. 

The chief responsibility of the customer’s product management is to negotiate and 
buy the necessary IT products offered by the service provider. The respective 
business process managers can assume the role of the product manager for exam-
ple. This makes inherent sense because these managers are ultimately responsible 
for the business processes and thus for the IT products needed during the business 
process. Alternatively, especially in larger companies, a central organizational unit 
can take on the role of product management (e.g. a CIO organization of a business 
unit).
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Fig. 14. The elements and roles of a product oriented information management 

In the service provider’s area there also exists a product management, which acts 
as an interface to the customer. The classical tasks of the product management are 
managed here, e.g. product development, introduction of new products, product 
support, market observation, and product controlling [Matys 2002]. 

The definition of the portfolio offering is a strategic task of management. 

Usually a service provider has for both development and production departments 
independent service portfolios, which are made up of different services. Common 
development services are, for example, the supply of development resources or the 
development of application systems. In production, mainly operating resources, 
infrastructure components, or support services are offered. A central task of the 
service provider’s product management is to combine the individual development 
and production portfolios to create an integrated portfolio offering. Customer 
oriented IT products can only be developed with this integrated approach. 

The creation of the service provider’s offering portfolio calls for an inten-
sive cooperation between the development and production departments. 
Each IT product offered in the portfolio must be designed (i.e. developed) 
and produced (i.e. manufactured). 

In order to create a portfolio offering which meets demand, an intensive interac-
tion between the product management of the service provider and that of the cus-
tomer is necessary. 
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Fig. 15. Differences between traditional and product oriented information management 

The effects of a product oriented information management become transparent 
when the differences between traditional and project oriented perspectives are 
specified (see Fig. 15): 

• The self-conception of the IT department changes from one of a pure project 
developer and operator to that of a producer of products. 

• The basis of collaboration between IT and business units is no longer joint IT 
project development, but the selling and purchasing of products. 

• A consequence of the first two points is that the formal relationship between IT 
and business units is no longer characterized by a contractual relationship, but 
instead by competition oriented market mechanisms. 

• The classical project management as a control instrument is replaced by the 
product managements of both the IT and business units. 

• Service cost accounting is no longer calculated by means of a fixed cost key, 
but instead by the product price. This guarantees a user-fair allocation, because 
the user of an IT product pays directly by purchasing it. In determining a pric-
ing structure, the service provider must calculate actual product costs. 

• This new kind of cooperation leads to an IT department changing both its per-
spectives and behaviors. Technological characteristics are no longer the center 
of attention, but instead customer requirements. Instead of reacting to a busi-
ness unit requirement by initiating a joint IT project, through a new customer 
orientation a proactive stance is taken by way of producing a portfolio of prod-
ucts. These will very likely be sold, thereby satisfying customers’ demands.  
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• The fundamental reference object for the IT department is no longer application 
systems or solutions, but rather products. Thus, the IT department’s base model 
must change. The phase oriented internal view, with the distinctive planning, 
development, and operating phases, is replaced by an integrated product view, 
which allows customers to be offered complete products. If the business unit’s 
task was primarily specifying system requirements, then it now concentrates on 
negotiating with the IT service provider over business oriented product charac-
teristics.

2.2.3 Core Concepts and Recommendations 

• The collaboration between business units and IT service providers is based on 
the purchases and sales of IT products. 

• IT services are the manufacturing units and IT products are the selling units 
produced by IT service providers. 

• An IT product is made up of IT services and supports a customer’s business 
process or business product. 

• An IT product must be of use and advantageous to the customer’s business 
process or business product. 

• Two types of IT services can be differentiated: resource oriented services and 
solution oriented services. 

• Two types of IT products can be differentiated: business process supporting and 
business product supporting products. 

• Process supporting IT products are suitable for both the support of standardized 
business processes with high volumes (e.g. bookkeeping processes, personnel 
processes, or purchase processes) and individual business processes (e.g. distri-
bution or logistics processes). 

• A product oriented information management requires new roles. Product man-
agement is of utmost importance because it is responsible for the sales and pur-
chasing of IT products for both the service provider and the customer, respec-
tively.

• An IT service provider’s development and production units must work closely 
together in order to define a customer-fair product portfolio. 
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2.3 Industrialization of IT Service Production 

2.3.1 Context 

IT services must be designed and produced by IT service providers. The IT service 
production can thus be regarded as a manufacturing process, which in many re-
spects is comparable with the manufacturing processes of other companies and 
industries. Following we will describe some analogies between industrial manu-
facturing and IT service production. The goal is to identify those areas in which it 
is possible and makes sense to transfer successful management concepts and 
methods from industrial manufacturing to IT service production. 

2.3.2 IT Service Production 

The IT service production can be seen as a manufacturing process. It consists of 
the three main activities presented in Fig. 16. 
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Fig. 16. IT service production process 

In the context of Portfolio Management, which is often called program manage-
ment in industrial manufacturing, the service provider’s portfolio of IT services 
(the manufacturing portfolio) is actively configured and controlled. Portfolio 
Management specifies the service characteristics and defines requirements for IT 
development and IT production. Development is responsible for the technical 
design of services. Within the IT unit, development concentrates predominantly on 
application development. The production infrastructure of an IT service provider, 
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as previously described in the introduction, consists of five main elements, 
namely: application systems, servers, memory, WAN/LAN, and workstations. IT 
production is responsible, with the exception of applications, for the organization 
of production infrastructure and controls the actual production process. A detailed 
description of processes and tasks within IT service production is presented in the 
description of the model of an integrated information management in Chapter 3. 

The idea of considering IT service production a manufacturing process 
permits successful management approaches and methods to be transferred 
from industrial manufacturing to IT service production. 

As a starting point for the transfer it is worthwhile to take a look at the historical 
development of industrial service production. Fig. 17 presents an overview of the 
central concepts, drivers, and results, which shaped the development of industrial 
service production. 

Looking at history, two significant insights can be won. First of all, industrial 
service production was confronted with comparable IT service production chal-
lenges: Automation, modularity, focusing, flexibility, and value orientation are 
core challenges in both industrial and IT service production. Secondly, develop-
ment within IT service production lags behind. 

Today IT service production is dominated by those questions which indus-
trial management considered and had to deal with in the 1980s. 
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Fig. 17. Concepts, drivers, and results in the production of industrial services 



Industrialization of IT Service Production      31 

The process of service production has opposing goals, namely those of the exter-
nal market and those of internal operating (see Fig. 18). On the one hand, custom-
ers of a company expect a speedy delivery and high quality of products. However, 
service production is subject to internal operating goals, above all high flexibility, 
which allow for a quick reaction to changes in demand, and as small as possible 
operating costs. An economic gain can only be achieved though a combination of 
both systems. 

high
profitability

short delivery
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high quality
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low operating
costs

External
Market

Internal Operating
Goals

Fig. 18. Divergent goals in the production of IT services 

Industrial manufacturing management concepts can be transferred to the produc-
tion of IT services. From our standpoint such a transfer appears promising, espe-
cially within the following five areas (see Fig. 19): 

• Integrated service production concepts: At the core of these concepts is an 
integrative, that is, holistic perspective of the service creation process. This in-
cludes concepts such as Value Engineering, Design-for-Manufacture-and-
Assembly, and Plant Engineering. Value Engineering enables and supports a 
function oriented and economically efficient process. With respect to the crea-
tion of IT products, this means creating in line with demand and competitive IT 
services. Using the principles of Design-for-Manufacture-and-Assembly, IT 
services can be designed so that they are geared for production. Geared for pro-
duction means that services are produced fulfilling all functional requirements 
but at the same time at minimum cost. Plant Engineering (factory planning) of-
fers solutions for planning and designing manufacturing plants, as well as 
monitoring the entire production implementation. In IT this refers in particular 
to planning computing centers. 
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• Production planning and controlling concepts: A number of both detailed and 
proven concepts are employed in industrial manufacturing in the areas of pro-
duction program planning, quantity planning, scheduling, capacity planning, 
and order monitoring. These concepts are clearly more advanced and efficient 
than those approaches currently used in IT service production. 

• Costing and performance accounting concepts: These concepts can be em-
ployed in resolving fundamental questions of costing and performance calcula-
tion (e.g. process cost calculation, accounting of single and overhead costs, or 
the distinction between use and idle time costs). They can also be used with re-
gard to the concrete design of cost categories, cost centers, and cost object ac-
counting, calculation procedures, product profitability, or plan cost calcula-
tions. Industrial manufacturing offers a broad wealth of experience upon which 
the often rudimentary approaches in IT service production can be built. 

Integrated service
production
• Value Engineering

• Design-for-Manufacture-and-Assembly
• Plant Engineering

Cost accounting and
results accounts

• Cost accounting systems
• Preliminary and post-accounting
• Product profitability accounting

Production planning
and controlling

• Production program planning
• Quantity planning

• Scheduling and capacity planning

Industrial
Quality Management

• Service-oriented Quality Management
• Total Quality Management

• Six Sigma

Program Planning
• Portfolio Management

• Strategic, tactical, operational
program planning

IT service production

Fig. 19. Analogies between industrial and IT service production 
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• Quality Management concepts: Although quality plays a central role in IT 
service production, IT Quality Management approaches in practice often ex-
hibit strong phase orientation, for example in software development or operat-
ing. A holistic, customer view of quality usually fails to answer even the most 
fundamental questions, for example questions about systematic definition and 
recording of the quality costs caused by IT products. Here holistic approaches 
developed in industrial manufacturing, for example total quality management 
or Six Sigma offer clearly more far-reaching solution concepts. 

• Program Planning concepts: Industrial manufacturing has a broad wealth of 
experience of concepts and methods for the complete planning and controlling 
of manufacturing and sales programs. Manufacturing and sales programs are 
planned strategically, tactically, and operationally. Planning is closely inter-
locked with development and production planning. IT service providers can use 
this experience to actively arrange and steer their portfolio of IT services. 

In the context of integrated information management all five areas enumerated 
above are evaluated and play a central role in the description of the universal 
model in Chapter 3. Again in Chapter 4 these areas are described with real sample 
applications.

2.3.3 Core Concepts and Recommendations 

• IT service production is a manufacturing process which consists of the three 
main activities Portfolio Management, development, and production. 

• Successful management approaches and methods from industrial manufacturing 
and service production can be transferred to IT service production. 

• Concepts of integrated manufacturing, production planning and controlling, 
cost and performance accounting, quality management, and program planning 
can be transferred from industrial manufacturing to IT service production. 

• IT service production goals are in conflict. The conflict between external mar-
ket goals and those of the internal operation must be resolved. 
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2.4 Integrated Management of Portfolio, Development, 
and Production 

2.4.1 Context 

Only when the three subareas of IT service creation, Portfolio Management, de-
velopment, and production, are held closely together, can an IT service provider 
produce in line with demand for services in an economically efficient manner. In 
the following section we look at this challenge in greater detail and describe which 
requirements must be differentiated in integrated management of portfolio, devel-
opment, and production. 

2.4.2 Integrated Management 

The integration efforts in IT service production must go in two directions: 

The management processes in IT service production must be both horizon-
tally and vertically integrated. 

More concretely this means (see Fig. 20): 

• The horizontal integration concentrates on interfaces between Portfolio Man-
agement, IT development, and IT production. The goal is to develop consistent 
management concepts, which do not focus only on one of the three subareas, 
but instead treat IT service production as a whole. 

• In IT service production vertical integration pushes different levels of operation 
into the foreground. Strategic, planning, and operational tasks exist in each of 
the three subareas and cannot be regarded separately. Integration is of crucial 
importance, especially on a strategic level. An IT service provider’s portfolio 
strategy, development strategy, and production strategy must be coordinated 
with one another. Chapter 3 considers this matter in greater detail. Develop-
ment and Production Planning are more or less treated separately, but must also 
be coordinated with regard to scheduling and resources. On the operational 
level IT production plays a central role in that it contains the majority of tasks 
for the production of IT services. 
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Fig. 20. Horizontal and vertical integration of IT service production 

Both integration directions play a central role within the model of the integrated 
information management that will be introduced in Chapter 3. Considering the 
status quo situation in IT service production with regard to integration, two defi-
cits come directly to mind: 

Today, instead of a whole service portfolio, most individual services are 
planned, developed, and produced independently. The links between the 
services create the architectures.  

Today, the focus in IT service production is on planning and development, 
i.e. on the functional organization of IT services. Production plays only a 
subordinate role. 

Long-term improvements can only be achieved by improving information man-
agement concepts and instruments. From our standpoint three aspects are center 
and foremost: 

• Output orientation: In an output oriented view, outputs of IT service produc-
tion, i.e. IT services, are centrally positioned. Portfolio Management, develop-
ment, and production must be regarded as necessary subtasks for the production 
of a service. All three subtasks must be given equal attention so that a customer 
oriented, low-priced and qualitatively high-quality IT service can be produced. 

• Consistency: The majority of information management instruments used today 
are phase oriented. They concentrate either on Portfolio Management, devel-
opment, or production. Each phase must be optimized individually. Only con-
sistent, phase-spanning management instruments allow for a total optimization 
and an output oriented view. 

• Two-way directions: Today, feedback is usually found only in one of the IT 
service production phases. Thus, for example, most procedures in software de-
velopment include loops and feedbacks. However, over more than one phase, a 
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strictly sequential approach is usually pursued. For example, experiences and 
requirements from production rarely flow into earlier developmental phases. 
Organizationally, development and production are somewhat consciously sepa-
rated. Even if processes formally exist for the integration of employees from 
both production and development teams, in reality they fail frequently due to 
organizational and psychological barriers. In line with this mindset, in one of 
our discussions about the typical relationship between development and pro-
duction, an IT manager put it this way: “The software is developed and then 
thrown over the wall into production.” 

IT service providers must face the challenge of a greater integration of portfolio, 
development, and production tasks. 

Production will gain significance within IT service creation. 

Production costs represent a great percentage of the total costs of IT service pro-
duction. It is thus most efficient to work in this area where the largest cost blocks 
can be effectively reduced. In addition, an increasing product orientation supports 
this trend. Significant, customer oriented IT products contain a number of produc-
tion services, which encompass far more than company infrastructure alone. These 
can only be delivered in the quantity and quality desired by the customer through 
great efforts in production. 

Today’s separation of development and production is mirrored in the formal or-
ganization of the interface between service providers and customers. The tradi-
tional organization of the relationship between the two is presented in Fig. 21 
above (Alternative A). The customer makes a request to the development unit, 
initializing the development of an IT solution. After the solution (fulfilling the 
request) has been manufactured, the solution is accepted by the customer. After-
wards the customer sends a request to production and hands over the developed 
solution. It is a purely formal mechanism with which the delivery of the cus-
tomer’s developed solution is passed on to production. In practice the technical 
delivery is carried out directly between development and production. The conse-
quence of Alternative A for the customer is that he must make two contracts with 
usually two different contracting parties, which presents an unnecessary complex-
ity to business. Practice shows that problems are often thrown back and forth 
between development and production, both assuming the other is responsible, 
which creates great problems for the customer in identifying who the responsible 
persons actually are. With this alternative, cooperation takes place between service 
provider and customers based on development and production resources, thus it is 
particularly suitable for Category 1 (see Chapter 2.2) resource oriented IT ser-
vices.
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Fig. 21. Organizational alternatives for the formal interfaces between service providers and 
customers 

Alternative B presents an intermediate path in the direction of a strictly product 
oriented cooperation. From a customer perspective it leads to a reduction of com-
plexity because the customer’s interface with the service provider is exclusively 
with production (Alternative B1) or development (Alternative B2). In the context 
of Alternative B1, production is responsible for the whole customer relationship. 
The customer makes a request to production for the delivery of an IT solution. 
Production then makes a request for solution development and receives the fin-
ished solution from the development unit. In this approach a part of the contractual 
relationship is shifted from the customer to the solution provider, which clearly 
reduces the complexity for the customer. Alternative B2 illustrates the reverse 
approach. The development takes on a part of the customer relationship, receives 
the request for development of an IT solution, and coordinates with production on 
the contractual conditions of operating. Production provides the customer with an 
operating solution. Alternatives B1 and B2 are particularly suitable for Category 2 
solution oriented IT services. 
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Alternative C presents the strictly product oriented approach again, which is par-
ticularly important when employing business process and business product sup-
porting IT products. The customer buys the service provider’s IT products. The 
interface to the customer comes in the form of Portfolio Management. The IT 
products contain both development and production services. For this reason both 
development and production units are equally involved in the organization and 
production of the services. 

In practice how can portfolio, development, and production views be integrated 
into common perspective?  

We see a promising approach in the transfer of integrated management 
concepts from industrial manufacturing (as previously described) to IT 
service production.  

Simultaneous Engineering, Design-for-Manufacture-and-Assembly, Plant Engi-
neering, or Value Engineering are only a few of the concrete concepts which 
developed in industrial manufacturing as a result of many years invested in inte-
grative management processes. 

2.4.3 Core Concepts and Recommendations 

• The management processes within IT service production must be both horizon-
tally and vertically integrated. 

• Horizontal integration focuses on the interfaces between Portfolio Manage-
ment, development, and production. The management processes must be con-
sistently arranged horizontally.  

• Vertical integration focuses on the integration of strategic, planning, and opera-
tional task levels within IT service production. 

• Integrated management processes must be output oriented, consistent, and bi-
directional.

• Production must be granted a higher level of priority in IT service production. 
Production has considerable influence over the quality and manufacturing costs 
of IT services. 

• A service provider must see its service portfolio as a whole, and steer and con-
trol it accordingly. 

• An IT service provider’s customer interface is Portfolio Management and not 
IT development and production units. 
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2.5 Life Cycle Oriented Information Management 

2.5.1 Context 

IT products, like all products, have a life cycle. For this reason a service pro-
vider’s portfolio of IT products must be life cycle oriented. In this chapter we 
consider what the effects of IT product life cycles on information management are 
and what exactly life cycle oriented Portfolio Management means. 

2.5.2 Life Cycle Perspectives 

Today, many IT service providers are facing a great challenge: Year for year their 
operation, maintenance, and support costs continue to increase. Despite consolida-
tion and standardization efforts they have not been able to sustain any decline in 
these cost blocks. This is mainly due to the introduction of new applications and 
new technologies, platforms, and architectures. It would be possible to, at least 
partially, compensate the effects of this development in economically speaking 
“good times” by increasing IT budgets. However there are serious consequences 
should budgets stagnate or sink. An ever-larger percentage of the budget is needed 
to keep the existing solutions and infrastructures intact. Fewer and fewer means 
are available for the realization of new solutions. Today, many IT units complain 
about the fact that only 10–30% of budgets are allocated to realizing new IT pro-
jects. The remainder is spent on maintenance of current production. It is increas-
ingly difficult under these premises for the IT unit to play a formative or strategic 
role within the company. 

Why has this developed as it has? In our view the main reason is the neglect of life 
cycle oriented management concepts. It is easy to be intuitively clear on the rela-
tionships between nonrecurring costs of new IT solution development and recur-
ring costs of existing solution production and enhancement. However, there exist 
neither whole life cycle models nor concrete numbers and facts regarding life 
cycle costs. Even today, IT Portfolio Management gives hardly any attention to 
aspects of the IT life cycle. 

Life cycle management is a task belonging to Portfolio Management. The 
portfolio of IT products must be actively designed and controlled with re-
spect to the time/product maturity horizon. 

This problem is most avidly demonstrated when searching for IT life cycle mod-
els. IT life cycle models deal almost exclusively with concepts for managing the 
software development life cycle. Certainly, development is important, but it is 
only one phase in the life cycle of an IT product. Comprehensive life cycle mod-
els, which start with planning and end with retiring the product’s operation, are 
found extremely seldom in information management. 
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Very gradually service providers are beginning to realize that design decisions, 
made in the development phase, have great impact on the software’s operation and 
productivity. The well-known relationship between how costs appear and how and 
when they are determined is also evident in industrial IT products, as shown in 
Fig. 22. 

Decisions made early on in development generate a majority of the subse-
quent IT product’s life cycle costs.  

These costs are of particular relevance in the later life cycle phases, i.e. in produc-
tion. At that point though they can only be marginally influenced. 
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Fig. 22. Cost rationale setting and actual costs in a product’s life cycle 

In IT this neglected link has resulted in years of exploding production costs, com-
plex infrastructures, and problems in quality. With each new IT solution new 
systems, platforms, and architectures have been introduced into production. De-
velopments, like the Internet or E-Business, have resulted in completely new 
production infrastructures. Today, production is confronted with “server chaos,” a 
term coined in one of our discussions by the head of a computing center. It is not 
surprising that presently due to this development cost oriented topics such as 
platform consolidation, standardization, adaptability, and virtualization dominate 
IT production.  
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IT Product Life Cycles 

IT products go through a life cycle. Costs incurred and possible gains of an IT 
product change as the product goes through the phases of its life cycle. The life 
cycle of an IT product can be divided into several phases. These can be seen from 
either a service provider’s or market perspective. 

The manufacturer oriented product life cycle is based on the typical life cycle 
phases of an information system and is presented in Fig. 23. It begins with a plan-
ning and an initial development phase. The initial development phase covers not 
only real development but also integration and testing. At the end of the initial 
development phase, product production begins. This phase includes the actual 
operating of production infrastructure, for example server, application systems and 
networks, product support (most importantly user support), and continuous main-
tenance. While operating, products are also simultaneously being enhanced. In 
contrast to maintenance, which concentrates on the elimination of errors, product 
enhancement incorporates new customer requirements and functional extensions. 
The last phase of the IT product life cycle is retirement of operation or decommis-
sion. In a closer examination of each phase, actual tasks can be assigned to each 
life cycle phase. These assignments will be handled later in Chapter 4.3, where the 
distribution of tasks will be discussed using a practical example. 

Planning Initial development
Production

(operation, support,
maintenance)

Retirement
decommission

Product enhancement

Fig. 23. The service provider’s view of the IT product life cycle 

Comparable manufacturer oriented life cycle models exist. As an example, the 
Business Application Life Cycle developed by Gartner Research is presented in 
Example 4. 

Manufacturing oriented life cycle perspectives allow for the development of holis-
tic product management concepts. Using these concepts, however, little can be 
said about a product’s marketability. For a service provider this is of utmost im-
portance, particularly if it concerns the strategic adjustment of its product portfo-
lio. For this reason market focused life cycle models play an important role in IT. 
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Ex. 4. Business Application Life Cycle by Gartner Research [Zrimsek et 
al. 2003] 

The introduction of new IT applications is, in practice, often considered a 
nonrecurring project, which is finished with the start-up of application. 
The Business Application Life Cycle developed by Gartner Research re-
places this project oriented view with a life cycle orientation. The Busi-
ness Application Life Cycle concentrates on the life cycle of purchased 
software applications. 
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Fig. 24. Business Application Life Cycle 

The Business Application Life Cycle has four core phases as presented in 
Fig. 24: Strategize, Evaluate, Execute, and Manage. Tasks are specified 
and assigned to each phase. 

The goal of the Strategize Phase is to plan the future business and tech-
nology initiatives. The Evaluate Phase results in the acquisition of an IT 
application which fulfills the requirements of the respective business 
process. This model focuses on purchased IT applications, thus essential 
elements of evaluation include the selection of suppliers and the negotia-
tion and signing of a contract. The Execute Phase covers all tasks which 
are necessary for the implementation of an IT application. The specified 
activities must not necessarily run simultaneously. All tasks taking place 
after the implementation are part of the Manage phase. In addition to 
training, support, and controlling, this also includes functionality and 
technology improvement as well as the final disengagement of the IT ap-
plication.
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The traditional market oriented life cycle of a product typically differentiates 
between the phases of product development, product introduction, product growth, 
product maturity, and product decline as presented in Fig. 25. The possible reve-
nue and profit of a product depends on which life cycle phase the product is actu-
ally in. A service provider must thus have product replacements at hand at the end 
of a current market life cycle. It must also strive to have a balanced product port-
folio, with products in different life cycle phases. 
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Fig. 25. Classical market oriented product life cycle 

In each life cycle phase the service provider’s product management faces different 
challenges [Matys 2002]:· 

• In the product’s Development Phase it must be ready for the market as quickly 
as possible, but appropriate measures must also be taken for the introduction to 
the market. 

• In the Introduction Phase, the identification and elimination of a new product’s 
“teething pains” stands in the foreground with the product’s market establish-
ment and reaching the breakeven point. 

• The consolidation of product growth is the main goal of the Growth Phase.
This can take place, for example, by way of an increase in product quality 
and/or product functionality. 

• In the Maturity Phase the goal is to defend the product’s market position, for 
example, by using differentiation strategies, price reductions, new channels of 
distribution, or intensified sales promotion initiatives. Already in this phase the 
development of a successor product should begin. 

• The main objective of this Decline Phase is to avoid losses. The product must 
be taken off the market in a timely manner and replaced by a successor. 
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Independent of whether a manufacturing- or market-focused life cycle perspective 
is taken, life cycle orientation directly affects information management. Acting as 
examples, three consequences are discussed here: 

• Within Portfolio Management, expected life cycle costs of an IT product must 
already be carefully considered and flow into product evaluation and prioritiza-
tion. In practice, today, decisions about IT portfolios are usually made on the 
basis of IT development costs. 

• Different development alternatives for an IT product must be evaluated with 
regard to their effects on the entire product life cycle. In particular, conse-
quences for future production must be considered. Decisions made in the de-
velopment phase, for example the choice of certain system platforms or appli-
cation architectures, will have a great impact on later production. Developers 
must be aware of this and ideally be given a set of rules, which points out the 
effects of certain decisions on the life cycle. 

• IT product controlling must be made on the basis of life cycle costs. Only with 
this information can economical decisions be made as to the point of an IT so-
lution’s retirement or a complete cost/benefit analysis be made. 

In IT special attention must be given to the strong interdependency of IT products. 
Between the products there exists a multiplicity of dependences and interfaces, 
which must be considered in a life cycle management context. Thus, for example, 
an IT product which has reached the end of its life cycle sometimes cannot be 
stopped and/or taken out of operation, because the application systems used for 
this product are needed for the production of other products. 

Product Data Management (PDM) 

Precise and reliable information about a product in each phase of its life cycle is a 
prerequisite for life cycle management. It is the task of PDM to collect and man-
age this information and to make it accessible. In the 1980s, in industrial manufac-
turing, the term PDM was coined for tools with which CAD files and designs were 
organized and managed. Since then PDM has gradually developed and today 
forms the basis of a company wide management of product life cycles. PDM is 
incorporated in the planning phase of a product, where all product relevant infor-
mation is collected. The collected information includes not only descriptive elec-
tronic documents, such as designs, documentations, or marketing plans, but also 
information about the product itself, such as product structure, product parts or 
necessary raw materials, information about current product status, and workflow 
relevant information, such as data from project management. 

The collected PDM information can be evaluated at different levels of aggrega-
tion. For example, highly consolidated information about products is an important 
basis for managerial decisions. In contrast, product developers need rather detailed 
information about product structure to get their work done. One of PDM’s goals is 
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to collect and assemble information just once and make it available for different 
information processing systems, such as a development environment or text proc-
essing system. 

The introduction of advanced PDM tools led to a clear shortening of information 
access times and reduced redundancy in industry. In order to obtain these positive 
effects also in IT, it is necessary to introduce and utilize PDM as an instrument in 
information management. Here existing sources of information, which have been 
made available in the context of Asset Management or Configuration Manage-
ment, can partially be taken advantage of. However, information here is usually 
not sufficient for PDM, as shown in Fig. 26. 
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Management

Life Cycle
Management

Product Data Management

Inventory information 
management

(e.g. HW, SW components, l ocati ons , 
financial worth)
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Production Relevant
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Product Relevant
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Fig. 26. IT Product Data Management (PDM) 

A company’s IT tangible assets are accounted for in its inventory within the 
framework of Asset Management. These IT tangible assets include, for example, 
elements of hardware infrastructure (like servers, workstation systems, printers, 
routers, or cabling), software elements (like application systems or software li-
censes), and documentation. In addition to the asset’s fundamental information, 
financial information, such as current write-off value, can also be collected. 
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The inventory data created by Asset Management gives little information about 
the relationships and interdependencies between the individual elements. Practi-
cally, however, it is exactly this information that is of significance. For example, if 
a network component is replaced or if a new release of software is introduced, 
then the effects of these changes must be anticipated and planned for in time. A 
supporter should be able to recognize interdependencies between individual infra-
structure elements in order to analyze the effects and causes of an error. Configu-
ration Management is the commonly known name given to those responsible for 
managing the relationships between components described by Asset Management. 
Example 5 shows, in practice, how such a configuration management can be de-
signed based on the IT Infrastructure Library (ITIL, see Chapter 2.6). 

Ex. 5. Configuration Management based on ITIL [OGC 2000] 

Concerning ITIL, Configuration Management is responsible for the de-
scription of a logical model of the entire infrastructure and all services. It 
is the basis for all the other defined support processes in ITIL: Incident 
Management, Problem Management, Change Management, and Release 
Management.  

Configuration Management is built upon a Configuration Management 
Database (CMDB). Specifications described in CMDB are stored as Con-
figuration Items (CI). Typical CIs are hardware components, system 
software, application systems, standard software, databases, platforms, 
software releases, change documentation, network components or service 
management components, like capacity plans, incidents reports, or 
change requests. Each company must individually define the level of de-
tail at which CIs are defined. ITIL suggests, complementary to the 
CMDB, that a Definite Software LIBRARY (DSL) should be installed, in 
which all official software CIs are physically kept, for example, all origi-
nal copies of software installed at the company. 

Each CI is described by attributes. Typical attributes are name, serial 
number, category, version number, location, owner, license, status, rela-
tions, incidents, problems, or changes. Meanwhile there are a number of 
professional software solutions available for the construction of a CMDB 
and administration of CIs.  
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Fig. 27. Configuration Management process and database 

ITIL suggests five fundamental activities for the construction of a Con-
figuration Management: 

- Planning: Definition of goals, scope, rules, guidelines, and procedures 
of Configuration Management. 

- Identification: Selection and identification of configuration structure of 
all CIs. 

- Control: Assurance of fitting and suitability of CIs; only authorized 
and identifiable CIs may be taken into the CMDB. 

- Status accounting: Preparation of information on each CI’s current and 
historical data over its entire life cycle. 

- Verification and audit: Implementation of controls and audits to exam-
ine and verify the physical existence of all CIs and their correct regis-
tration in the CMDB. 

If Configuration Management is to manage IT product information, then the rela-
tionships between business and technical information must also be described. In 
addition to actual product information, product structure information is also very 
important, i.e. the individual IT services making up the product, and the infrastruc-
ture required for the production of the services. Fig. 28 presents an example of 
product information to be registered in the context of Configuration Management. 
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Fig. 28. Product information within Configuration Management 

PDM goes beyond Configuration Management, and requires the collection 
of product related, life cycle oriented information. Here all information 
relevant to the individual life cycle phases of a product is significant. 

In a product’s planning phase, for example, requirement analyses are made, func-
tionalities are specified, or business cases are calculated. In the case of a new 
development, there exists a good deal of development relevant information about 
the product’s required IT services (e.g. service designs, service versions, source 
code documentation, or test results). Project management information should also 
be registered in the context of PDM, for example, project plans, assigned re-
sources, and financial information. In the development of an IT service, if external 
services are bought, then information about the purchase process is also to be 
entered. This includes, for example, offers, contracts, or guarantee conditions. 
Even within the production phase there exists a multitude of information. Exam-
ples here are SLAs, support and servicing contracts, or an error history. 

2.5.3 Core Concepts and Recommendations 

• Portfolio Management must be life cycle oriented. 

• Every IT product goes through a life cycle, which must be energetically de-
signed and followed. 
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• Decisions made in the early phases of a product’s life cycle have a major im-
pact on later life cycle phases. This applies in particular to decisions which are 
made during development and which have a significant influence on quality 
and production costs. 

• In Portfolio Management the expected life cycle costs of an IT product must be 
taken into consideration. 

• The cost related evaluation and prioritization of IT products must be based on 
life cycle costs. 

• A product’s various development alternatives are to be analyzed with regard to 
their effect on the product’s life cycle and, in particular, on production. 

• PDM enables consistent and precise product information to be collected and 
evaluated through each phase of its life cycle. 

• PDM can build upon existing data within Asset Management and Configuration 
Management. It is then possible to complement this information with product 
related data. 

2.6 Standard Information Management Processes 

2.6.1 Context 

Based upon experience made in other business units, information management 
units are gradually recognizing the gains to be made by employing standard proc-
esses as a means of process optimization and cost reduction. Operational processes 
are already often tool supported and standardized, for example, in company com-
puting centers or software development. The positive effects of this process uni-
formity are gradually being applied to other information management processes, 
which are to be analyzed for a possible standardization. In this chapter we present 
two models, ITIL and COBIT, both with a broad base of support in practice. ITIL 
and COBIT are both used to design standardized IT management processes. 

2.6.2 Reference Models 

In many business areas standardized processes have established themselves 
through the installation and use of standard software solutions such as SAP R/3. In 
most companies, for example, finance, controlling, personnel, and purchasing 
processes are designed and organized almost identically. In IT this is true only 
marginally. First of all it is not common to think of IT efforts as processes. Instead 
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IT unit work allocation is primarily function oriented. Communication between 
the functional units is difficult, even though the production of customer oriented 
products necessarily requires an overall function-spanning cooperation. In addi-
tion, the prevalent view still exists that IT processes should not be standardized. 
There are many unique company characteristics to be considered and any stan-
dardization would be accompanied by a loss of strategic, competitive advantages. 
For this reason processes today are usually designed individually and only some-
what standardized for information system planning, development, and production 
despite the availability of reference models. 

The advantages of process standardization have not yet been realized in IT. Only 
rudimentary versions of transparent documentation exist covering all IT processes 
and their relationships. This hampers a focused, structured modification when 
conditions change. A company-wide benchmarking is also more difficult. 

Several reference models and Best Practices exist, which can be used in 
designing information management processes. Those most applicable and 
of greatest importance can be found especially in service oriented ap-
proaches. 

Service oriented models bring together many elements of product orientation, as 
previously discussed. These models provide tips and hints as to which manage-
ment processes are required for an efficient development and provision of cus-
tomer oriented IT products. Fig. 29 presents an overview of current service ori-
ented models. ITIL and COBIT will be explained in greater detail due to their 
particular practical relevance. 

IT Infrastructure Library (ITIL) 

In the mid-1980s English governmental authorities challenged the efficiency and 
effectiveness of IT services to such an extent that an initiative was started calling 
for the documentation and standardization of IT service production processes. 
Based on this initiative, the Central Computer and Telecommunications Agency 
(CCTA) of the British government (which has since become a sub-unit of the 
Office of Government Commerce) has been involved in the development of a 
process oriented collection of Best Practices for planning, monitoring, and control-
ling IT services (in cooperation with IT specialists, computing center operators, 
and advisors). The consistent service orientation of IT service providers is the 
main thrust of ITIL. IT services must be defined on the basis of customer require-
ments, and IT service providers’ associated internal processes must be aligned 
accordingly. ITIL is continuously developed and updated by commercial practice 
representatives, in particular by users, manufacturers, and advisors. 

ITIL has developed into the international de facto standard for IT service 
providers. ITIL is a producer-independent collection of Best Practices for 
an IT service provider’s design and organization of management proc-
esses.
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Model Author Description 

Public Domain 
ITIL OGC De facto standard for service oriented 

IT management 

COBIT ISACA Standard for auditing and controlling IT 
management

MNM Service Model University of 
Munich

Generic model for the definition of 
service related articulation, concepts, 
and structure rules 

IT Service CMM Vrije Universiteit Maturity model for IT service manage-
ment

Managerial Step-by-Step Plan 
(MSP)

Delft University of 
Technology 

Incremental plan for IT management 
design

Non Public Domain 
ASL Pink Roccade Reference model for application man-

agement

BIOOlogic HIT Object oriented model for IT manage-
ment

HP IT Service Reference Model HP Based on ITIL, a process model for IT 
management

IPW Quint Wellington 
Redwood 

First ITIL based process model for IT 
service management 

Integrated Service Management 
(ISM)

KPN & BHVB IT management design approach as a 
system integrator 

IBM IT Process Model IBM ITIL based process model for IT man-
agement

Perform Cap Gemini Ernst 
& Young 

ITIL based management standard for 
business information delivery 

Microsoft Operations Frame-
work (MOF) 

Microsoft ITIL based and Microsoft environment 
norm process model for IT manage-
ment

Standard Integrated Manage-
ment Approach (SIMA) 

Interprom Approach for designing management 
and security aspects of open, multiven-
dor IT infrastructures 

Fig. 29. Overview of service oriented reference models 

This is the foundation for the International IT Service Management Forum 
(ITSMF) with at present over 2000 partner companies. ITIL is made up of the five 
core modules presented in Fig. 30: The module Business Perspective covers the 
strategic elements of IT service management, such as IT alignment or relationship 
management. Service Delivery deals with planning, monitoring, and controlling IT 
services, with respect to service delivery. Service Support deals with the imple-
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mentation of service processes and user support. The management of applications 
over entire life cycles is dealt with in Application Management. The ICT Infra-
structure Management is concerned with all aspects of infrastructure management, 
from the design and planning phases through to realization, and including opera-
tion and technical support.  
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Fig. 30. IT Infrastructure Library (ITIL) modules 

Practically speaking, the most important modules are “service delivery” and “ser-
vice support.” They form the actual core of ITIL. An overview of these modules is 
presented below: 

• ·Service Level Management: Service Level Management represents the cus-
tomer interface and guarantees an efficient and effective CRM in the sense of a 
“one face to the customer” approach. Negotiation, agreement, and monitoring 
are central to SLAs. In an iterative process based on customer requirements IT 
services, which are to be supplied, are defined in a service level structure. In 
coordination with the customer, different quality criteria are to be considered 
and agreed upon. There are further consequences of Service Level Manage-
ment. The levels imply that the service provider’s production and/or procure-
ment process, which is aligned by internal Operational Level Agreements 
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(OLAs), and supplier-related Underpinning Contracts (UCs) are defined so that 
the corresponding customer SLA can be guaranteed. Finally, the agreed upon 
SLA, OLA, and UC must be continuously monitored. Should a breach of con-
tract loom, improvement measures must be initiated. Furthermore, a constant 
reporting of service degree grading must be institutionalized. This reporting 
must address both management and customers. 

• Capacity Management: Capacity Management secures the required provision 
and monitoring of demanded capacities. Business, service, and resource ori-
ented capacities must be differentiated. The task of business oriented Capacity 
Management is to forecast, plan, and implement in a timely manner customers’ 
future business requirements with respect to IT services. Capacity requirement 
expectations can be derived from business plans for new services, service im-
provements, or plans for growth. Analysis of current rates of utilization can be 
used for decisions on measures for capacity extending or downsizing. For indi-
vidual services the capacity necessary for the agreed upon service level must be 
monitored. This is a service oriented Capacity Management task. As a final 
point, capacity management, in a resource oriented framework, must supervise 
and evaluate rates of utilization of individual components (e.g. server, net-
works, etc.) at an operational level. 

• Availability Management: While Capacity Management is concerned with 
capacity related interests of IT service providers, Availability Management is 
responsible for availability relevant interests. It must ensure that customer re-
quirements are met with regard to the availability of IT infrastructure, services, 
and support organization, and that the service provider can guarantee and sus-
tain this availability with the lowest possible costs. The degree of availability 
depends on the reliability and maintenance of the IT infrastructure, as well as 
the effectiveness of the IT support organization. Availability requirements are 
derived from the Service Level Management defined SLA. These are integrated 
in internal processes and, when necessary, appropriate measures for increased 
availability are suggested.

• IT Service Continuity Management: The mission of IT Service Continuity 
Management is it to re-establish services should the system crash. The services 
must be accessible within a time frame accepted by the customer before the 
crash, and bypass measures must be made available. A rigorous re-
establishment regulation must be made specifically for critical business ser-
vices. Financial and reputation losses caused by the crash can be evaluated 
through a Business Impact Analysis. With the results of this analysis, condi-
tions necessary to fulfill minimum requirements are set. In using this informa-
tion, risk can be analyzed and a Business Continuity Strategy prepared and im-
plemented. An operational controlling must constantly supervise and improve 
the Continuity Process. 

• Financial Management: Financial Management is responsible for a financial 
portrait of the IT service provider’s business situation. It contributes to the crea-
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tion of transparency and efficiency. The Financial Management processes cor-
respond to those of business accounting systems and cover service budgeting, 
controlling, and accounting. With respect to budgeting, financial means are al-
located to the individual units within IT. Controlling realizes an excise fair cost 
structure for IT service provision and enables, for example, cost–benefit analy-
ses. The structure for service accounting strongly depends on the IT service 
provider’s organizational form. The differences between cost center, profit cen-
ter, and service center organizations are apparent. Costs, costs plus profit mar-
gin, or market prices are charged accordingly. 

• Incident Management: The following processes are part of service support. 
They describe the tasks necessary for the operational implementation of support 
processes. Incident Management’s most important task is acceptance, first sup-
port, and classification of IT related problems or inquiries. The Service Desk is 
the user interface. It receives inquiries (Service Requests) and problems (Dis-
turbances). In an initial step these contacts are analyzed, classified, and, if pos-
sible, immediately supported. For an efficient organization of this process a 
“Known Error” database is advantageous. This database stores all problems 
known to date and appropriate for solution proposals. If problems are new, they 
are then passed on according to their classification to those responsible for 2nd-
level support. Although the further analysis and solution are the duties of Prob-
lem Management, it is Incident Management’s job to secure that users are in-
formed on the current status of the problem solution process. 

For many companies Incident Management presents the first real contact with 
ITIL. ITIL projects are usually initiated with the introduction of ITIL compliant 
Incident Management and Service Desks. Example 2 describes the results of a 
typical project scenario. 

• Problem Management: Problem Management is responsible for the solution 
and correction of IT related disturbances. A significant factor for success is a 
clean interface to incident management. Problem Management is responsible 
for disturbance analysis and correction. Here many methods are available, for 
example, the Kepner and Tregoe analysis, the Ishikawa diagram, or flowchart 
methods. It is also the duty of problem management to actively invent measures 
to avoid disturbances. To this end trend analyses are made, which contribute to 
potential problem identification. Furthermore, a consistent control of the prob-
lem solution process and a continuous reporting are necessary in order to in-
crease efficiency within the Problem Management process. When an error is 
found during problem analysis or diagnosis, a Request for Change (RFC) must 
be submitted, which then triggers the execution of a problem correction process 
in the context of a standardized Change Management. 
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Ex. 6: Introduction of an ITIL compliant Service Desk at T-Mobile 
Deutschland GmbH [Hochstein et al. 2004] 

T-Mobile Germany was confronted with many challenges in the area of 
IT support. There was no central Hotline structure. Instead each location 
had a regional Hotline and offered regional on-site support. The support 
processes grew historically, which led to little standardization, a strong 
system orientation, and no spanning organizational design. There was no 
system-supported classification of support inquiries, and no distinction 
was made between disturbance collection (Incident Management) and 
disturbance analysis (Problem Management). Although customer opinion 
polls showed high customer satisfaction in support services, it was pri-
marily due to the personal relations between supporters and customers as 
well as unbureaucratic cooperation. It was nonetheless lacking transpar-
ency in costs, services, and quality, and thus could not be controlled. 
Moreover, the quality of support was strongly dependent on the supporter 
and thus was subject to great fluctuations. 

For these reasons it was decided to create an ITIL compliant central Ser-
vice Desk, which should serve as the single point of contact for all sup-
port inquiries and disturbance reports. The fundamental distinction be-
tween Incident Management and Problem Management was made 
according to ITIL. Services to be provided were agreed upon on the basis 
of SLAs and supervised by way of monitoring and reporting processes. 
In introducing the Service Desk, a new system landscape, made up of 
two ITIL compliant tools, was implemented (see Fig. 31). With this con-
struction the cooperation between 1st-, 2nd-, and 3rd-level support, as 
well as between central and decentralized support units was, for the most 
part, automated. 

Critical success factors apparent in the course of the project were an 
early, active integration of Service Desk customers, an open, partnering 
cooperation, a dynamic communication, a holistic view of the ITIL proc-
esses, and a strict project management. It was demonstrated that with the 
new structure numerous advantages were now within reach. Through the 
definition of SLAs, services existed with quality criteria and transparent 
cost structures. Common market indicators, like the accessibility of ser-
vice desks, solution quotes, or operating interruption time, were now 
quantifiable in detail due to the new monitoring process. The centraliza-
tion led to uniform process and quality standards. The flow of informa-
tion directed toward customers was able to be noticeably improved. The 
measurable increase in efficiency was also of importance and was mainly 
due to the centralization of tasks. However, these benefits were achieved, 
at least partially, at the expense of individual customer service. Thus, 
some customers expressed their discontent over the more impersonal or-
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• Change Management: Change Management plays a central role in ITIL be-
cause decisions on internal changes are made here. ITIL gives very exact in-
structions. ITIL describes what aspects Change Management should concen-
trate on. ITIL specifies how the organizational implementation should take 
place and what tasks are necessary for this implementation. Change Manage-
ment guarantees that changes on tactical or operational levels take place in the 
context of a standardized Change Management process and under consistent 
Change Management control. When technology relevant changes are made, 
then appropriate RFCs must be submitted, which run through a standardized 
process, beginning with registration and classification over authorization, im-
plementation, and evaluation. Classification here means that RFCs must be pri-
oritized with respect to their importance, costs, and urgency. Depending upon 
their priority RFCs are streamlined through different processes. For changes 
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with a greater importance, a Change Advisory board (CAB) will be summoned. 
This CAB is made up of representatives from customers, users, and possibly 
developers, technical advisors, service staff, and suppliers. The CAB authorizes 
the RFC. In special cases even the management board may be consulted for au-
thorizing an RFC. 

• Release Management: The task of Release Management is to assure the suc-
cessful rollout of software and hardware releases. The first step is to set up Re-
lease Policy: all significant roles and responsibilities are defined within its 
framework. Subsequently, a planning, design, and build process follows, which 
is closely related to the Release Policy. In this process the crucial components 
of the release are planned and developed. After a comprehensive test the rollout 
is planned and executed. During the entire process it is to be ensured that the 
new components are in alignment with the DSL and the Configuration Data-
base (CMDB). In the DSL all the official versions of all software components 
are secured. The CMDB was already mentioned in Example 5. In Release 
Management it is important to pay special attention to an effective interface to 
Change Management and Configuration Management, so that a more system-
atic, controlled, and documented change procedure can be adhered to. 

• Configuration Management: Configuration Management serves as the basis of 
control of IT infrastructure and IT services. A logical model of infrastructure 
and services is defined in which Configuration Items (CIs) are identified, con-
trolled, maintained, and verified. The practical tasks of Configuration Man-
agement were described previously in Example 5. 

ITIL Potential and Limitations 

ITIL presents IT service providers with a number of Best Practice descriptions and 
references for designing standardized, service oriented management processes. 
However, in order to understand and position ITIL within the full context of in-
formation management, the following points should be considered: 

• At present ITIL is of practical importance mainly in operational service support 
and partially in service delivery. These two modules form, also from an histori-
cal perspective, the core content of the descriptions. Companies receive many 
very clear instructions as to what must be considered during the implementation 
of support and delivery processes. The other model components—Application 
Management, Infrastructure Management, and Business Perspective—offer 
however only marginal differences in value compared to other models and con-
cepts. These components provide more or less general knowledge in an ITIL 
form. In practice, they have not found much recognition. For this reason ITIL 
should be seen not as comprehensive model for the organization of information 
management, but instead as a collection of Best Practices, which supply valu-
able references in selected subareas, particularly in service support (see Chapter 
4.5). 
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• The ITIL is not a process model, but a collection of Best Practices. It does not 
provide a consistent process description. Thus, descriptions of input/output, for 
example, are often missing, which would facilitate a comprehensive under-
standing of the relationships between processes and the derivations of work-
flows. With respect to both structure and degree of detail, great differences are 
to be found in the various model components. Moreover, inconsistencies can be 
found with regard to the indication of success factors, key data indicators. Even 
the depth in which individual subareas and activities are described varies 
greatly.

• ITIL concentrates on a description of “what must be done to implement service 
oriented management processes.” How the implementation should be carried 
out is hardly considered. Since its original publication an additional ITIL vol-
ume has been published, and in it a procedural model for the implementation of 
IT service management is described. However, first of all this model concen-
trates on the service support topic and, secondly, it is gives only a general de-
scription. Companies wanting to redesign their processes on the basis of ITIL 
therefore receive hardly any concrete suggestions on how the necessary reengi-
neering and change management processes should progress. Here valuable as-
sistance can be offered by commercial model suppliers, whose models are 
based on ITIL but who supply valuable support and concentrate intentionally 
on implementation procedures. 

• ITIL is a generic model and contains no industry- or company-specific instruc-
tions or references. The Best Practices described in ITIL can be adapted and 
applied to many different areas due to their generic description, however each 
individual company must make this adaptation. ITIL contains little to no regard 
for industry specific characteristics, and just as few special remarks for small, 
medium, or large companies. 

Control Objectives for Information and Related Technology (COBIT) 

The reference model COBIT defines 34 critical IT processes and concentrates 
particularly on the description of control goals for these processes. 

COBIT provides a framework for the design organization of IT governance 
in a company. 

ISACA (Information Systems Audit and Control Association) and IT Governance 
Institutes have worked on COBIT development since 1993. Meanwhile a third 
version has been published [ISACA 2004]. It includes a number of national and 
international standards dealing with quality, security, qualification, and regulatory 
adherence. In its current version COBIT describes 34 central IT processes, divided 
into four domains (see Fig. 32). Each process defines a set of business goals, 
which should be supported by the process. Correspondingly these processes define 
between three and 30 control goals, which, in the sense of Best Practices, support 
the supervision of fulfilling the business goals. 
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Although COBIT is not an official standard in information management, in prac-
tice it is relatively widespread. Actually COBIT’s standing has been secured by 
the increasing importance of initiatives with respect to corporate governance, for 
example in connection with the institutionalization of the Sarbanes Oxley Act. 
COBIT is a suitable reference model to implement such initiatives in IT units. 
ISACA, who is responsible for the continual enhancement of COBIT, makes sure 
that the model is in line with ITIL. As a result COBIT is used frequently, in prac-
tice, in combination with ITIL. Practically speaking, this combination enables 
processes converted on the basis of ITIL to be controlled and tested with COBIT 
support.

Fig. 32. COBIT reference model 

COBIT sets itself apart from all other models by way of its thorough consistency 
in its representation of the individual processes. Goal definitions, success factors, 
efficiency, and effectiveness criteria are uniformly formulated for each process. 
The extensive detail in which processes are described is homogeneous. Unfortu-
nately neither input/output process views are made, nor are definitive management 
instruments specified, making a clear understanding of process relations murky. 
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How to proceed with the conversion of activities remains unclear within the indi-
vidual processes. Also the assignment of responsibilities and competencies is 
difficult due to vague descriptions of roles. For the real implementation of this 
model COBIT supplies its own implementation tool set and a maturity model, 
which allows organizations to assign each process a level of maturity and to iden-
tify suitable measures for reaching higher maturity levels. Despite its degree of 
detail, COBIT remains a generic model, which can be adapted to various situa-
tions.

2.6.3 Core Concepts and Recommendations 

• Existing reference models and Best Practices can be used to design and organ-
ize information management processes. Above all, service oriented models are 
particularly advantageous. 

• IT Infrastructure Library (ITIL) has developed into the international de facto 
standard for IT service providers and contains a multiplicity of Best Practices 
for IT service management. 

• At present ITIL is of practical value only in the areas of service support and 
service delivery. 

• ITIL’s strengths lie in subjects dealing with operational processes. 

• ITIL is a collection of Best Practices, not a process model. 

• ITIL is a generic model and must be adapted to the individual situation of an IT 
service provider. 

• COBIT is a framework for the organization of IT governance. It sets itself apart 
through its incisive formalization and its thorough consistency in the represen-
tation of 34 critical information management processes. 

2.7 Summary

The developments and challenges described in this chapter enable us to identify 
the central components of a future oriented information management. Recapitulat-
ing, these components can be characterized as follows: 

• A clear interface must exist between IT service providers and IT customers, 
which is based on market mechanisms. Portfolio Management takes on the piv-
otal task of coordinating offers and demands made by IT service providers and 
IT customers, respectively. 
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• IT products must form the basis of the relationship between IT service provid-
ers and service customers. An IT product must support a service customer’s 
business process or a business product and be of benefit. IT products are made 
up of many individual IT services. 

• The IT service production process is to be designed and organized in a similar 
fashion to that of an industrial manufacturing process. It consists of the three 
main activities: Portfolio Management, development, and production. From the 
broad wealth of experience in industrial manufacturing, there are especially im-
portant concepts which lend themselves to IT service production. In particular, 
they are the concepts dealing with integrated service production, production 
planning and steering, cost and performance accounting, quality management, 
and program planning. 

• The methods and instruments used for managing IT service production must be 
integrated, i.e. output oriented, consistent, and bi-directional. The integration 
must be both horizontal (i.e. concentrating on interfaces between Portfolio 
Management, development, and production) and vertical (i.e. in light of strate-
gic, planning, and operational levels of action). 

• Portfolio Management must be life cycle oriented. IT products must be proac-
tively managed over their entire life cycles. Special attention must be given to 
the interdependencies between development and production. Decisions made in 
the development phase of an IT product have a real impact on the chronologi-
cally later production phase, and above all on production costs. 

• In designing and organizing information management processes, existing refer-
ence models, like ITIL or COBIT, should be taken into account. 

The model of an integrated information management presented in the following 
chapter incorporates these components and shows how they can be combined into 
a comprehensive management model for IT service providers. 



3 Integrated Information Management 

3.1 Model Overview: From Plan–Build–Run to Source–
Make–Deliver

The fundamental and well-known concepts and models used in information man-
agement are only suitable for the challenges described in the previous section to a 
limited degree. This applies especially to the Plan–Build–Run approach, which for 
many years has served, in practice, as the basis for designing process and work-
flow management structures in information management. In our opinion the strict 
adherence to the Plan–Build–Run approach is one of the main causes of a lack of 
effectiveness and efficiency in many IT units. This approach imposes a modus 
operandi, which unconditionally divides a company’s IT activities into an unend-
ing sequence of projects to modify IT services. Consequently, too little attention is 
paid to the costs and quality of current service portfolios. 

The integrated information management (IIM) model presented below offers an 
answer to the challenges described in the previous chapter. It describes the central 
management processes of an IT service provider which are necessary for the pro-
duction and use of IT products. In addition, the customer interface is also       
described, in particular with regard to customer processes in purchasing IT prod-
ucts.

The IIM model is based on the following fundamental assumptions. These as-
sumptions are based on the building block components identified in the preceding 
chapter. 

• There exists a customer supplier relationship between the service provider and 
its customers, in which transactions are made in internal company or external 
markets.

• All service exchanges and transactions are based on IT products.  

• IT service production is to be thought of as an integrated manufacturing proc-
ess.

• The management of IT products is based on life cycle based management con-
cepts.

• Established reference models for information management are taken into ac-
count. This is especially important when considering service oriented models. 
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The SCOR Model as the Foundation of an Integrated Information Management 

IT service providers and service customers are two elements in the production and 
use of IT services value creation and supply chain. It thus seems obvious to design 
and organize tasks within information management on the basis of established 
reference models for Supply Chain Management (SCM). The model for integrated 
information management is based on the SCOR (Supply Chain Operations Refer-
ence) model developed by the Supply Chain Council [Supply Chain Council 
2003]. The SCOR model divides a company’s management processes into five 
central divisions (see Fig. 33): 

• Planning Processes for the coordination of supply and demand and develop-
ment of strategies, which optimally support purchase, production, and sales re-
quirements 

• Source Processes for purchasing the necessary quantities of goods and services 

• Make Processes for the production of final products in their demanded quanti-
ties

• Deliver Processes for the preparation of final products in their demanded quan-
tities, typically invoice completion, logistics, and distribution processes 

• Return Processes for the cancellation of orders and product returns, which 
reach into the management of after sales services 

Plan

ReturnReturn

MakeSource Deliver

Fig. 33. SCOR model management processes 

Process configurations and elements are defined for each of the five processes 
within the SCOR model. Through these definitions the SCOR model creates a 
reference process concept. This reference concept facilitates an effective interac-
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tion within a supply chain, which can be used in describing, measuring, and evalu-
ating concrete supply chain configurations. 

Complete Model of Integrated Information Management  

IT service providers and customers are two elements in the supply chain of IT 
service production. For this reason the SCOR model’s fundamental management 
processes are also appropriate for the design and organization of integrated infor-
mation management. Fig. 34 presents an overview of the complete IIM model. 

Source Make Deliver Source

IT service provision IT service acceptance

Management 
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Management 
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Fig. 34. Complete integrated information management (IIM) model 

The tasks brought on by IT service provision and IT service acceptance (or turn-
over) make up the core of the model. Customers buy IT services packaged as IT 
service provider products. Between the two there exists a customer–supplier rela-
tionship, which is situated in a market setting. Customers are typically company 
business units, and an IT service provider furnishes services. If the service pro-
vider and customer find themselves within the same company or group, then an 
internal company market exists between them. In the case of external service 
providers, the market is external. 

The customers’ Source Process includes all tasks necessary for managing service 
suppliers' relations. It is the interface to the service provider. The IT products 
bought by customers flow into the Make Processes of the customer, either in the 
form of assisting business processes or a direct employment in business products. 

The service provider’s Deliver Process covers tasks necessary for the manage-
ment of customer relationships. It forms the interface between the actual service 
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production, which takes place in the context of the Make Process, and the cus-
tomer’s Source Process. 

In the service provider’s Make Process all tasks dedicated to the management of 
the IT service production are combined: the core is therefore Portfolio Manage-
ment, development management, and production management. Of crucial impor-
tance here is an integrated view of service production. Although today it is com-
mon to intentionally separate IT service production into tasks of planning, 
development, and production, in the Make Process an output oriented, holistic 
view must be taken. 

The service provider also has suppliers, from whom they buy products and ser-
vices. These business associates can be thought of as, for example, hardware, 
software, or technology suppliers. The service provider’s Source Process takes 
over supplier relationship management and covers all necessary, related tasks. 

The supply and service chain can be continued on both sides. It is thus conceiv-
able that customers sell their products to other customers, and likewise the sup-
plier chain be reiterated over multiple phases. 

The Govern Process is responsible for executive supervisory functions, organiza-
tional structures, and processes. If service providers and customers are both within 
the same company, then overseeing governance can exist that both sides consider 
authoritative. For example, governance regulations within a company can define 
the rules of cooperation between the service provider and customers, such that 
they are compulsory. External service providers, which present themselves inde-
pendently on the market, usually have their own governance. 

DeliverMakeSource

DeliverMakeSource

External
IT service provider

Internal
IT service provider

DeliverMakeSource

DeliverMakeSource

Business domain

Source

DeliverMakeSource

External
technology provider

External
technology provider

Business domain - IT

External
market

External
market

Internal
market

Make

Fig. 35. Exemplifying supply and service chains for IT services 

Complex supply and service chains can be orchestrated on the basis of fundamen-
tal Source–Make–Deliver mechanisms. For example, practically speaking, a 1:1 
relationship does not always exist between service providers and customers. More 
often customers buy their IT products from different internal and external service 
providers. They can provide for a part of their IT services (e.g. planning or devel-
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opment achievements) with their own IT resources. In this way complex relational 
networks develop in practical business environments, as illustrated and exempli-
fied in Fig. 35. 

The actual tasks of the three core processes, namely Source, Make, and Deliver, 
can be structured in three levels of activity: 

• At the level of basic framework conditions, the task focus is on the definition of 
fundamental, strategic specifications with respect to the processes Source, 
Make, and Deliver. 

• The level of the objectives covers tasks which define tangible goals within the 
limits of the previously defined basic conditions. 

• The implementation level involves tasks for controlling and actually managing 
the operational realization.  

An overview of the real tasks within integrated information management with 
respect to this three level description is presented in Fig. 36. 
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Fig. 36. Tasks within integrated information management (IIM) 
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3.2 Model Components 

3.2.1 Govern 

The term IT governance encompasses all of the principles, procedures, and meas-
ures which guarantee that allocated IT services contribute to business goal 
achievement and that IT resources are responsibly employed and risks appropri-
ately supervised. Thus IT governance tasks are tasks which, from a business or-
ganizational point of view, must be managed by IT service providers. IT strategy 
support and even advancement of aggregate company strategy should be ensured 
through the establishment of leadership cycles, organizational structures, and 
processes. 

IT governance cannot be thought of in an isolated manner, but rather as an 
integral component of corporate governance. 

In the context of service provider and customer collaboration within a single com-
pany, IT governance has a unique significance. In this case governance defines the 
role of the parties involved, i.e. business units, internal IT service providers, and 
the CIO organization. Additionally, it must ensure that the internal market be-
tween service providers and customers operates as fluently as possible, by specify-
ing the basic conditions and rules of the market. 

Value
Delivery

Risk
Management

Controlling

Strategic
Direction

Resource
Management

Fig. 37. IT Governance regulatory tasks [IT Governance Institute 2003] 
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The core tasks of IT governance can be divided into areas as illustrated in Fig. 37. 
These form a continuous cycle. The starting point is strategic direction, which 
flows into IT strategy. The implementation follows the strategy definition. During 
this implementation the value of the IT service provider’s contribution is meas-
ured, and risks are identified and steered accordingly. Controlling supervises 
strategy success and directs its progression. Resources are utilized in all of the five 
areas. In the following descriptions, the five areas of IT governance and their 
allocated tasks are considered more closely: 

• IT service provider Strategic Direction: The Strategic Direction, frequently 
called alignment, specifies what is required long-term from the IT service pro-
vider and its role. The origin of these details lies in the overall company strat-
egy. The strategic business targets must reflect the service provider direction, 
and the organizational structure of IT must fit into the company structure. For 
example, if IT products are regarded within the company as commodities, then 
the service provider strategy must primarily be in line with a cost-efficient pro-
duction of products. If, however, IT products are considered necessary for stra-
tegic competition advantages, the attention must be directed toward the service 
provider’s capabilities and the strategic significance of future technological de-
velopments. Service provider flexibility and speed prerequisites are also deter-
mined by the overall company strategy. 

Flexibility in the sense of a flexible organizational support of customers is a 
central strategic objective. It can be realized by a consistent implementation 
of the Source–Make–Deliver principle. 

The strategic direction is fixed in the form of an IT strategy. This also includes, 
in addition to the service provider’s fundamental roles and tasks, the definition 
of future core areas of business and activity. 

• Value Delivery: The contribution of IT economic efficiency is the result of the 
relationship between costs and benefits. Therefore, both dimensions must be 
addressed in the context of IT governance. While the costs of IT utilization can 
usually be verified within a company relatively easily and precisely, the verifi-
cation of benefit is more difficult. The IT benefit presents itself during business 
processes and thus is a process benefit. It is very difficult to quantify these 
benefits, for example, customer satisfaction, competition advantages, or em-
ployee productivity. Thus it is all the more important that the benefit of IT 
products is communicated in the company and is made visible, so that the dis-
cussion is not limited to cost aspects alone. This is a task belonging to IT gov-
ernance. IT benefit measuring targets and objective systems should be compiled 
not by the service provider alone, but instead together with the business units, 
and consensus should be found. 

In the context of an integrated information management, the economic per-
spective is based on a life cycle oriented costing and performance account-
ing.
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High economic efficiency of IT service production can be only achieved if the 
service provider has certain capabilities, for example: the ability to assess com-
prehensive and timely customer information, to have market and process effec-
tive procedures and instruments (e.g. knowledge management, power meas-
urement), and to integrate new technologies [IT Governance Institute 2003]. 
The IT governance must create fitting basic conditions, so that these capabili-
ties can be sustained and improved upon. 

• Risk Management: Risk Management is a central element of the corporate 
governance, not least due to new legal requirements (e.g. the Sarbanes Oxley 
Act). In addition to financial risks, operational and system-dependent risks, in 
particular, play an ever-increasing role in this venue. These risks are in turn 
strongly affected by technological and data security risks. Building up from a 
company’s general risk situation, IT-based risks must be identified, evaluated, 
and made transparent in the context of IT governance. Based on this informa-
tion, practical strategies must then be developed to deal with these risks. A pro-
posed strategy can consist, for example, of installing control mechanisms to 
minimize risks, to divide risks among partners, to insure risks, or to consciously 
accept them. However, even in the last case a risk analysis is essential because 
competent management decisions are only possible when risks are known. 

A high level of transparency, which enables an early identification of risks, 
is possible through an integrated perspective of IT service production to-
gether with closely fitted management processes within the areas Source, 
Make, and Deliver. 

Risk Management must not be seen as only a cost factor. Rather competitive 
advantages and efficiency gains can be made with its assistance, through a con-
sistent implementation. 

• Controlling: Goals, resources, and processes must be continuously supervised 
and steered to determine the service provider’s level of efficiency and to 
promptly identify problems. It is the task of governance to identify suitable 
measurements and/or key indicators and to establish a steering and controlling 
cycle.

The IT service provider's key controlling instrument is an efficient process 
cost accounting. 

Controlling should not focus exclusively on the financial key indicators, but 
should also consider, for example, using Balanced Scorecards and customer, 
process, and potential oriented key indicators [Boeh and Meyer 2004]. The 
fundamental components of the Balanced Scorecard can be adapted for use in 
IT, for example by aligning key indicators to the four dimensions of IT contri-
bution to the company, IT customer orientation, future IT capabilities, and IT 
operational efficiency [IT Governance Institute 2003]. 

• Resource Management: The prerequisite for an IT service provider’s successful 
implementation is an optimal employment and allocation of IT resources. These 
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resources include both employees and IT infrastructure components, such as 
hardware, software, networks, or data. IT governance must define basic condi-
tions for Resource Management within the real core processes (Source, Make, 
Deliver).

Resource Management must not be limited to the management and prioriti-
zation of development resources. Rather, all IT service provider resources 
must to be considered. 

In the context of Resource Management, fundamental regulations must be set 
as to where and how external resources are bought, under which basic condi-
tions new employees are hired and how employees are trained and educated, 
and how to establish a life cycle oriented management of hardware and soft-
ware resources. Resource Management is thus always in a state of conflict. Re-
source Management must cope with trying to work with the most cost efficient 
resources and at the same time achieve as high an effectiveness of IT services 
as possible. 

It is a precondition for a working relationship between service provider and cus-
tomers to define the leeway of market participants, i.e. the rules of the market. 
External and internal markets must be differentiated. While the basic conditions of 
an external market are defined by general legal rules, IT governance defines the 
organization of an internal company market. The fundamental rules to define for 
an internal market can be divided into two categories: 

• Competition related regulations define the rules for competition between ser-
vice providers and service customers. Thereby of central importance are rules 
for regulating customer obligations and for the possibility of a service pro-
vider’s external offering. The customer obligation specifies whether a customer 
is obligated to buy its IT products from a certain, usually internal company ser-
vice provider or whether it may also select an external third party as provider. 
From an individual service customer standpoint this permission allows for ex-
ternal service provider contracting, which usually leads to a better competitive 
position and more negotiating power with the internal service provider. From a 
whole company perspective, capacity utilization and the service provider’s 
economic efficiency must be taken into consideration. With this in mind an 
obligatory regulation for service customers to use internal service providers 
may be an economically sound solution. 

The same applies from a service provider’s perspective. The preference of in-
ternal service providers is usually to allow for the possibility of offering prod-
ucts to third parties on the open market. However, as before, the question arises 
from a whole company perspective, whether or not the service provider can 
have sustainable success on a competitive external market or whether its re-
sources would be better used in covering the needs of the internal company cus-
tomers. What also play a role here are the business objectives of the service 
provider. If the service provider is structured as an independent profit center 
with an objective to turn in profits, then it must strive to sell its products to the 
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market under optimal conditions from its perspective, alone. If, in contrast, the 
service provider is structured as a company internal cost center without profit 
objective, its primary task is to cover internal company demand for IT products. 

• Formal regulations shape the formal relationship between service providers 
and service customers. Considered here, above all, are the legal relationships 
and service accounting mechanisms. In the context of legal relationships it must 
be defined, for example, how possession rights of application systems and IT 
infrastructures are structured. If a customer buys an IT product in the sense of a 
process support service, then usually the service provider remains in possession 
of the necessary production infrastructure, on which the product runs. It is also 
conceivable that the customer possesses parts of the infrastructure or holds 
rights to developed software. The goal of regulations for service accounting is 
to create as high a transparency of resulting costs and provided services as pos-
sible, but also to create incentives for sound economic behavior for both par-
ties. A typical example is the regulation on how both sides profit from technical 
progress. Usually rapid technological progress allows internal IT service pro-
viders to manufacture products at continuously lower prices. If the internal ser-
vice provider does not pass this progress on to its customers, then an efficient 
IT utilization for customers is not possible. If this increase in efficiency is to-
tally passed on to customers, no incentive exists for service providers to reach 
for technological progress. The market regulations must be formulated so that 
for both sides an economically sound interaction is possible. 

3.2.2 Source

The Source Process is the link between the service provider’s Deliver Process and 
the customer’s Make Process. In IT the term sourcing is usually thought of in 
connection with the discussion around in- or outsourcing. However in the IIM 
model, it covers all tasks with regard to the management of suppliers' relation-
ships. Positioned in the middle are those tasks which are necessary for purchasing 
required IT products. 

The design and arrangement of a purchase process strongly depends on the kind of 
products purchased. Therefore, the special properties of IT products are empha-
sized here again: 

• IT products are not capital goods, but services, which are used by customers 
continuously, over a longer period. 

• IT products are subject to frequent changes, i.e. they develop continuously. 

• Users call upon IT products while executing business processes. The IT product 
execution time cannot be planned in detail beforehand. 

• A large number of each IT product is usually needed. 
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Sourcing can take place at both the IT service provider’s and IT service 
customer’s location. 

However, the service provider’s Source Process differs from that of the customer 
not only in the kind of IT products purchased. Thus in the following section the 
two Source Processes within the IIM model are briefly described. 

The IT Service Provider’s Source Process 

The service provider’s Source Process corresponds to the classical concept of 
outsourcing. It covers those tasks which are necessary to manage outsourcing 
relationships with service providers. Fig. 38 illustrates this fundamental concept 
with an example of an IT service provider, which acts as a service provider for the 
business units. Those IT services which are not provided by the service provider 
itself (internal contribution) will be bought from external technology suppliers in 
the sense of an outsourcing purchase (external supply). The proportion of products 
provided by internal contribution (manufacturing depth) of the IT service provider 
and the decision as to which concrete services will be bought-in are strategic 
decisions and must be defined in the Sourcing Strategy. 
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Fig. 38. IT service provider’s Source Process 

In practice the following IT services are typically bought-in from the outsourcing 
market:

• Purchase of hardware resources (e.g. computing power, memory, etc. in the 
context of an outsourcing of computer center operations) 

• Purchase of personnel resources (e.g. external development resources in low-
wage countries)· 
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• Purchase of software solutions (e.g. in the context of application service provid-
ing)

• Purchase of hardware components (e.g. computer systems, printers, etc.) 

The purchased IT services flow into the IT products sold by the service provider to 
the customer. The higher the percentage of bought-in IT services is to all IT ser-
vices offered, the more the service provider is acting as a pure service integrator. 

IT Customer’s Source Processes 

The concept of Source Processes for IT products has not yet become common 
practice with customers. Above all, this is because in the past IT cooperation 
between customers and service providers was strongly project-driven. The funda-
mental idea that customers should fulfill their IT requirements in the form of IT 
product purchases is only gradually gaining acceptance. Fig. 39 illustrates this 
fundamental interaction. A company’s business units buy their required IT prod-
ucts from one or more internal or external service providers. 
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Fig. 39. Source Process using the IT customer as an example 

An IT customer’s Source Process is necessarily and markedly dynamic, due to the 
unique properties of IT products, in particular the frequent changes they undergo. 

Portfolio Management takes on a central role in the organization of the 
customer–supplier relationship between service providers and service cus-
tomers.
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Portfolio Management must recognize how dynamic IT sourcing is. In order to 
handle this dynamic, IT products must be packaged so as to fulfill customer re-
quirements, and at the same time service production must be economically effi-
cient (see Chapter 2.1, Fig. 4). A product portfolio, which meets market demand, 
can only be achieved through a holistic approach to Portfolio Management. Such 
an approach also minimizes the probability of incompatibilities between IT prod-
ucts.

Customer Source Processes are especially effective when premium, business 
process oriented IT products are bought. Examples of these products are: 

• Purchasing an email service 

• Purchasing an IT workstation service 

• Purchasing a personnel process (e.g. wage and salary statement production), 
including the interface to financial accounting 

• Purchasing an electronic selling process (e.g. electronic ticket production) 

• Purchasing IT services providing ISDN connections 

Independent of where a sourcing takes place, either at the service provider’s or 
service customer’s location, there are several tasks to be tackled in the context of 
the Source Process. These tasks are defined at three levels within the IIM model, 
Sourcing Strategy, Sourcing Planning, and Sourcing Controlling (see Fig. 40). 
Here they will be described in greater detail. 

• Strategic alignment of the Sourcing Strategy
• Anal ysis  and selec tion of basic sourcing alternati ves
• Strategic Suppli er Management
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Fig. 40. Tasks with Source Processes 
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3.2.2.1 Sourcing Strategy 

In the Sourcing strategy the fundamental long-term conditions are specified for the 
Source Process. The guidelines and objectives for Sourcing Planning and Sourcing 
Controlling are defined. The strategy can be held in a sourcing governance model, 
which is a part of the overall IT governance model. The following tasks are as-
signed to the strategic level: 

• Strategic alignment of the Sourcing Strategy: A Sourcing Strategy is not made 
for and by itself, but should contribute to a company’s pursuit of its business 
goals. It is with this in mind that the Sourcing Strategy must be coordinated 
with company strategy and support, for example, business goals regarding 
flexibility, innovation, costs, or quality. 

Not only IT service providers or CIO organizations, but business units as 
service customers must also define IT Sourcing Strategies. 

The starting point is always the understanding of IT products as services sup-
porting business processes. Goals of Sourcing Strategies can be, for example, 
reacting as quickly as possible to changes in qualitative and quantitative de-
mand of IT products, creating cost advantages, or having access to innovative 
IT products. The decision on the role of IT within a company has a significant 
influence on the Sourcing Strategy. Should IT products be very valuable within 
a company’s core processes, this usually leads to IT service production being 
regarded as a core business competence. These IT products then support and 
represent direct competitive advantages or innovative business products. In this 
case, a high degree of internal IT product manufacturing and a comprehensive 
internal IT expertise are strategic alternatives. If, however, IT products are re-
garded as commodities, then purchasing external service providers’ products is 
of substantially greater importance. 

Furthermore, a service customer can decide in the context of its IT strategy for 
different degrees of IT support for its business processes and business products. 
So it is conceivable, for example, that one service customer requests a high 
level of IT support for its selling process, while another requires only a mini-
mum of IT service support for its selling process. This decision has a great in-
fluence on the service customer’s IT demanded portfolio. That means, in the 
context of the Source Process, the kind and scope of IT products which are to 
be purchased. 

• Analysis and selection of fundamental sourcing alternatives: Depending on a 
company’s business and IT strategies, obtainable sourcing alternatives must be 
analyzed and selected in the context of Sourcing Strategy. Sourcing alternatives 
can be categorized along different dimensions [Jouanne-Diedrich 2004]. Alter-
natives can be differentiated, for example, as a function of the number of de-
sired supplier relationships, i.e. between single sourcing and multi-sourcing. 
Regarding the degree of external procurement, the alternatives total outsourc-
ing, selective outsourcing (also known as Smart Sourcing), or total insourcing 
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are to be considered. The location of potential service providers can also be 
pursued in this Sourcing Strategy. Here the choice is between a Nearshore 
Sourcing Strategy and an Offshore Sourcing Strategy (also known as Global 
Sourcing). 

• Strategic Supplier Management: The goal of Strategic Supplier Management is 
to establish long-term partnerships and objectives with service providers. The 
market for IT service providers is in a state of constant change and therefore 
defines the framework within which Supplier Management must make its stra-
tegic decisions. 

Most importantly, an IT service provider must be capable of delivering re-
liable products over a longer period of time and be flexible enough to real-
ize change requests efficiently and effectively for its customers. 

There are other variables in the Sourcing Strategy equation. Service provider 
efficiency and offering change and trends develop (e.g. increasing globalization 
and networking). A good example for this is the growing market of service 
providers, who offer Business Process Outsourcing (BPO). With the increasing 
maturity of the BPO market, service customers are presented with new possi-
bilities for organizing their Sourcing Strategies, which go further than classic 
approaches (those regarding infrastructure sourcing). The ground rules of coop-
eration with service providers are to be defined in the context of strategic sup-
plier management. These ground rules include the strategic objectives of the 
partnership, with respect to services, costs, and quality. Additionally, the fun-
damental principles of the supply and service relationship must be agreed upon, 
such as the legal framework, the distribution of risks, or the escalation and con-
ciliation processes. 

For the organization of strategic supplier management, existing concepts 
and instruments from strategic purchasing can be implemented for strate-
gic IT sourcing, for example, concepts such as Supplier Relationship Man-
agement (SRM). 

3.2.2.2 Sourcing Planning 

Sourcing Planning defines, under the basic conditions given by the Sourcing Strat-
egy, the concrete objectives of the Source Process. The following planning tasks 
are thus to be performed: 

• Purchase Planning: The goal of Purchase Planning is to specify the required IT 
products so that negotiations with potential IT service providers can be initi-
ated. Purchase planning usually receives the necessary information in the form 
of a performance specification, which was compiled within the Make and De-
liver Processes and defines which functionalities the single or multiple IT prod-
ucts must cover, what the quality requirements are, and what quantities of in-
formation are to be dealt with. When dealing with complex IT products, it may 
be advantageous to include potential service providers in purchase planning. 
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• Supplier selection: In a second step, based on the concrete product specification 
defined in purchase planning, all potential service providers must be evaluated 
and the best provider selected. Again, as in strategic supplier management, the 
long-term strength and consistency of a supplier plays a special role. For the se-
lection process, selection criteria can be defined and supplemented by Best 
Practice information. Important selection criteria are, for example, service pro-
vider’s process, technology, and industry expertise, reference customers and 
projects, flexibility during contract design, the experience and availability of 
human resources, and company culture [Stone 2002a]. 

• Contract negotiation: If a service provider is selected, then in the context of 
Sourcing Planning negotiations begin, which result in a contract. As in SLAs, 
the contract defines the basic conditions for executing IT products, the quality 
characteristics of IT products, and the realization of new requirements and/or 
product alternatives. 

• Supplier Planning: Strategic Supplier Management defines the long-term basic 
conditions for cooperation with individual IT service providers. Based on this 
and within the context of Supplier Planning, an agreement is made on mid-term 
objectives. With these agreements, for example, annual quality and cost goals 
can be defined with each individual service provider. 

3.2.2.3 Sourcing Controlling 

The operational realization of the Source Process takes place in the context of 
Sourcing Controlling. This typically covers the following tasks: 

• Purchase monitoring and evaluation: The promises made while purchasing the 
IT products take center stage in the monitoring of costs and quality. Activities 
such as monitoring service provider billing accounts or monitoring product due 
date delivery come to mind here. The service monitoring is based upon the ne-
gotiated and accepted SLAs. In the context of Sourcing Controlling, service 
provider promises, documented in SLAs, are to be supervised continuously to 
ensure that they are indeed kept. 

• Supplier monitoring and evaluation: Not only the delivered IT products, but 
also the service provider, itself, should be supervised and evaluated. For exam-
ple, it should be regularly evaluated whether the objectives agreed upon during 
supplier planning are kept, whether the quality of the service provider is in line 
with expectations, and whether the service provider relationship is developing 
positively. For this purpose conventional concepts from purchasing can be 
used, such as SRM, also for controlling the IT service provider. 

• Problem Management: If, in the context of the various tasks of monitoring, 
problems or deviations are identified, then it is task of Sourcing Controlling to 
solve these anomalies together with the service provider. If this is not possible, 
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then escalation and conciliation mechanisms defined in Sourcing Strategy are 
to be introduced. 

The previously described tasks also appear in other IT sourcing concepts. Example 
7 describes such a concept, the Sourcing Life Cycle by Gartner Research. 

The question of interest here is how the organizational implementation of the 
Source Process should take place. Fig. 41 presents a possible role model, within 
which this task is taken on by the CIO organization. The CIO organization is then 
the interface between the operational business units and the IT service providers. 
A Sourcing Office is responsible for general sourcing tasks. 

Sourcing Managers, in a sense like buyers, take on the interface function 
between the service provider’s Product Managers and the business unit’s 
process owner for one or more IT products. 

Sourcing Manager

Sourcing Manager

Sourcing Manager

CIO organization
Business unit

(IT service customer)
Service provider

(IT service provider)

Sourcing Office
Process
owner

Process
owner

Process
owner

Product Manager

Product Manager

Service provider 1

Product Manager

Product Manager

Service provider 2

Fig. 41. Rolls within the Source Process 

The Sourcing Office is responsible, in particular, for the following tasks: 

• Definition of the Sourcing Strategy 

• Analysis and selection of the service provider  

• Contract negotiations and design of SLAs 

• Evaluation of service providers 
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Ex. 7. Sourcing Life Cycle by Gartner Research [Stone 2002b] 

Gartner Research divides the life cycle of outsourcing relationships into 
four phases as presented in Fig. 42. These correspond more or less to the 
three levels of tasks in the Source Process of the IIM model. Phase 1 cor-
responds to the Sourcing Strategy, phases 2 and 3 to Sourcing Planning, 
and phase 4 to Sourcing Controlling. 

Phase 1 Phase
2

Pha
se

3

Phase 4

Sourcing
Strategy

Evaluation and
selection

Contract design
and negotiation

Sourcing
Management

Fig. 42. Sourcing Life Cycle by Gartner Research 

According to Gartner Research the four phases are defined as follows: 

Sourcing Strategy: The definition of a comprehensive Sourcing Strategy, 
at the heart of which is coordination of business and IT strategy, and in 
which the current and desired states are precisely described. 

Evaluation and selection: The implementation of a structured evaluation 
process, with which the best service provider for a given task can be 
identified.

Contract design and negotiation: A durable developmental process for 
contracts, which are acceptable for both contracting parties on a longer 
time horizon. 

Sourcing Management: A strong governance model for the outsourcing 
relationship, which can be easily adapted to a modification of basic con-
ditions. 

The central tasks and success factors are described for each phase. 

A Sourcing Manager takes on the active management of interfaces between ser-
vice providers and the real service customers. He is the main customer contact for 
the service provider. Alternatively, for the process owner, the Sourcing Manager is 
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again the main contact for all questions and tasks with regard to procuring neces-
sary IT products. With regard to interface management the Product Manager is 
responsible for the following tasks: 

• IT product planning together with process owners 

• IT product procurement and IT product monitoring 

• Costing and scheduling monitoring 

• Service provider monitoring 

• Problem management 

• Monitoring and evaluation 

3.2.3 Deliver

The Deliver Process is the interface between the service provider and the service 
customer. Contrary to a limited definition of Delivery, which in IT usually focuses 
primarily on the provision of IT services, within integrated information manage-
ment the Deliver Process covers all tasks necessary for organizing relationships 
between service providers and their IT product sales market, i.e. their service 
customers. These tasks include, first of all, the dynamic positioning of the product 
offering on the market and the design of the marketing mix. 

The most important task of the Deliver Process is it to transform the IT 
customer’s requests into internal requirement specifications for IT service 
production.

The Deliver Process has an additional function as a mediator between the service 
provider’s Make Process, within which IT services required for IT products are 
designed and manufactured, and the service customer’s Source Process, which is 
responsible for procuring IT products (see Fig. 43). The interface to service cus-
tomers is built upon business perspectives; however, the internal interface to the 
Make Process takes on a more technical view. The significant benefit of the De-
liver Process comes from transforming the customer and market requirements 
from a business view into a technical view of IT service production, and vice 
versa. 
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Fig. 43. Mediating function of the Deliver Process between service provider and customer 

In the context of the Deliver Process, customer and market requirements must be 
identified. Based on these requirements, the offering to be made to customers and 
internal service production must be designed and organized. It is within the De-
liver Process that the real product market offering is designed, and customer and 
market requirements are promptly and comprehensively communicated to internal 
service production. 

The relationship between service providers and service customers is based 
on pure business considerations. Service customers have no influence on 
the technical design of the IT services necessary for an IT product. 

The Deliver Process receives information from the Make Process about internal 
basic conditions and where potential lies in IT service production, which is impor-
tant for designing product offers to customers. This includes, for example, infor-
mation about development capacities, production capacities, current performance 
program, and future technological developments. 

In the following, the Deliver Process’ central tasks are described, divided into 
three elements, namely, Delivery Strategy, Delivery Planning, and Delivery Con-
trolling, (see Fig. 44). 
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• Strategic positioning in market and competition
• Strategic alignment of offering portfolio
• Pricing Strategy
• Communication Strategy
• Distribution Strategy

Delivery Strategy

• Requirement Management
• Quality Management
• Price Planning
• Communication Planning
• Distribution Planning

Delivery Planning

• Quality Controlling
• Communication Controlling
• Distribution Controlling

Delivery Controlling

Fig. 44. Deliver Process tasks 

3.2.3.1 Delivery Strategy 

The Delivery Strategy defines the IT service provider’s position in the market and 
competitive ranking, and ensures that the direction of its product program moves 
with market trends. In this context, whether the market is internal and guided by 
governance regulations or external and defined by competitors is actually is of no 
consequence. Another goal here is the formation and preservation of long-term, 
stable relations with service customers. Within the Delivery Strategy the following 
tasks must be carried out: 

• Strategic positioning in the market and competitive ranking: Here, the bylaws 
of the service provider’s relevant market, customer, and competition segments 
stand in the foreground. Under these bylaws, the business environment must be 
analyzed with regard to markets, customers, and competitors. A number of es-
tablished methods are available for the business environment analysis. These 
include scenario analyses, competition analyses, benchmarking, SWOT analy-
ses, portfolio techniques, Balanced Scorecards, Early Detection, or market re-
search. All of these instruments are available to support the positioning of the 
service provider. 
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• Strategic alignment of the offering portfolio: The service provider’s offering 
portfolio should be in line with customer demand as much as possible. To reach 
this end, already at the strategic level, customer long-term expectations of 
products, especially with regard to quality, costs, and price must be identified 
and taken into consideration. The starting point is, of course, customer re-
quirements and the thus derived concrete customer benefit. It is therefore a task 
within Delivery Strategy to present Performance Planning and Development 
(which takes place within the Make Process) with information about external 
markets and customer needs. 

The service provider must have a product catalog and lucid understanding 
of the effect of its IT products on the service customers’ processes. 

Furthermore, customer needs must be identified and acknowledged promptly 
with regard to product innovations, product variations, and product discontinua-
tion. Taking the Internet service provider as an example, it must seek out cus-
tomer needs for its product “Internet Access.” The service provider must evalu-
ate customer demand for product innovations (e.g. free access services or flat 
rate offers), for product variations (e.g. different bandwidths or monthly trans-
mission quantities), or product discontinuation (e.g. due to unattractive prices). 
Such needs should result in modifications of marketing strategy and in new 
products. 

• Pricing Strategy: Questions dealing with price positioning, price distinction, 
pricing logic, and price bundling are to be addressed in accordance with the 
overall IT strategy [Sebastian and Maessen 2003]. For example, the definition 
of a service provider’s strategic price positioning can result in a position of high 
or low price competitor. If business units tend toward internally manufacturing 
IT services, then the Pricing Strategy also takes on the job of strategic control-
ling of the Make or Buy decision. With a choice of strategy, market aspects 
must be considered (i.e. is the target market segment suitable for a low price 
strategy?) and internal aspects (i.e. is it possible to be a low-price bidder and 
thus necessarily cost leader under the current production costs and conditions?). 
In the context of a strategy of price distinction, the question arises at to how 
much the evaluation of different payment schedules of individual customer 
segments can be used in designing individual customer prices. The pricing 
logic determines base prices, pricing progressions, the number of price alterna-
tives, and the pricing procedure. The pricing procedure plays a special role in 
the relationship of the service provider with its internal customers. Price bun-
dling strategies combine several products together, which are offered at a pack-
age price. This can serve not only to reduce customer price transparency and 
price sensitivity, but also to induce customers to pay a higher sum price. An in-
ternal company IT service provider must be able to justify its Pricing Strategy 
in the context of IT governance. 

• Communication Strategy: The Communication Strategy establishes the service 
provider’s communication goals and target groups. It chooses the fundamental 
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communication instruments with respect to advertising, sales promotion and 
public work. 

The service customer is informed through an active communication strat-
egy about the service provider’s objectives and efficiency. 

The internal IT service provider must also manage an active marketing. The re-
sulting costs for this are often questioned internally, because customers fear 
that by way of an internal marketing, the internal service provider’s poor qual-
ity IT products are put in a better light. 

An internal marketing promotes communication between the service pro-
vider and its customers. The benefits of internal marketing must be actively 
communicated to both parties. These benefits are most apparent in a better 
mutual planning and coordination. 

• Distribution Strategy: Here in the Distribution Strategy the basic conditions are 
decided upon as to how and through what channels products are available to 
customers. For external IT service providers the sales strategy lies at the heart 
of the distribution strategy. The sales strategy specifies which sales models are 
to be implemented (e.g. single-step or multi-level sales) and which sales forms 
are to be selected (e.g. selective or exclusive selling). Furthermore, it defines 
how sales partners must be supported, for example, through push or pull activi-
ties.

The kind of marketed products has a great influence on the Distribution Strat-
egy, in particular on logistics. IT products usually consist not only of physical 
components, but also intangible components, which can be distributed elec-
tronically. However, their respective proportions of the total product vary 
greatly. Thus the IT product Desktop Service consists of many physical ele-
ments, for example the installation of a PC at a workplace, the cabling of net-
work connections, the delivery of printers, and on-site support. In contrast, an 
IT product Internet-based Online Timetable Information requires, if at all, very 
few decentralized physical elements, which must be made available by the ser-
vice provider. 

The Distribution Strategy includes also developing strategies for service bases 
and subsidiaries, for the transportation and delivery of the physical product 
components and for cooperation scenarios with selling partners. 

3.2.3.2 Delivery Planning 

The fundamental basic conditions defined in Delivery Strategy must be concretely 
itemized in Delivery Planning and augmented with objectives. Delivery Planning 
should thus cover the following tasks: 

• Requirement Management: The service provider’s product portfolio must be 
aligned to customer requirements. 
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The exact identification and specification of customer requirements is a 
prerequisite for IT product design, and therefore is the foundation of an ef-
fective Portfolio Management. 

Usually the specification is given the form of a requirement analysis. Although 
today this task, in practice, is usually given to IT development units, within in-
tegrated information management it is a central element of Delivery Planning. 
Only through this assignment, can it be guaranteed that service providers have a 
uniform, business oriented perspective of Requirement Management; that also, 
with regard to requirement analysis, all service production subsystems are 
given equal attention. IT product customer requirements change frequently in 
the course of the product’s use. 

The Requirement Management for IT products is a continuous, enduring 
activity and not a project-bound, punctual task. 

• Quality Management: The superordinate goals of IT Quality Management are 
defined in the customer-specific guaranteed quality characteristic descriptions 
of the IT products, which are used for reporting purposes and to monitor cur-
rent quality states. 

Quality Management is then product-related when formulated in SLAs. 

A service level defines the quality criteria of a product and, when necessary, is 
customer specific. Both technical quality criteria and customer-relevant quality 
criteria are agreed upon. Technical quality criteria can include, for example, 
availability ratios, response times, or capacities. Customer-relevant criteria can 
include cost savings, beneficial effects, or customer satisfaction. In order to be 
able to negotiate SLAs with existing and new customers, customers must have 
a comprehensive understanding of the service provider’s product offering. For 
this reason the first core responsibility of Quality Management is to design and 
create an IT product catalog. Many IT service providers have trouble with this 
task since few empirical values are available, and thus there is great uncertainty 
in the precise descriptions to be put in a product catalog. This applies, for ex-
ample, to the design of the catalog structure and the content type and form, 
which are described for each product in the catalog. The product catalog can be 
used as a foundation for the process of IT Quality Management. This then leads 
to the process being divided into three phases, which form a cycle:

Implementation of new quality criteria: In a first step the IT product quality cri-
teria are formulated together with customers. The quality criteria are based on 
the customer requirements outlined in the requirement analysis. These require-
ments are, at the same time, a vital input to Portfolio Management during the 
Make Process, in which the internal planning of IT services takes place. In a 
second step, if an SLA draft is at hand, it is the basis of negotiations with cus-
tomers and can be fixed firmly in the case of an agreement. 
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Management of actual product quality: All agreed upon quality criteria must be 
constantly monitored evaluated. This operational task is a part of Delivery Con-
trol and is described further below.  

Periodic evaluation of product quality: Existing agreements and contracts must 
be examined and adapted regularly. In the context of monitoring, insight and 
evaluations gained about individual customer and contractual relations are the 
foundation on which examinations and adaptations are made. 

• Price Planning: While the Pricing Strategy specifies the fundamental organiza-
tional framework of pricing politics, product and customer-specific prices are 
set during Price Planning. The results of Price Planning are an important input 
for Quality Management, especially in the drafting and negotiating phases of 
new SLAs. For example, in price planning for new products price calculations 
must be made, market prices set, and profit margins fixed. Pricing politics, e.g. 
price discounts, price surcharges, or supplements must also be analyzed. Prices 
for existing products must be regularly examined and adapted to changing pre-
requisite conditions of both internal and external origin. The concrete condi-
tions for delivery, billing, and financing must be set. 

Internal IT service providers are usually given a predetermined budget, 
with which their scope of action is constrained. For budget planning, ser-
vice customers’ needs, with respect to IT products, must be identified and 
understood. Here, in particular, the quantity planning of service customers 
plays an important role, i.e. an estimation of required number per IT prod-
uct.

• Communication Planning: Communication Planning specifies the custom spe-
cific communication instruments and plans their implementation. For example, 
target segments for communication measures must be specified, communica-
tion contents defined, communication events regarding start and duration fixed, 
resources planned, media and partners identified and selected, contract negotia-
tions with communication partners held and confirmed in contracts. Beyond 
that, customer specific tasks of planning also exist; among these are, for exam-
ple, the selection of customer specific communication instruments, planning of 
customer visits, and the measurement and evaluation of customer satisfaction. 

• Distribution Planning: Following the Distribution Strategy precise distribution 
measures must be planned. Distribution channels and sales partners must be 
identified and contacted, negotiations with potential partners held, and sales 
contracts fixed. The geographical and personnel planning of service support 
bases and subsidiaries need to be configured and, correspondingly, concepts for 
logistic, storage, and transportation must be developed. 
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3.2.3.3 Delivery Controlling 

Delivery Strategy and Planning with their goals and objectives affect the design of 
Delivery Controlling. Delivery Controlling is responsible for the realization of 
planned tasks. It steers and directs the operational delivery procedures. Among the 
tasks of Delivery Controlling are: 

• Quality Controlling: The main responsibility of Quality Controlling is to con-
tinually monitor the agreed quality criteria of IT products. This applies in par-
ticular to the customer-relevant characteristics of cost, quality, and scheduling 
of the provided IT products. The measurements necessary for monitoring are 
usually set within the Make Process, and carried out in particular during pro-
duction. Within Quality Controlling these measurements are evaluated and 
summarized in the form of consequential reports. 

Evaluations and reports must be designed for customers, i.e. business ori-
ented and non-technical operating figures and volumes. 

Often service customers are presented with many measured technical variables, 
which have little meaning and thus are of little value to them. Therefore, al-
ready in the context of quality management, the reporting guidelines should be 
defined together with customers. These guidelines must be adhered to in Qual-
ity Controlling. If quality criteria are not met, Quality Controlling is responsible 
for the initiation of improvement measures, both internal and external. Fur-
thermore, the operational tasks of Quality Controlling include accounting and 
invoicing of sold products. 

• Communication Controlling: Here there is a controlling of segment and cus-
tomer-specific communication instruments. The segment-specific activities in-
clude, for example, the monitoring of publicity campaigns, the measurement 
and evaluation of communication quality, and the reporting of success of com-
munication measures. The customer-specific measures defined in Communica-
tion Planning (e.g. customer visits or customer events) must be measured and 
evaluated with respect to both cost and quality. In addition, instruments for 
monitoring customer behavior can be put to use here. 

• Distribution Controlling: In Distribution Controlling planned selling and logis-
tics concepts are to be monitored continuously. Disturbances or erroneous 
trends should be promptly detected and eliminated through improvement meas-
ures. 

An IT service provider must monitor and direct both the distribution of its 
IT products and the decentralized IT production infrastructure compo-
nents. 

The distribution of IT products is to be monitored with respect to both quantity 
and time. The quality properties of distribution are described in the context of 
Quality Management of the individual IT products. For the IT business in addi-
tion to the distribution of the explicit IT products, the distribution of decentral-



88      Integrated Information Management  

ized components of IT production infrastructure plays a significant role. Cus-
tomers must have physically installed, for example, workstation systems, net-
works, and printers in order for IT products to be delivered at all. 

3.2.4 Make

The Make Process is responsible for the management of IT service production. In 
the Deliver Process IT products to be sold to customers take center stage; how-
ever, in the Make Process, planning, development, and production of IT services 
for products is of utmost importance. The Make Process thus dominates the inter-
nal view of IT service providers. 

The Make Process can be divided into three subareas, which are based on an in-
dustrial manufacturing orientation (see Ex. 8): 

• Portfolio Management (management of service programs) 

• Development Management (management of service organization and design) 

• Production Management (management of service production) 

Ex. 8. Industrial service production process 

The process of industrial service production can be divided, as depicted 
in Fig. 45, into the two major tasks of program planning and order proc-
essing. The process is subject to the target goals and objectives previ-
ously described in Chapter 2.3 and implements various production re-
sources. The core of program planning is made up of planning and 
controlling production and sales programs, i.e. all elements of produced 
services. Program planning covers strategic tasks (e.g. defining the ser-
vice assortment), tactical tasks (e.g. describing individual services more 
precisely), and operational tasks (e.g. defining the type, quantity, and 
quality of produced services within a single period. 

The process of order processing consists of three major tasks, namely, 
development/construction, order preparation, and production/assembly. 
Thereby the actual process organization must adapt to market require-
ments. Thus there is a difference between, for example, the order proc-
essing of a program producer who produces standard products for bulk 
markets (e.g. production of Desktop Services) and the individual order 
producer who produces customer-specific products for special orders 
(e.g. production of reports from a data warehouse). 

It is interesting to note that until now, in practice, order preparation as a 
task within IT service production is only a task, if at all, with respect to 
purchasing big computer hosts. Order preparation builds a link between 
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development and production. The goal is to guarantee service production 
with an optimal implementation of all production processes. It is of no 
surprise that the absence of order preparation leads to a poor coordination 
of development and production in the production of IT services. The 
definition and realization of tasks concerning work order preparation 
within the process of IT service production is thus a main emphasis of in-
tegrated information management. This applies especially in the context 
of Production Planning and Controlling. 
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Planning and controlling of
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Order preparation
(Order planning and controlling)

Production and assembly

Order processing

Product
(customer – market)
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Factors of
production

Information
carrier

Methods
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Fig. 45. Industrial process for service production (following [Eversheim 1990]) 

An integrated, output oriented view of the three subareas of the Make Process is of 
central importance. IT services are the output of the Make Process. The coordina-
tion of the three subareas is a prerequisite for these services, enabling the design 
of both marketable and customer-desirable products. No subarea alone can ac-
complish this feat. For example, from a development perspective wonderfully 
designed services can, by not considering production limits, lead to quality and 
cost production problems which are obvious to service customers. Despite out-
standing development and production, a bad Portfolio Management can again lead 
to the production of services which are of no benefit to customers and thus cannot 
be sold in sufficient quantities. Such problems can only be avoided when tasks 
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within the three subareas are coordinated with one another and holistic manage-
ment processes exist. Thus in the following description of the three subareas of the 
Make Process, their relationships to the other processes within the IIM model will 
be pointed out repeatedly. 

The dominant approach today, the Plan–Build–Run approach to IT service pro-
duction, is once again reflected in the three subareas of the Make Process. How-
ever, partitioning the Make Process into strategic, planning, and controlling levels 
of activity (see Fig. 46) presents a significant difference. In business practice the 
Plan–Build–Run approach leads to a planning that is primarily strategic, a devel-
opment that is primarily planning, and a production that is primarily operational. 
Fig. 46 shows that as a consequence a number of task topics in the Make Process 
go unaccounted for. In contrast, integrated information management emphasizes 
the vertical and horizontal integration of tasks. 
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Fig. 46. Emphasis of Plan, Build, Run and Integrated Information Models 

3.2.4.1 Portfolio Management 

In Portfolio Management the service provider’s service program offering is de-
signed and organized. The service program is the sum of all individual services 
offered by the service provider. For many IT service providers the active design 
and creation of a service program is a new task. Questions such as “In which 
service segments we should be participate?”, “What does our present service 
program look like?”, “What strategy must we pursue to reach our preferred portfo-
lio?” and “In what service segments are our services even competitive?” are quite 
unusual to ask (see also [Dietrich and Schirra 2004]). 
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Although Portfolio Management has a reciprocal relationship with the Deliver 
Process and a number of interfaces exist between both processes, it is important to 
emphasize the different aspects of both processes (see Fig. 47). The Deliver Proc-
ess is based an external view, which is formed by market and customer require-
ments and constraints. Accordingly, the Deliver Process concentrates on the de-
sign and organization of sales portfolios, in which IT products are included. Of 
course, this external view also plays a role within Portfolio Management. How-
ever, Portfolio Management must extend even further to incorporate internal fac-
tors from development and production. 

It is the mission of Portfolio Management to design, organize, and steer the 
service program, which is the sum of all of a service provider’s IT services. 

External and internal factors together form the guidelines for Portfolio Manage-
ment. Information flows from the Deliver Process into Portfolio Management and 
vice versa. 

Portfolio Management tasks can be classified, as thus far has been the case, as 
belonging to the strategic, planning, or controlling level (see Fig. 48). 
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• Identification of service segments
• Assessment and positioning of  ser vice seg ments
• Strategy for mulation
• Coordinati on of Port folio, Development, and Producti on 

Strategies

Portfolio Strategy

• Ser vice Program Pl anning
• Ser vice Planning

Portfolio Planning

• Ser vice Program Controlling
• Ser vice C ontrolling

Portfolio Controlling

Fig. 48. Portfolio Management tasks 

Portfolio Strategy 

The Portfolio Strategy defines the strategy for the IT service provider’s service 
portfolio. Strategy development follows the strategic planning process. It must 
identify high-yield sustainable service segments and define an orienting and or-
ganizational framework for Portfolio Planning and Portfolio Controlling 
[Schweitzer 1994]. In the sense of a planning outline, it specifies the entire range 
of the service provider’s activities on a long-term basis. Thus, Portfolio Strategy 
concentrates on service segments and not on individual, real services. It covers the 
following tasks: 

• Identification of service segments: The service segments to be identified are 
those which promise long-term market success. For this purpose information 
regarding both markets and customers is required from the Delivery Strategy 
(e.g. customer segments, market analyses, or demand forecasts). Information 
from the Development and Production Strategy is required as well (e.g. regard-
ing technological innovations, new development and production procedures, or 
technological and organizational general frameworks). 

• Evaluation and positioning of service segments: In a second step the identified 
service segments must assessed and compared with one another. Usually Port-
folio Analysis methods are employed here. Service segments are assessed 
within a given evaluation roster and compared in what is usually a multidimen-
sional matrix. Existing service segments can be presented in an actual portfolio 
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and be moved together with new service segments into a target portfolio, which 
documents the positioning the service provider would like to reach. 

• Strategy·formulation: Positioning individual service segments in a single port-
folio allows strategies to be pooled, which results in recommendations for long-
term involvement in the service segment. The goal is to transform the actual 
portfolio with appropriate strategies into the target portfolio. Some portfolio 
approaches are already equipped with standard strategies, for example, invest-
ment and growth strategies, absorption and divestment strategies or selective 
strategies [Hinterhuber 1992]. The standard strategies must be supplemented 
with single strategy elements in individual cases. 

• Coordination of Portfolio, Development, and Production Strategies: The coor-
dination of Portfolio, Development, and Production strategies is crucial for stra-
tegic success, because all three strategies influence each other. Suppose, for ex-
ample, a service provider performs a business environment analysis as a part of 
its Delivery Strategy. If this analysis reveals an intensified customer demand 
for Internet solutions, then the decision can be made within the Delivery Strat-
egy to construct a product segment “Internet Solutions” (see Fig. 49). The con-
sequence for Portfolio Strategy is, for example, that two new service segments 
“Internet Access” and “Email Service” must be strategically developed. This 
decision again has direct effects on Development and Production Strategies. A 
fitting development strategy may be to develop Internet-based solutions based 
on Microsoft.NET frameworks. This only makes sense when Intel/Microsoft-
based server platforms are strongly anchored in the Production Strategy. 

• Practically speaking, such process-spanning strategic coordination occurs 
rarely. However, development architecture and platform decisions are made, 
for example, without considering the effects on production; or surplus capaci-
ties are built up in production because the Portfolio Strategy is unknown or in-
sufficiently communicated. 
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based on Microsoft 
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Anchoring of 
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Fig. 49. Coordination of Delivery, Portfolio, Development, and Production Strategies 
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Portfolio Planning 

The service segments identified in Portfolio Strategy are described more precisely 
in the context of Portfolio Planning. This will be done by planning the optimal 
service program and then defining the individual services. Portfolio Planning thus 
consists of the following two tasks: 

• Planning the service program: The planning of the service program takes place 
on a tactical and an operational level. At a tactical level the most important ob-
jectives of the service program are planned. Thus the following questions must 
be answered [Schweitzer 1994]: Which services and service alternatives are to 
be manufactured internally or externally in what quantities and within which 
time frames? What new services are to be added to the service program in what 
quantities and within which time frames? Which and how many production 
plants are to be renewed within which time frames? Which services are to be 
developed within which time frames? How is the financial budget to be spent 
on investments and new services? Are the upper limits for service sales in the 
respective time frames reached or have sales fallen short? 

The answers to these questions result, in practice, in a dynamic optimization 
problem, because factors on both sides of the equation must be taken into con-
sideration. Not only are sales factors shifting (e.g. demand and product life cy-
cles), but internal factors (e.g. development, production, budget, and procure-
ment constraints) are also changing. 

Operational service planning defines the exact production program for a 
given time frame (e.g. for one month or one year). It specifies the type, 
quality, and quantity of services to be produced. 

This results in a precisely formulated production order for the fixed period. In 
the service program’s operational planning there are a set of numbers that must 
be accepted as given. This includes, for example, production capacities and 
procedures, product structures, sales and procurement upper limits, or financial 
budgets.

• Service Planning: The characteristics of each individual service must be de-
fined in detail. There are two sets of figures which must be considered and in-
corporated. External customer requirements from Delivery Planning, above all 
the requirement analysis as defined within Requirement Management, must be 
integrated into the definitions. Conditions defined in the internal general 
framework and technological restrictions from development and production 
must also be taken into account. 

In addition to service functionality, quality criteria and resources required 
for the production of the service must be planned. 

Decisions on manufacturing depth, that means which parts of the service should 
be produced and which purchased, are to be met and coordinated with Sourcing 
Planning. The main result of Service Planning is the description of service 
characteristics in the form of a specification sheet. The specification sheet 
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serves as basis for issuing a development order for the actual design and or-
ganization of the service. 

Portfolio Controlling 

Portfolio Controlling has the task of monitoring and steering the goals and objec-
tives decided upon within Portfolio Planning. It must pay special attention to the 
efficient production of services, which guarantee a sustainable benefit to the cus-
tomers’ business processes. Portfolio Controlling must also monitor the invest-
ments made in IT infrastructure. Similar to Portfolio Planning, tasks can be 
grouped into the following two areas: 

• Service Program Controlling: The planned service program must be continu-
ously monitored. The production output quantities and time frames set in opera-
tional service program planning are subject to unexpected deviations due to 
various internal and external influencing factors. There can be, for example, de-
lays in service development, production capacities can fail at short notice, or 
planned sales volumes can become unrealistic due to changed market condi-
tions. Deviations must be identified as early as possible and negative effects 
minimized through service program modifications. For example, if service de-
mand within a planned time frame falls shorter than expected, then other uses 
for freed production capacities must be explored. Or if a service loses its com-
petitive edge earlier than planned, then potential follow-up services must be 
planned, developed, and brought on the market earlier than originally sched-
uled.

• Service Controlling: Each individual service must be monitored over its entire 
life cycle. The service monitoring begins with examination of the development 
of the service. In the same sense as that of project controlling, the development 
progress must be monitored with regard to quality, costs, and due dates. For ex-
isting services both market benchmarking figures, such as sales volumes and 
revenues, as well as internal key data, such as production costs and invest-
ments, must be continuously monitored. In this way, target/actual deviations 
can be identified quickly and appropriate measures taken. Again Service Con-
trolling is dependent upon sales oriented input defined in Delivery Controlling 
and internal inputs on Development and Production Controlling. If deviations 
from planned key figures are identified, particularly those that are negative, 
then appropriate improvement measures are to be defined and initiated. 

3.2.4.2 Development Management 

Development is responsible for the design and organization of application sys-
tems. These activities are a central element of an IT service provider’s production 
infrastructure, given that application systems steer the production process. 
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The application systems (i.e. development) have a significant impact on the 
functionality of IT services. However, decisions influencing IT service 
quality are made by production. 

Based on the service characteristics, defined within Portfolio Planning and docu-
mented in the form of specification worksheets, services must be designed and 
drafted by the development unit. In practice, IT service providers’ development 
focuses particularly on the design and organization of the required application 
systems. 

Development Management tasks are, as in the other areas of integrated informa-
tion management, grouped into strategic, planning, and controlling activities (see 
Fig. 50). 

• Development organization
• Definition of development philosophies and s tandards
• Strategic alignment of application portfolios
• General framewor k for development tools and languages
• Coordinati on of Portfolio, Development, and Producti on 

Strategies

Development Strategy

• Project  Planni ng
• Resource Planning
• Wor kload and cost pl anning
• Development controlling planni ng
• Coordinati on with technical produc tion planning

Development Planning

• Controlling development wor kloads
• Development launch controlling
• Support  ser vice controlling

Development Controlling

Abb. 50. Development Management tasks 

Development Strategy 

The Development Strategy specifies the long-term, strategic general framework 
for the development process. It should cover the following tasks: 

• Development organization: As a part of the IT service provider’s organization 
in the context of Development Strategy, the development unit’s structures and 
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processes must be defined. Under the heading of processes, activities such as 
organizational positions, sets of responsibilities, disciplinary authority, as well 
as qualification profiles are to be specified [Balzert 1998]. Due to the fact that 
development is chiefly project driven, the definition of project forms and struc-
tures is a central task. In addition to the stable organizational process structures, 
development projects also frequently require temporary structural measures, for 
example for the development of new services. The definition and implementa-
tion of these temporary measures belong to development planning because they 
are not of a strategic nature. However, what are of increasing importance for 
development are strategies regarding so-called offshoring, i.e. the use or reloca-
tion of development resources to low-wage countries. 

Apart from the fundamental decision for or against offshoring, which often 
must be decided in an overall business context, the smooth organizational reali-
zation and/or integration of external development units must be explicated in 
the development strategy. 

Development organization follows a previously approved procedural or proc-
essing concept. There are many models available for precisely this purpose. 
The established concepts include, for example, the waterfall model, the v 
model, the spiral model, the object oriented model or rapid prototyping. This 
list grows constantly with new models, i.e. currently extreme programming or 
agile software development. In the context of Development Strategy the proc-
ess model or models to be implemented are to be selected and adapted to indi-
vidual needs. 

• Definition of development philosophies and standards: Design philosophies and 
standards, which form a part of application architecture, are the foundation for 
application development. Design philosophies are universally valid principles 
which apply to the development process. One such application oriented design 
philosophy is, for example, the choice of client/server-based, web-based, or 
service oriented architecture. Likewise the design philosophy dictates how to 
organize application architecture, such as modularly, hierarchically, or distrib-
uted. Thereby modular organization of application architectures is becoming 
increasingly a mainstream design philosophy, because it enables the reusability 
of previously constructed solutions. 

Design philosophies must be created and followed under the concept of 
“Design for Production,” i.e. they must be directed toward an economi-
cally efficient production of IT services. 

The decision on how to deal with standard software or individual software is 
another important element in the design philosophy. Fig. 51 illustrates what 
such a design philosophy can look like, such that the main types of customer 
applications are defined in strategically strived-for application categories. For 
the earlier development phases, philosophies and principles should also be 
specified, such as those with respect to concepts and methods for object ori-
ented analysis or for software ergonomics. 
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When implementing design philosophies, usually precise standards can be used. 
Thus web-based application architectures can be realized with known Micro-
soft.Net or J2EE standards. Service oriented architectures require a middle-
ware. Here too there are different standards and solutions available. The same 
applies to standards for designing user front-ends or safety architecture. The 
central development standards are to be specified in the context of Develop-
ment Strategy. 
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Fig. 51. Illustrative strategy for implementing diverse application architectures [Source 
ITMC AG, Horgen] 

• Strategic alignment of application portfolios: Service providers are usually 
running many application systems at the same time, which support the produc-
tion of various IT services. Applications portfolios, like service portfolios, must 
be strategically planned. 

The application portfolio must be designed and steered with respect to life 
cycle characteristics. 

This entails, for example, a consistent separation of data and functions, which 
can be achieved through the development of independent application systems 
for the preparation of data. Application architecture describes the service pro-
vider’s target application portfolio. The description is based on both a business 
oriented and technical understanding. The business oriented view serves in de-
fining the target functionality of applications related to the customer’s business 
processes. The technical view presents the systems from the perspective of 
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service production with all of its components, coordination, as well as its data 
relevant integration. Newly developed application systems are to be integrated 
into the application portfolio. At the same time, architecture found in the exist-
ing application portfolio must be evaluated regularly. 

• General framework for development tools and languages: Suitable develop-
ment tools (CASE tools) are necessary to support professional software devel-
opment. These tools are used in the early planning, definition, and design 
phases, as well as, in the later implementation, test and introduction phases. 
Philosophies and standards specified in the strategy have influence on the 
choice of development tools. In the context of Development Strategy, tools 
must not be selected based on a great amount of detail, but instead a strategic 
general framework concerning tool platform or tool supplier choices must be 
defined. The same applies for the choice of development languages. 

• Coordination of Portfolio, Development, and Production Strategies: See the 
description under Portfolio Strategy 

Development Planning 

In the context of Development Planning, the planning of the development work-
load is specified precisely. Planning is specifically focused on three dimensions, 
namely, Project Planning, Resource Planning, and Cost Planning. Furthermore, the 
controlling system for development must be planned. This results in the following 
tasks:

• Project Planning: A project plan refines and details tasks, phases, and mile-
stones of a development project on the basis of the processing concept specified 
within development strategy [Balzert 1998]. In addition, tasks are usually dele-
gated to employees in the context of Project Planning. There are many well-
known methods available for Project Planning (e.g. network plans or Gantt dia-
grams) and tools (e.g. Microsoft Project). 

• Resource Planning: Resources are necessary for the realization of development 
projects. The resources must be planned in order to minimize unexpected short-
ages or excess capacities. In development, resources are essentially those of 
personnel and capital equipment (hardware, software). With respect to time, 
these resources must be distributed among the various development projects as 
optimally as possible. When planning personnel resources, attributes such as 
qualification, available capacity, temporal availability, physical location, and 
organizational situation must be considered [Balzert 1998]. In planning capital 
equipment, various established methods and procedures are available. Exam-
ples of capital equipment characteristics to be considered are development 
workplaces, development and test platforms, and also office space and materi-
als.
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• Workload and Cost Planning: Development costs represent a major share of the 
total costs of an IT service. In IT, development costs are mainly those spent on 
personnel. Therefore, in an initial step, the expected personnel expenditure for a 
development project can be estimated. For the workload expenditure estima-
tion, many procedures have been developed in the past. These basically esti-
mate the temporal personnel expenditure for the production of new, or the 
modification of existing applications. In the context of Cost Planning, these ex-
penditures are estimated in monetary terms. Other expenditures (e.g. for soft-
ware licenses, development systems, or test systems) are planned as either in-
dependent service types or converted into person days. 

• Development Controlling Planning: A number of planning tasks must be car-
ried out when controlling development projects [Balzert 1998]. This includes, 
for example, the development of quantity and quality standards, the definition 
of quality assurance methods, and the development of productivity, quality, and 
process metrics. Control and reporting systems must be established, for exam-
ple budget summaries, project progress reports, or due date reviews. Measure-
ment and auditing procedures (software metrics) for development processes and 
products must be defined. 

• Coordination with technical production planning: Early on, development and 
production departments must coordinate their planning activities. Development 
and production have different goals and cost structures, which, if planned inde-
pendently, will cause problems. These problems must be analyzed and then 
solved within the context of Portfolio Strategy. 

Between Development Planning and Production Planning there are many 
interdependencies, which can only be managed by complementary planning. 

The construction of qualitative and quantitative production capacities must be 
planned in such a way that the capacities are available by the time the devel-
opment project is completed and thus needs them. Then again, development 
needs concrete information about the planned states of production in order to be 
able to align their project activities accordingly. 

Development Controlling 

Development Controlling concentrates on the following three tasks: 

• Controlling development workloads: Projects, resources, and costs must be 
monitored continuously. Here Development Planning presents the foundation 
for Development Controlling. Based on the reporting systems and metrics de-
fined there, measurements can be taken, deviations identified, and corrective 
actions initiated. 

• Development launch controlling: New or modified application systems must be 
taken into production. The launch follows a given process, which must be con-
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trolled by development. In the context of a launch, all characteristics of an ap-
plication system must be verified. This applies to training as well. 

• Support service controlling: The majority of support incidents are dealt with 
within the context of production controlling. However, again and again it hap-
pens that these problems are due to incorrectly developed application systems. 
For these instances corrective maintenance of application systems must adhere 
to an explicitly described support process, which must exist within develop-
ment. This process should contain, as in production, a problem management 
and change management process. Establishing a configuration management is 
instrumental within this framework, in that it enables an explicit management 
of all software elements, software versions, and software modifications. 

3.2.4.3 Production Management 

IT products result from the production of IT services. In addition to the manage-
ment of service portfolios and the management of service development, real pro-
duction, i.e. the production of IT services, must be planned, executed, and con-
trolled.

The management of production is an independent task, which the service 
provider must actively be engaged in. 

All units involved in the production of a service must be consulted with on Pro-
duction Planning, Steering, and Controlling and their effect on business [Heinen 
1991]. In IT production, production infrastructure typically consists of central 
elements, which are thought of in combination with a computing center (e.g. 
server or storage systems), decentralized elements which are operated at the ser-
vice customer’s location (e.g. workplace systems or printers), or the connections 
between central and decentralized elements (e.g. networks). Analogous to indus-
trial manufacturing, different production types exist within IT production. Batch 
production and online production are the most obvious and significant types. Their 
respective characteristics have a significant impact on the concrete arrangement of 
organizational production processes and structures. 

IT services can be produced in different ways, i.e. on different production 
platforms. 

The list of tasks for Production Management covers both long-term structural 
decisions, as well as mid- and short-term tasks regarding Production Planning and 
Controlling (see Fig. 52). 

Production Strategy 

An essential prerequisite for production efficiency is the presence of a Production 
Strategy and its coordination with the service provider’s other strategies. This 
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applies in particular to the long-term planning of production infrastructure, which 
in industrial manufacturing is also known as plant engineering. 

Within the context of Production Strategy, special attention must be given 
to strategic cost management. 

The Production Strategy definition covers the following tasks: 

• Organization of production: Just as in the Development Strategy, also in the 
context of the Production Strategy, structural decisions are to be made concern-
ing the organization of production. Next to questions of structure and process 
organization in production, the spatial organization of production plants (layout 
planning) plays a central role, in addition to decisions on procurement of indi-
vidual production plants, their capacity characteristics, and questions about a 
maintenance strategy. Regarding spatial planning, plans must be thought 
through with respect to, for example: how servers are to be arranged; the wiring 
and network requirements; the electrical sources; temperature requirements; the 
physical entrance systems; requirements on air purity or radiation effects [OGC 
2002]. Decisions on individual production plants, for instance the purchase of a 
mainframe, and its capacity characteristics are usually made on a long-term ba-
sis and thus must be strategically planned. 

• Production Organizati on
• Design philosophi es and standards
• Strategic alignment of sys tem architecture
• General framewor k for tools
• Coordinati on of Port folio, Development, and Producti on 

Strategies

Production Strategy

• Capaci ty Pl anning
• Availability Planni ng
• Planning for business conti nuity
• Production Engineering

Production Planning

• Capaci ty Controlling
• Configuration Management
• User Support

Production Controlling

Fig. 52. Production Management tasks 
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• Design philosophies and standards: The organization of production infrastruc-
ture should take place on the basis of selected principles and standards. 

Production has its own design tasks, which must realized independently. 

For example, it must be explicitly specified how modular, scalable, flexible, se-
cure, or error tolerant the infrastructure needs to be. To this end, the existing 
standards (e.g. hardware or platform standards) can be used. Here the already 
mentioned coordination of development and production standards is important. 

• Strategic alignment of system architecture: The architecture defines the long-
term design of production infrastructure in the sense of a blueprint. Architec-
tures should be premeditated, to the extent necessary, for all elements of the in-
frastructure. This includes, for example, architectures for central servers and 
host systems, networks, client systems, mobile devices, storage systems, print-
ers or backup and recovery systems. 

• General framework for tools: Various software tools are available for control-
ling and monitoring production. There are strategic objectives and fundamental 
requirements placed on tools. These descriptions must be laid out in the Pro-
duction Strategy. 

• Coordination of Portfolio, Development, and Production Strategies: See the 
description under Portfolio Strategy 

Production Planning 

The planning of IT production is concerned with both the organization of IT pro-
duction infrastructure and the planning of IT production execution, i.e. the produc-
tion processes. With the organization of IT infrastructure the prerequisites for the 
execution of production tasks are fulfilled. The cost structures and basis for the 
quality of production are specified here. Similar to the principles of “plant engi-
neering,” this follows from the development of architectures, the definition of data 
models and automation instruments, as well as the definition of standards. Produc-
tion Planning takes place on the basis of the current production program that was 
defined in the context of Portfolio Planning. Production Planning covers all plan-
ning tasks which guarantee, under the constant aspect of economical efficiency, 
the provision of production-suitable IT services. The following described tasks are 
ITIL Best Practices oriented (see Chapter 2.6). For this reason only some—from 
our viewpoint—central aspects are pointed out here: 

• Capacity Planning: The core element of production planning is Capacity Plan-
ning. The most important task is to coordinate, as optimally as possible, capac-
ity requirements and available capacity. The expected capacity requirements re-
sult from the previously defined production program, i.e. the type and quantity 
of services to be produced within a given time frame. Every service to be pro-
duced requires certain production resources (e.g. computers, memory, and 
transmission resources). For example, if a service provider knows it must pro-
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duce 150 000 salary statements in one month, the required production capacity 
for these IT services can be estimated from this fact. However, a prerequisite is 
that production resources required for one salary statement are computed as 
precisely as possible. This task is accomplished in industrial manufacturing 
through the evaluation of parts lists. In IT production, parts lists are more or 
less unknown. In IT production, only rarely is a real Capacity Planning under-
taken, the reason being that usually, in practice, each new IT service gets its 
own new production infrastructure. Thus, for example, each application system 
runs on a separate server. New servers are ordered for new applications. There-
fore, substantial over-capacities exist because computers are not operating 
anywhere near their full capacity. Our discussions with computing center man-
agers show that such over-capacities can lie in and around 30–60% of total ca-
pacity, particularly in the area of Open Systems. 

This procedure will change with the current virtualization of IT production re-
sources. Today computer, memory, and network resources can be supplied on 
demand and be installed for the production of various IT services. In this con-
text, Capacity Planning will play a crucial role in the efficiency and effective-
ness of production. Over-capacities (e.g. computers not working at full capac-
ity) lead to inefficiencies, and under-capacities usually lead to quality deficits, 
for example regarding response times). A unique challenge for IT Capacity 
Planning lies in the strong temporal fluctuations of service demand. Thus, for 
example, in the course of a day there are peaks of demand for certain IT ser-
vices, like checking emails or logging in at the beginning of the working day or 
after lunch. The same applies to the period at the year’s end, in which, for ex-
ample, production demand peaks for end-of-year or personnel accounting 
statements. Such demand fluctuations must be considered in Capacity Planning. 
However, this does not mean that today's common practice in IT production of 
defining production capacity based on the expected peak is correct. 

• Availability Planning: Availability is one of the main quality criteria of IT 
services from a service customer's point of view. Availability has a significant 
impact on how satisfied service customers are with IT services. This is the rea-
son the dimension of availability is usually defined very precisely in SLAs, 
which are the sealed contracts with service customers. Availability Planning 
must guarantee that the agreed availability ratios are kept all of the time. While 
for service customers only the service’s entire availability is relevant, within 
the context of Availability Planning the responsible units of IT production must 
be identified and organized. These are the actual components of production in-
frastructure (e.g. servers or networks) in addition to production, maintenance, 
and support processes. Thus, for example, while for a service customer—based 
on his job—only the availability of email services is relevant, Availability 
Planning must determine which requirements are to be placed on servers, net-
works, data bases, and backup systems, so that the guaranteed availability ratio 
can be maintained. 
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An inadequate Availability Planning leads to promised availability ratios not 
being kept. Often IT units have no comprehension how high the costs of this 
unavailability actually are. One must consider that not only material damages 
result—in the form of employee productivity losses, revenue losses, penalties, 
or overtime—but also intangible damages such as customer dissatisfaction, po-
tential customer and business losses, damages to image, or loss of confidence. 
Both for the service provider and service customer these losses, in turn, can re-
sult in even further unforeseeable costs.  

In the context of Availability Planning several tasks must be performed. These 
include determining the availability requirements of service customers, the con-
sequences of the promised availability defined in the final SLA, and creating 
availability monitoring and reporting systems. 

• Planning for business continuity: In many companies IT services have a great 
impact on business processes. This makes it necessary to develop emergency 
plans, which guarantee a predefined level of service should single components 
of production infrastructure fail or in the case of a total production crash. A 
continuity strategy must be developed with information delivered from a busi-
ness impact analysis and a risk analysis. In a business impact analysis critical 
business processes are identified and the consequences of a loss of these busi-
ness processes are analyzed. In a risk analysis the probability and the effects of 
serious incidents (e.g. natural catastrophes, terrorist attacks) are assessed. The 
continuity strategy should include measures for both minimizing risks and or-
ganizational and technical mechanisms for re-establishing production readiness 
after an emergency. The latter usually includes a clear prioritization of the IT 
services which must be made available in case of an emergency. When an 
emergency occurs, the continuity strategy is to be implemented and monitored 
continuously.

• Production Engineering: Production prepares production know-how for other 
units in the form of a “technical center of excellence.” In addition to creating 
technical studies and concepts, such as with regard to new manufacturing tech-
nologies or platforms, this center of excellence offers support to the other units. 
The center can take on an advisory function in projects, such as those involving 
the introduction of new infrastructures or developing new services. The center 
can also support the day-in, day-out work, for example with respect to problem 
solution within user support or monitoring production infrastructure. 

Production Controlling 

The operational Production Controlling is responsible for the continuous monitor-
ing of production procedures. Production Controlling with respect to Capacity 
Controlling has the task to tune, making fine adjustments to production capacities. 
This means in detail: 
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• Capacity Controlling: In contrast to Capacity Planning, which is based on a 
medium-term time frame, Capacity Controlling has a short-term character. 
Short-term production program changes and fluctuations have a continuous in-
fluence on capacity requirements. For example, if the demand for an IT product 
is less than expected, then freed production capacities can be used for other 
purposes at short notice, if necessary. The same applies to the reverse case of 
unexpectedly high demand. In this case, Capacity Controlling must provide for 
a short-term supply of additional capacities. Also the failure of individual pro-
duction resources, like a server or hard disk, may require a reallocation of ca-
pacities. If additional or new IT services must be produced at short notice, it is 
the task of Capacity Controlling to pull this off with the existing production 
program.

• Configuration Management: The production infrastructure must be continu-
ously monitored at both the level of IT services and at the level of individual 
production resources. This applies in particular to those elements of the produc-
tion infrastructure which have an effect on the agreed SLA. This monitoring 
and controlling takes place in the context of Configuration Management. Con-
figuration Management is built up from a Configuration Management Data-
base, in which all relevant components and information are documented (see 
Chapter 2.5 and Ex. 5). If plan deviations are detected, they must be analyzed 
and improvement measures initiated, for example tuning measures. 

• User Support: User Support must also be ensured in the context of Production 
Controlling. Practically speaking, support processes are usually closely tied to 
ITIL Best Practices (see Chapter 2.6). User inquiries are collected and managed 
with the help of an incident management process. If incident management can-
not solve the problem, it is given over to a 2nd-level support. This 2nd-level 
support identifies the underlying problem in a Problem Management process. In 
a Change Management process a solution is constructed and implemented with 
the help of a Release Management process. When necessary additional units, 
such as development, must be consulted in the sense of a 3rd-level support. 



4 Practical Examples of Integrated Information 
Management 

In this chapter, based on selected examples, we would like to show what inte-
grated information management signifies in practical terms and how individual 
elements of the presented model can be implemented. The examples presented 
here deal with projects, on which the “Integrated Information Management” Com-
petence Center collaborated with its partner companies. The project results pre-
sented here are at least partially anonymous for reasons of privacy or redefined 
with fictitious numbers. 

4.1 Six Sigma Analysis of IT Production Processes1

Six Sigma enjoys increasing popularity as a method for Quality Management. 
More and more companies are acknowledging the advantages of this method and 
submitting their processes to Six Sigma Analysis. Earlier there had been a long-
standing bias against Six Sigma in that it was thought to be exclusively for manu-
facturing companies with standardized, highly repetitive manufacturing processes 
[Schmutte 2002]. However, in the meanwhile this opinion has changed due to 
successful Six Sigma projects in service companies. 

Six Sigma Analysis is suitable for information management processes too. This 
applies particularly to production processes, less to planning and development 
processes. The reason for this is that IT production processes are service processes 
and exhibit typical characteristics of industrial manufacturing processes. These 
processes are, to a high degree, standardized and, to a high degree, exhibit repeti-
tion frequency. In a pilot project we examined the relevance of the Six Sigma 
method for IT production processes. The project concentrated on an analysis of 
the support process of a big, data intensive application of one of our research 
partners. Here the project procedure and selected project results are presented. 
However, first we present a short introduction to the basics of Six Sigma methods. 

4.1.1 Six Sigma Basics 

In practice different approaches are hidden behind the buzzword Six Sigma. These 
vary from a purely methodical procedure for improvement projects to a company-
wide development philosophy [Schmutte 2002]. The Motorola company devel-

                                                          
1  The information presented in this chapter is based on research by Axel Hochstein, Insti-

tute for Information Management at the University of St. Gallen. 
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oped Six Sigma in the 1980s for the quality assurance of production processes. 
The objective of Six Sigma is to create stable and manageable processes. Stable 
and manageable means that the process results (process outputs) are subject to as 
small as possible fluctuations and that these fluctuations lie within customer-given 
tolerance ranges. For this purpose Six Sigma utilizes simple statistical instru-
ments. Customers define upper and lower tolerance limits for process results. For 
example, customers define the maximum deviation of a drilled hole in a given 
production process. If the tolerance limit for the drilled hole is 0.1 mm, then the 
process quality for the customer is no longer acceptable whenever a drilling devi-
ates by more than 0.1 mm from the customer required dimension. 

Within a Six Sigma Analysis, the process is then statistically evaluated, in that 
both the mathematical average and the standard deviation (sigma) of the process 
results are calculated. The process stability can be expressed with the sigma level, 
i.e. the degree of deviation of process results from their average value. More pre-
cisely, Six Sigma stability means that after having completed 1 million processes, 
the result—statistically evaluated—is only 3.4 times outside of the tolerance range 
specified by the customer (see Fig. 53). In relation to the previous example, drilled 
holes may deviate at most 3.4 times by more than 0.1 mm from the customer-
defined dimension after having completed 1 million drillings. A company’s target 
must not necessarily be that of the Six Sigma quality level. Investigations show 
that in fact companies on the average reach a level of 4-Sigma in their production 
processes, i.e. having completed 1 million process runs, the process result is 6210 
times outside of the tolerance range. It is to note, however, that already with a 
quality level of 4-Sigma, quality costs make up approximately 15–25% of reve-
nue. 
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Upper
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Not 
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3085372Not 
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(as a % of 
rev enue)

Rate of errors 
per million 
processes

Process
Sigma

Fig. 53. The Six Sigma method 

The end goal of a Six Sigma analysis is to align the processes of a company to its 
customers’ requirements. Methodically, Six Sigma is based on two basic compo-
nents:
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• A strictly systematic procedure based on quantitative, statistical instruments, 
which covers in particular a precise measurement of process quality, but also 
the analysis, improvement, and control of processes 

• A training and coaching methodology, which ensures that the necessary know-
how in executing Six Sigma projects is available throughout the company 

Six Sigma assures a systematic course of action by employing a DMAIC cycle 
(see Fig. 54). This differentiates between five phases: Define, Measure, Analyze, 
Improve, and Control. Specific tools and instruments are available for each phase. 
A detailed description of the five phases is presented by way of an example. 

The training and coaching methodology is based on the so-called Belt Concept. 
Similar to Asian martial arts, Six Sigma defines clear roles and responsibilities 
(e.g. Black Belt or Green Belt). The participants go through a training program of 
several weeks and are at the same time involved in current Six Sigma projects. A 
graduate of the highest level of education is certified with a Six Sigma Black Belt. 
If a company defines Six Sigma as a part of the business philosophy, then in prac-
tice this frequently implies that starting at some level of management, certain Six 
Sigma Belts must be acquired. 
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Fig. 54. Phases of the DMAIC cycle 
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4.1.2 Six Sigma Analysis of IT Application Support 

In a pilot project the support process for a big application was examined together 
with one of the Competence Center’s research partners. The chosen application 
was a host-based legacy application for the support of a company core business 
process. The application was used by approx. 23 000 users and has turned out to 
be a support-intensive application. Daily approximately 300 inquiries were made 
to the Help Desk, each resulting in the creation a new ticket. 70% of the tickets 
could be resolved by 1st-level support (first solution rate). Approximately 300 
problem reports were created weekly, which were handled in 2nd- or 3rd-level 
support.

With the help of the Six Sigma Analysis the following targets should have been 
reached: 

• A measurable improvement of the quality of the support process (improvement 
of the first solution rate, response time, etc.) 

• A measurable improvement of the quality of the application system (reduction 
in number of tickets and problem reports) 

• A measurable reduction of the cost of the support process (reduction in number 
of tickets as well as cost for each ticket) 

The list below contains fictitious quantitative values, for reasons of confidential-
ity, and is not correlated with the actual values. 
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Fig. 55. High-level SIPOC diagram of the support processes 
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Define Phase 

The project procedure followed the DMAIC cycle. The central point of the Define 
Phase was not only project definition and project setup but also, more importantly, 
the to-be-improved process definition and description. This included establishing 
customer quality criteria and tolerance limits. The SIPOC diagram was used as an 
instrument for describing processes. In the SIPOC diagram, the individual proc-
ess-step definitions take into account suppliers, inputs, outputs, and customers. 
The SIPOC diagram presented in Fig. 55 illustrates the results of the support proc-
ess at the highest level. Each of the four subprocesses can be broken down further 
into more detailed activities (not presented here). 

  Six Sigma Project: Support Processes    
Pilot Application: Application X 

Phase: Define        Process area: Incident Management____________ 

Process Step: Classification and initial Support       Process owner: Mr. Smith  _________ 

Process 
source 

Process
input 

Acitivities Process 
output

Customer Customer requirements Priority 

1. response time 2 
2. support quality 1 
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4.  

Error 
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5.  
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Fig. 56. Classification and Initial Support process step requirements (extract) 

One of the main prerequisites for a Six Sigma process analysis is having estab-
lished the customer process requirements. Requirements from a customer perspec-
tive must be defined for the results of each process step and each activity. These 
requirements are also called Critical to Quality (CTQ) and can be established with 
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different methods (e.g. customer interviews, questionnaires, customer complaints, 
customer segmenting, or brainstorming). Fig. 56 presents customer requirements 
for the first two activities using the process step Classification and First Support. 
The requirements were additionally evaluated with respect to their importance 
from a customer perspective. Next to activity-related requirements, there are also 
general requirements for every process step. These deal mainly with management 
requirements. 

Measure Phase 

In the Measure Phase the customer requirements for a process identified in the 
Define Phase are measured. The objective is to determine the current level of 
quality for each requirement. For this purpose the Measure Phase covers the fol-
lowing activities: 

• Institutionalizing the identified requirement criteria 

• Definition of a suitable measuring method and a representative random sam-
pling size 

• Measurement of current quality using new method and requirement criteria 

  Six Sigma Project: Support processes    
Pilot Application: Application X 

Phase: Measure       Process area: Incident Management__________________ 

Process step: Classification and initial support_   Process owner: Mr. Smith  _______________ 

Requirements from 
Define-Phase 

Method Definition Acceptance 
value

Sample Average value 

Response time Time 
measurement 

Time between error 
message and available 
workaround 

2 h 200 3 h 

Support quality Customer survey 1=“good“;  
2=“acceptable“; 
3=“poor“ 

1,5 200 2 

Employee competence Tally Number of solved 
problems 

100 200 120 

      
      
Speed of forwarding Time 

measurement 
Time between error 
message and forwarding 

3 h 200 2,5 h 

Accuracy Tally Number of false 
forwardings 

10 200 15 

      
      
      
Budget compliance Sum of costs Process-step relevant costs 50 Mio. 200 45 Mio. 
Employee satisfaction 
improvement 

Employee survey 1=“ good“; 
2=“acceptable“; 
3=“poor“ 

2 50 2 

      
      

Fig. 57. Measure Phase results (extract) 
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In Fig. 57 the results of the Measure Phase for the process step Classification and 
First Support are presented. The requirement criteria formulated in the Define 
Phase are refined with individual specifications of measuring method, measuring 
unit, user acceptance value, and random sampling size. The results are given as the 
average measured value (mathematical average) and the sigma level (standard 
deviation). 

Analyze Phase 

Of all of the criteria, response time, employee competence, and budget compliance 
exhibit the lowest sigma levels. This shows that the processes based on their re-
sults are subject to great fluctuations in quality. The roots and actual causes of the 
low level of quality must be investigated in the Analyze Phase. The verification of 
causes should be based first and foremost on concrete data. 
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Fig. 58. Cause analysis within the Analyze Phase 

The two main problem areas were identified as ticket quality and ticket cause (see 
Fig. 58). The quality of ticket information was bad. In particular user contact data 
was frequently missing, which often resulted in complex and arduous tasks of 
reconstruction. 60–80% of all tickets were the result of user errors. In 2nd-level 
support the ticket causes were analyzed. The result of this analysis proved that 
approximately 95% of all tickets were due to data errors. The cause of many data 
errors remained unknown because even after much evaluation very few verifiable 
conclusions could be made. Some presumed reasons include, for example, data 
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inconsistencies, which were the result of updates or conversions or incorrectly 
entered data. Moreover, in the analysis it was found that an ITIL compliant prob-
lem management process, practically speaking, did not exist. One result of this 
was that in the context of 2nd-level support only visible errors were repaired, 
whereas actual error causes were insufficiently analyzed. 

Improve and Control Phase 

The last two phases of the DMAIC cycle are not specifically Six Sigma, which is 
why they will only be dealt with briefly here. In the Improve Phase possible solu-
tions are sought, which should help eliminate the actual cause of the poor quality. 
Typically, several alternatives are developed and evaluated. In this pilot project 
the solutions focused primarily on the implementation of a Best Practice based on 
ITIL for the support process.  

The monitoring of the improvement measures implementation, as well as the 
continuous monitoring of process quality are tasks dealt with in the Control Phase. 

4.2 Integrated Cost Accounting and IT Products2

The demand for process-supporting IT products, e.g. the “Invoice Billing” or 
“Processing a Booking Transaction,” is increasing. An IT service provider, which 
would like to offer such products, must be able to make these entire calculations in 
advance and settle the relevant accounts continuously. Frequently even a unit 
based cost calculation is demanded. What many customers want to know today is, 
at what unit price can, for example, a salary statement be produced or a booking 
transaction processed. The accompanying question is then how these prices vary at 
different levels of quantities purchased. 

Today many IT service providers do not have cost-computational instruments to 
calculate unit cost prices of process-supporting IT products and thus to charge 
accordingly. They do not know their actual product production costs, which in 
turn makes price negotiations more difficult, if not impossible, with customers in 
competition-intense market segments. 

In this context there are two problems which can be seen as causes. First of all 
there is an absence of cost calculation models, which enable an accurate mapping 
of technical cost categories to business process-supporting IT products as cost 
objects. Many service providers are not able to assess the requirements of the 
various technical service objects, for example computing power, memory, or 
transmission rates necessary for an individual IT product. Secondly, today in 
                                                          
2  The information presented in this chapter is based on research by Jochen Scheeg, Deut-

sche Telekom AG. 
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practice development and production costs are taken into account in a more or less 
isolated fashion. This applies to both cost planning and cost accounting. Inde-
pendent of each other, development and production units have relationships with 
their joint customer pools and apply different cost objects. While in development, 
for example, application systems and development projects serve as cost objects, 
production typically uses hardware or transaction related cost objects. This iso-
lated cost perspective makes an IT product’s life cycle oriented cost planning and 
accounting more difficult. Business process-supporting IT products require both 
development and production services. A prerequisite for a service provider’s 
calculation of such products is thus an integrated cost perspective. 

Following we present the fundamentals of a solution for the calculation of busi-
ness process supporting IT products. Incorporating development and production 
costs, this approach allows for the calculation of product unit costs. In addition to 
this solution concept, an implementation prototype is presented, which was built 
on the basis of SAP R/3 in cooperation with the system integrator and consulting 
firm Syskoplan. However, first we will shortly summarize the state of affairs of 
cost accounting in IT development and IT production. 

4.2.1 Status Quo in IT Cost Accounting 

Status Quo in IT Development 

IT development is made up of predominantly human resource services. The activi-
ties cover all stages of software development, from analysis, through draft (de-
sign) and programming, up to and including testing application systems. The 
dominant measurements are time units, measured in hours or days. The central 
service categories are concepts, system descriptions, projects, programs, or appli-
cation systems. The cost objects, projects, application systems, and orders usually 
represent those services which are defined in IT development offerings or sales 
agreements. 

In the past various procedures were developed to estimate the cost of IT develop-
ment services, each taking into account a variety of influential factors [Balzert 
2000]. Function Point and Constructive Cost Model (Cocomo) procedures are 
among the most well known. All procedures aim at determining the resource 
expenditure for producing a new application system and/or changing an existing 
application system. These procedures focus essentially on the estimation of the 
temporal human resource expenditure. Afterwards this expenditure is converted 
into monetary terms. Other expenditures, such as software licenses, development 
systems, or test systems, are offered to customers either as independent services or 
converted into service developer or person days. 

Tools are often implemented for estimating costs, which are usually not embedded 
in the IT development’s cost calculation systems. An inclusion of some plan data 
into bookkeeping systems usually only occurs at the customer’s insistence. Today, 
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IT development’s cost accounting systems are primarily used for cost registration 
and settlement.  

Fig. 59 illustrates the prevailing accounting logic for IT development services. 
The cost centers of the cross-sectional units (development support) are compen-
sated according to recorded temporal expenditures or by reallocation to cost cen-
ters in service production (application development). The application development 
expenditures are charged to projects (here: orders) according to their time expen-
diture. The cost objects are charged their order costs by means of an order ac-
counting. Each company must individually specify the design and organization of 
the individual economic units to be subject to costs, such as cost centers, orders, or 
cost objects. 
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Fig. 59. Accounting logic in IT development 

In conclusion it can be stated that an IT service provider is considered successful 
if it provides the defined quality with planned resources in the planned time frame. 
The efficient use of production resources for the developed service is of secondary 
importance. This means that the expected IT production costs in application sys-
tem development play only a subordinate role, although the type and quantity of 
resources required for IT production, to a large extent, defined at the end of soft-
ware development. Costs can only be marginally affected within IT production, 
through optimization measures. 
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Status Quo in IT Production 

IT production provides both computing and human resource services. The com-
puting services include processing, memory, and data transmission; the human 
resource services include management of the technical infrastructure. The comput-
ing services are of greater significance and are technically defined. Typical meas-
urement factors in computer processing are CPU seconds or millions of instruc-
tions per second (MIPS). Data storage is measured in gigabytes. Data transmission 
is measured in either the bandwidth of the available transmission capacity or by 
the quantity of data transmitted. Service types are categorized as processing, stor-
ing, or transferring data. Cost objects can be differentiated in definition and struc-
turing as either those with (direct) service category character (e.g. application 
transactions or use of hardware resources) or cost objects which are related to 
order definition (e.g. business units or application systems) [Mai 1996]. 

In estimating costs, the estimation of the infrastructure resources necessary to run 
the application systems is of central importance. The possibilities to estimate costs 
range from simple rules of thumb, trend analyses, analytic and simulation models 
up to complex benchmarking. The increasing complexity allows for more precise 
estimations, though it also entails greater financial effort. 

Despite the methodical basis and multitude of possibilities for resource estimation, 
most service providers make these calculations only with regard to host computers 
and when employing standard software. Special software tools (sizing tools) are, 
for example, available for defining the necessary dimensions of the infrastructure 
required for SAP R/3 applications and Oracle databases. Based on empirical evi-
dence of IT service production, the dimensions of the production infrastructure 
can be forecast using customers propositions as to the intensity of use and tempo-
ral use processing. It is uncommon to see this type of estimation in either Unix or 
Windows environments. Instead, should it become apparent that dimensions are 
too small, capacity would be increased as necessary. 

Fig. 60 shows today’s most prevalent accounting logic for IT service production. 
The support cost centers are compensated either through a direct accounting or a 
reallocation to a hardware position. These services are grouped and/or combined 
into intermediate products. Intermediate products are those services which, based 
on accounting data, can be charged directly to cost objects, and thus to the services 
of IT production. If a cost object is a technically defined entity, then there is a 
simple direct allocation from the type of service to the cost object. If cost object 
definitions involve customer or business process orientation, then a bundling of 
different service types occurs. As in IT development, each company must indi-
vidually specify the design and organization of the individual economic units to be 
subject to costs. 
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Fig. 60. Accounting logic in IT production 

In the past few years, due to the extraordinary fixed cost problem within IT pro-
duction, the existing IT production cost accounting systems have been extended to 
include elements of process cost calculation. Processes necessary for the produc-
tion of individual services, with their associated process costs, are allocated to the 
individual activity centers. By way of a defined “Cost Driver,” similar to the ac-
counting of the service types in the traditional cost calculation, process costs are 
assigned to the cost objects [Fuerer 1994]. 

In conclusion it can be stated that a primary goal of IT production is the optimiza-
tion of costs of employed production resources. Typical characteristics of IT pro-
duction benchmarks verify this, for example costs per MIPS or costs per GB. 
These characteristics do not refer to the service provider’s output as a whole (i.e. 
to the support of business processes by IT services) but instead provide informa-
tion about the costs incurred in processing output. The effectiveness of creating 
whole IT services is not taken into consideration. From the IT production stand-
point there is a simple reason for this: Its influence on application development 
platform and architecture definitions and, in the long run, the actual implementa-
tion is very limited. 

Conclusion and Evaluation 

The above observations about the status quo give evidence of the existence of 
effective cost computational tools for both IT development and IT production. 
However, a systematic cost-related integration—in the sense of a life cycle ori-
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ented product view—is missing. This poses the threat of inefficiencies in service 
production, which have essentially three origins: 

• Due to their separate delivery and service relationships with their joint custom-
ers, in the past IT development and IT production each established their own 
specific service definitions. Today a common service definition integrating the 
services of development and production exists, if at all, only rudimentarily in 
accounting and is not at all temporally congruent with planning. 

• The consequence of the missing integration is that there is no obligation to 
coordinate development and production, although only together can they be of 
genuine use to the customer. The mutual dependence and optimization potential 
has, to a great extent, been ignored in product planning. 

• In order to be able to identify optimization potential in the coordination of 
development and production, it is necessary already in the service planning 
phase to evaluate the computational costs of all alternatives. Although it is pos-
sible today to describe technical dependencies and requirements early enough, 
the impact on a service provider’s total business effectiveness and efficiency 
can only be insufficiently calculated due to the missing computational cost in-
struments. 

4.2.2 Integrated Cost Tables as Calculation Instruments 

In order to avoid the described deficits of today’s calculation procedures, a new 
approach to the integrated calculation of IT products should exhibit the following 
characteristics:

• It should stipulate the use of a customer oriented, consistent service definition,
which is valid for both development and production. 

• It should focus more on the phase of product planning because in the context of 
planning a majority of the subsequent production costs is defined (see Chapter 
2.4). 

• It should create an integrated development and production cost perspective.

• It should have the capability of an economical and practical implementation. 

A cost table is an instrument which, to a great extent, fulfills these requirements. 
Today they are used for the most part in the Japanese manufacturing industry and 
serve in estimating and planning product costs. In a cost table different service 
development and production alternatives are compared with respect to costs. In the 
context of an IT service provider’s cost calculation, they can thus be used as in-
struments for supporting decision-making. 

For the realization of an IT service, usually different development and production 
alternatives exist. For example, a service can be realized with the help of a mono-
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lithic application, which contains all necessary functions, or by organizing a 
modular architecture consisting of several individual application modules. Differ-
ent development alternatives are also usually available for the use and organiza-
tion of standard solutions. As an example, the IT service “Email Service” can be 
developed either on the basis of a Microsoft Exchange platform or a Lotus Notes 
platform. 

Just as there are different alternatives for the development of an IT service, so 
there are for the production of an IT service. As a function of the requirements, in 
particular customer-defined quantities, various possibilities for the organization of 
production infrastructure exist. Thus, various server platforms, storage concepts, 
or network topologies can be implemented. Henceforth these alternatives are 
referred to as production alternatives. 

The choice of a development alternative will exclude certain production alterna-
tives. For example, if the above-mentioned IT service “Email Service” is built 
based on a Microsoft Exchange solution, then Unix servers are no longer possible 
alternatives for production. Nevertheless, despite these restrictions there are usu-
ally different production alternatives for each development alternative, because 
production systems can differ with regard to different aspects, for instance, their 
scalability or availability. 
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Fig. 61. Matrix of development and production alternatives 

The creation of an integrated cost table is performed in several steps. The follow-
ing example demonstrates the process (see Fig. 61): 

• Step 1 – Specification of technical requirements and quantities: A customer 
would like to buy for its business process “Internet Sales” an IT product which 
supports order processing. This IT product should provide support for new or-
ders, order management, and invoice processing. In a first step the customer 
must specify the business, i.e. functional requirements demanded of the IT 
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product. Furthermore, quantity structures must be estimated (e.g. forecasted 
number of executed processes per year). Quantity structures strongly influence 
the possible choices of technical implementation and consequently product 
costs. A product which must process 20 Internet-based orders daily must be 
constructed differently than a solution that must process 20 000 orders daily. 
The better the quantity structures match the actual quantity required, the 
smaller the risk of the solution having incorrect dimensions; this is significant 
with regard to production. 

• Step 2 – Definition of development alternatives: The service provider can derive 
and specify possible development alternatives based on business requirements 
and quantities. In the context of specification, the different alternatives should 
be described with respect to, for example, the architecture (the type and number 
of modules, the organization of functionality and data storage, the type and 
number of interfaces), the user interface, the use of standard solutions or the re-
quired operating system. Although the specification of several development al-
ternatives is costly in the planning phase, this can be justified with a holistic 
view of the product life cycle. The justification is as follows: The majority of a 
product’s later life cycle costs originate in the specification definitions. How-
ever, the goal is not to specify as large a number of theoretical development al-
ternatives as possible, but instead a manageable number of realistic alternatives. 
In order to estimate the feasibility of a development alternative, it can be help-
ful to develop experimental prototypes already in the context of the specifica-
tion.

• Step 3 – Cost estimation of development alternatives: After the development 
alternatives are derived from the technical requirements and system oriented 
specifications described, the costs of the alternatives must be estimated in a 
third step. The previously mentioned various expenditure and cost estimation 
procedures used in development are applicable here again. The estimated costs 
of development alternatives are presented in the horizontal axis of the cost ta-
ble.

• Step 4 – Estimation of required quantities in production: The subsequent pro-
duction costs of an IT product are strongly correlated to the definition of tech-
nical parameters in development. Thus, every development alternative pos-
sesses specific characteristics regarding its production resource requirements. 
Whereas one development alternative, for instance, would permit production 
resources to be used very efficiently, another alternative can lead to a much 
greater production resource expenditure, relatively speaking. Therefore it is of 
utmost importance to estimate already in the planning phase the expected quan-
tities of production resources required for each development alternative. This is 
common practice in industrial manufacturing and is implemented using produc-
tion parts list in work scheduling. However, it is largely unknown within the 
realm of IT. Thus, in order to create an analogous procedure, IT parts lists must 
specify which production resources the production of an IT product will require 
and in what quantities. In IT the three basic services “Processing,” “Memory” 
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and “Transmission” can be considered cornerstones for part differentiation. A 
parts list must be prepared for each development alternative. This parts list 
must indicate what quantities of each of the IT basic services the actual produc-
tion of an IT product will require (see Fig. 62). 

“Invoicing of an order“

Processing

Storage

Transmission

42 TPM-C

0.0016 Gigabyte 

0.05 Megabyte

IT parts list

Fig. 62. IT product “Invoice Processing” parts list 

Concrete required quantity forecasts can be based on past observations or with 
the help of known estimation techniques. Using past observations is an espe-
cially viable method when considering existing IT products, for example basing 
requirements on past production performance and utilization data. The methods 
of Software Performance Engineering (SPE) can be drawn upon for a com-
pletely new product, for which there exists no observational data. SPE allows 
for forecasting application system performance and resource utilization in the 
development stage [Dumke et al. 2001]. 

• Step 5 – Definition of production alternatives: Analogous to the development 
procedure, possible production alternatives for an IT product must be specified. 
These result particularly from the actual design and organization of parameters 
such as hardware (e.g. platform, type of processor, number of processors), sys-
tem software (e.g. operating system and data base management system), storage 
media (type, number, size), scalability, and availability. 

• Step 6 – Cost estimation of production alternatives: The costs of a production 
alternative are essentially hardware, software, and personnel expenditures. 
There are diverse other costs to be added in, for example for rent or electricity. 
Production costs depend on the development alternative because each devel-
opment alternative has a unique resource expenditure set. Two development al-
ternatives can differ, for example, in their requirement of computing power, 
which in turn leads to different requirements for hardware and thus also to dif-
ferent production costs. Concrete production costs can be forecasted based on 
the parts list and the required product quantity, because with this information 
necessary quantities or levels of computing power, memory, and transmission 
can be calculated. The selection and dimensioning of the production alterna-
tives is based on these expenditure quantities or levels. Beyond that, the pro-
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duction time line must also be considered. Although development costs are in-
dependent of their life span, production costs do, indeed, depend on it. The total 
costs for each production alternative as a function of the development alterna-
tive form the vertical axis of the cost table. 

• Step 7 – Determining total costs: By adding together development and produc-
tion costs, the total costs for each alternative combination can be calculated (see 
Fig. 63). Like production costs, the total costs are presented for a defined time 
span. A unit cost calculation of an IT product is possible, given that the total 
costs are divided by the number of required products. 
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Fig. 63. Integrated IT cost table 

In the example illustrated in Fig. 63, it is apparent that—considering only cost 
criteria—the combination of the development alternative E2 and the production 
alternative P3 presents the best solution for the 3-year time frame with total costs 
reaching € 7.2 million. However, this does not necessarily mean that this combina-
tion will inevitably be implemented. Another combination may, for example, be 
more expensive but possess better upward scalability characteristics. If there is a 
likelihood that the service provider may sell this product to other customers, 
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which would lead to greater production quantities, then this other alternative com-
bination could be better despite the higher base costs. 

All in all, an integrated IT cost table supplies the service provider with a compre-
hensive, life cycle, and product oriented cost calculation. It can be used as a basis 
for comparing different development and production alternatives, and also as a 
starting point for price calculations and negotiations with customers. 

4.2.3 Prototyping Selected Elements 

A prototype based on SAP was made to demonstrate a central component of the 
presented solution concept. The prototype permits: 

• the definition and specification of different production alternatives for an IT 
product (Step 5) and· 

• the cost-related evaluation of production alternatives for a given development 
alternative (Step 6) 

The prototype gives an IT service provider’s product manager an instrument, 
which enables him to calculate production costs of a product based on a specific 
development alternative and this for different production alternatives. In this cal-
culation also idle capacities on servers already employed are taken into account. 
The prototype is introduced in the following example.  

A service provider would like to calculate costs for the IT product “Internet 
Sales.” The customer’s functional requirements on the product are well defined. 
Two different development alternatives were specified for the product. Now, for 
each development alternative, expected production costs are to be calculated, 
taking into account the existing production infrastructure. 

Ressource Hersteller Ressourcenbeschreibung Prozessor-Typ ProzessorOS
1 Fujitsu Siemens     PRIMERGY R450                                 Intel Xeon MP 2.00 GHz           4 Microsoft Windows Server 2003 Enterprise Edition             
2 Fujitsu Siemens     PRIMERGY T850                                  Intel MP 1.6GHz                      8 Microsoft Windows Server 2003 Enterprise Edition             
3 Fujitsu Siemens     PRIMERGY R450                                 Intel Xeon MP 1.6GHz              4 Microsoft Windows 2000 Advanced Server                         
4 Fujitsu Siemens     PRIMERGY H250                                 Intel Xeon 2.20 GHz                 2 Microsoft Windows 2000 Advanced Server                         
5 Fujitsu Siemens     Primergy F200                                     Intel Pentium III 1266 MHz        2 Microsoft Windows 2000 Server SP2                                 
6 Fujitsu Siemens     PRIMERGY H400 C/S with 3 PRIMERGYIntel Pentium III Xeon 900 MHz  4 Microsoft Windows 2000                                                

Ressource Hersteller Ressourcenbeschreibung Prozessor-Typ ProzessorOS
1 HP                  HP 9000 Model Superdome Enterprise SHP PA-RISC 8700 875MHz      64 HP UX 11.i 64-bit                                                     
2 HP                  HP 9000 Superdome Enterprise Server   HP PA-RISC 8700 750MHz      64 HP UX 11.i 64-bit                                                     
3 HP                  hp server rp8400                                  HP PA-RISC 8700 750MHz      16 HP UX 11.i 64-bit                                                     

Ressource Hersteller Ressourcenbeschreibung Prozessor-Typ ProzessorOS
1 IBM                 IBM eServer pSeries 690 Model 7040-68 IBM POWER4+ 1.9GHz           32 IBM AIX 5L V5.2                                                       
2 IBM                 IBM eServer pSeries 690 Turbo 7040-681IBM Power 4 1700 MHz            32 IBM AIX 5L V5.2                                                       
3 IBM                 IBM eServer pSeries 690 Turbo 7040-681IBM Power 4 1700 MHz            32 IBM AIX 5L V5.2                                                       
4 IBM                 IBM eServer pSeries 690 Turbo 7040-681IBM Power 4 1700 MHz            32 IBM AIX 5L V5.2                                                       
5 IBM                 IBM eServer pSeries 660 Model 6M1      IBM RS64 IV 750MHz              8 IBM AIX 4.3.3                                                         
6 IBM                 IBM eServer pSeries 680 Model 7017-S8 IBM RS64 IV 600 MHz             24 IBM AIX 4.3.3                                                         
7 IBM                 IBM eServer pSeries 660                       IBM RS64 IV 668 MHz             6 IBM AIX 4.3.3                                                         

Fig. 64. All possible production resources for a development alternative: an overview 

The specification of the development Alternative 1 allows for a production on 
hardware resources presented in Fig. 64. Each resource must be described in detail 
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with respect to its technical and economical information in the system. Fig. 65 
presents an example of this for the technical information of a server. The funda-
mental data as to the type of server, CPU size, CPU type, operating system type 
and version are described foremost. The server provides two types of computing 
measurements, “storage capacity,” measured in gigabytes, and “processing capac-
ity,” measured in TPM-C (Transactions Per Minute-C). For each computing 
measurement, the maximal capacity (CAP_SLAM) can be specified. The so-called 
k-point (KPP_SLAM), i.e. the extent of utilization from which, in practice, a 
decline in server performance must be reckoned with, and the planned capacity 
(PLM_SLAM), also known as the planned utilization, can be specified.  

Fig. 65. Technical resource characteristics of a server 

In this illustration the economic descriptions of the server, which must be entered, 
are not shown. These include financial dimensions, for example purchase price 
and annual amortization. Also those cost categories of production which are re-
corded in SAP-CO must be either directly assigned to the computing services 
“Processing” and “Storage” or allocated using some kind of distribution key. 
Exactly for this purpose, it is possible to define permanent allocation keys in this 
system. 
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With this the prerequisites for product calculation are fulfilled. The business in-
formation from SAP-CO, that is cost category and cost center accounting, as well 
as all technical resource information are joined together in the system. A Product 
Configurator is the core of the system. It combines this information according to 
predefined criteria. Fig. 66 presents the functionality of the Product Configurator 
using the example of the product “Internet Sales Support.” The plan is to make the 
product available starting in year 2005 with an assumed service life of 3 years. In 
order to fulfill customer requirements, development Alternative 1 stipulates a 
capacity requirement of 245 000 TPM-C. For the 3-year period of use, the total 
requirement amounts to 25.2 million standardized transactions. Similarly the time-
relevant requirement for storage capacity is 2.5 GB, the total requirement is 1620 
GB months. Qualitative requirements of the product, for example regarding the 
operating system, the data base management system, or the type of processor, can 
be specified in a similar fashion. 

Fig. 66. IT Product Configurator 

With this information, the Product Configurator can compute production costs on 
all possible hardware combinations (see Fig. 67). Both qualitative and quantitative 
requirements are taken into account. Each possible resource combination is ex-
pressed as an alternative. The production costs for each resource and each comput-
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ing service are presented based on the different capacities: first the costs with 
maximum utilization, then the costs with a utilization of up to the k-point and/or 
for planned capacity utilization. The next to last column shows the total costs of 
computing service types.  

It is easily seen from the example that in Alternative 7 the two technical comput-
ing services TMP-C and STORAGE can be delivered from a technical resource, 
i.e. Model Group 1 (IT Platform 1) Resource 7 (Computer 1). Here the production 
of the product “Internet Sales Support” results in costs of approx. € 135 376, pro-
viding for the HK max. cap. value, and/or approx. € 151 140 providing for the HK 
k-point value and approx. € 500 948 for the HK planned capacity value. 

Fig. 67. An overview of production costs 
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4.3 IT Applications Life Cycle Costs3

With the analysis of their cost structures, many IT units observe that investments 
in new IT projects present a consistently declining share of total IT costs. Thus, 
for example, at the Deutsche Bank in 2002 new projects accounted for only 27% 
of total IT costs [Lamberti 2002]. 73% of its IT budget was spent on current pro-
duction (operating, maintenance, and support) and the enhancement of existing IT 
solutions. Example 9 is based on further investigations and studies, and substanti-
ates the fact that the Deutsche Bank is not an exception and that its cost alloca-
tions are typical. 

Ex. 9. Studies on the allocation of IT budgets  

Studies and investigations exist, which examine how IT budgets are dis-
tributed among the core tasks of information management. Thus, a sur-
vey of insurance companies in German-speaking countries led to the fol-
lowing result: in the period 2000/2001 on average 55% of IT expenditure 
went to compulsory tasks (operating and maintenance of existing infra-
structures), 35% to optional tasks (new IT projects), and 10% to plan-
ning, controlling, and administration [Jahn et al. 2002]. The Boston Con-
sulting Group gives the typical IT cost allocation with 50–60% to 
operating costs, 30–40% to application development costs (new and en-
hancement), and 10% to costs of sovereignty functions (e.g. controlling, 
architecture) [Thiel 2002]. A study carried out by the consulting com-
pany Cap Gemini Ernst & Young on IT trends 2003 stated that most IT 
expenditures are already fixed by decisions made in the past and only 
about 30% of the budget is available for new concepts [Cap Gemini Ernst 
& Young 2003]. About 20% of the survey participants have less than 
10% leeway in this area. 

The fundamental relationship between the costs of non-recurring project planning 
and initial development of new IT solutions and recurring costs of production and 
maintenance of existing solutions is well known. It is addressed by concepts such 
as Total Cost of Ownership or Life Cycle Costing. Even though the relationship is 
well known and addressed, in practice in the analysis and evaluation of IT applica-
tion systems, it often plays only a subordinate role. Thus, for example, the evalua-
tion and prioritization of application systems costs is based primarily on the costs 
of the development project. Production costs are regarded as only proportional 
surcharges and, as such, contribute, if at all, to efficiency perspectives. Informa-
tion about the real scope of an application system’s production costs is rarely 
                                                          
3 The information presented in this chapter is based on the collective research of the authors 

and Jochen Scheeg (see Zarnekow et al. 2004) 
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systematically reported and evaluated, so that a service provider’s knowledge of 
these costs is limited. Our experience from many discussions with IT management 
shows that there is an intuitive awareness of the importance of current production 
costs. However, management has little to no knowledge of its own application 
system costs over life cycle models, nor has it any concrete numbers or facts re-
garding life cycle costs. 

These issues are mirrored in cost planning procedures. Despite the existence of 
many methods and tools for planning the costs of software development, often in 
practice the planning of production costs is left to rough estimation techniques or 
simple rules of thumb (e.g. a 20:80 rule). 

In order to determine the actual composition of application system life cycle costs, 
we examined 30 application systems with three of our Competence Center partner 
companies. Interviews and workshops were conducted with application project 
and system managers, as well as information process controlling (IV Controlling). 
With the help of a structured collection list based on a standardized life cycle 
model, the actual life cycle costs were deciphered together with the participants. 
The subsequent analysis concentrated particularly on the application systems total 
cost distribution as to the application life cycle phases and on the degree of cost 
transparency. 

4.3.1 The IT Application Life Cycle 

Application systems go through a life cycle (see Chapter 2.5). In Fig. 68 the core 
phases are presented in chronological order. The life cycle of a new application 
system begins with a planning and an initial development phase. Thereby, in addi-
tion to the actual development, the initial development covers integration and 
testing. At the end of the initial development, the application system is taken into 
production. Production is the actual operation of the application system, applica-
tion support (above all user support), and the continuous maintenance of the appli-
cation system. Parallel to production, application system enhancements are made. 
In contrast to maintenance, which concentrates particularly on the elimination of 
errors, enhancements implement new customer requirements and extend function-
ality. The last phase of the IT application life cycle is the system’s retirement. 

Planning Initial development
Production

(operation, support,
maintenance)

Retirement

Enhancement

Fig. 68. The life cycle phases of an IT application system 
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Concrete tasks can be assigned to each life cycle phase. An overview is presented 
in Fig. 69. Just looking at the tasks, it seems apparent that information manage-
ment life cycle concepts used in practice today focus mainly on managing the 
software development life cycle. They thus only partially deal with the phases and 
tasks presented in the figure below. It is uncommon to work with models which 
cover entire life cycles; if, then in the form of TCO analyses in the evaluation of 
workplace systems, hardware platforms, or the employment of system software. 

Life Cycle Phase Task
Planning Project planning 
 Rough concept 
 Prototype (development, test, evaluation) 
Initial development Business concept / DP concept 
 System design 
 System development (coding) 
 Integration 
 Test 
 Installation / introduction 
Production Training 
 Running operation 
 Corrective maintenance 
 User support 
Enhancement Business concept / DP concept 
 System design 
 System development (coding) 
 Integration 
 Test 
 Installation / introduction 
Retirement Disposal of physical components 
 Secure data for subsequent use 
 Data migration 

Fig. 69. Tasks within IT application systems life cycle phases 

4.3.2 Life Cycle Cost Analysis 

For the analysis of the actual life cycle costs of application systems, 30 application 
systems from three partner companies were examined. The investigated applica-
tion systems were of various magnitudes, as well as having different core business 
and support processes. Both internally developed and standard software solutions 
were represented. With regard to the technical architecture, both batch and online 
application systems, as well as host and client/server-based solutions were repre-
sented.

Actual costs imposed by an application system formed the basis for the computa-
tion. In order to guarantee a comparability of cost information, the life cycle 
model presented in the previous section was given as the framework in cost col-
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lection. Using a structured collection list, the actual costs involved in each task 
actual were deciphered together with the respective company’s application project 
managers and system managers. Actual application costs were defined as all those 
costs directly resulting from hardware, software, and personnel expenditures. As 
much as possible, costs of reusable infrastructure components (e.g. middleware or 
databases) were assigned proportionately to the application systems. 

Status: Times (in years) Actual costs (in Mio. €)
June 2003

Total age

Initial 
develop-
ment

Producti
on Total costs Planning

Initial 
devel-
opment

Enhancem
ent

Product-
ion

Retire-
ment

Application 1 16.4 3.0 12.4 - - - - - -
Application 2 9.3 1.8 5.9 - - 3.30 25.40 - -
Application 3 3.4 1.8 0.8 - - 14.00 4.90 5.48 -
Application 4 7.2 2.0 3.9 137.33 1.80 24.71 2.72 108.10 -
Application 5 7.4 - 4.8 - - 85.00 38.00 117.80 -
Application 6 2.4 1.6 0.6 63.99 2.07 30.00 24.10 7.82 -
Application 7 8.3 2.9 3.4 - - 2.30 2.96 1.57 -
Application 8 3.3 1.0 0.8 2.96 0.13 2.08 0.00 0.75 -
Application 9 3.2 0.3 1.8 3.44 0.36 0.41 1.30 1.37 -
Application 10 8.4 2.9 3.4 31.20 2.40 13.00 3.50 12.30 -
Application 11 4.9 2.9 0.4 - 0.20 0.90 - - -
Application 12 9.4 1.3 4.2 19.35 0.70 0.55 2.50 15.60 -
Application 13 2.0 2.0 - - 1.64 - - - -
Application 14 9.4 3.0 3.9 - - 13.00 - - -
Application 15 2.8 2.1 - - 2.60 19.21 1.02 - 0.00
Application 16 4.0 0.8 2.5 - - 0.58 0.39 0.20 -
Application 17 11.4 2.9 6.3 - 50.00 80.00 - 52.08 -
Application 18 3.1 0.6 2.2 16.33 0.39 1.02 9.50 5.42 -
Application 19 2.9 2.0 0.9 4.86 0.10 1.37 0.00 3.39 -
Application 20 3.3 0.8 1.4 5.49 0.72 1.96 0.50 2.31 -
Application 21 3.4 0.4 2.4 0.64 0.13 0.21 0.12 0.18 -
Application 22 5.8 0.3 4.8 0.90 0.01 0.19 0.06 0.64 -
Application 23 7.3 2.3 3.7 3.36 0.27 1.13 0.67 1.22 0.07
Application 24 2.9 0.9 1.4 0.50 0.13 0.13 0.10 0.14 -
Application 25 5.3 1.0 2.4 1.87 0.11 0.64 0.32 0.80 -
Application 26 2.4 0.9 - - 3.00 - - - -
Application 27 6.4 1.9 2.5 8.09 1.07 1.07 2.67 3.15 0.13
Application 28 5.0 2.9 - - 0.20 6.00 - - -
Application 29 3.8 0.8 2.4 - 0.10 2.40 - 0.71 -
Application 30 3.3 1.0 0.8 9.56 0.29 7.20 0.67 1.30 0.10
Minimum 2.0 0.3 0.4 0.50 0.01 0.13 0.00 0.14 0.00
Maximum 16.4 3.0 12.4 137.33 50.00 85.00 38.00 117.80 0.13
Average 5.6 1.7 3.1 19.37 2.97 11.57 5.52 15.56 0.08

Fig. 70. Age and actual costs of the examined application systems 

In Fig. 70 the critical data of age and actual costs of each of the examined applica-
tion systems is presented in total and with respect to its life cycle phases. The total 
age of the application systems lies between 2 and 16.4 years; the average is 5.6 
years. The total age begins with the beginning of planning and ends with retire-
ment, and/or application systems in production up to the time of the investigation. 
The age is essentially determined by the  production duration. Of course this is 
apparent in our sample, where the youngest applications had the minimum produc-
tion duration of 0.4 years, and oldest application systems a maximum production 
duration of 12.4 years. The average production duration is 3.1 years. The total 
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costs of the application systems lie between € 0.5 million and € 137.33 million. In 
most cases retirement costs were unknown because at the time of this investigation 
the application systems were still in production. 

The cost information listed as both current and absolute in Fig. 70 is somewhat 
misleading for the proportional allocation of entire life cycle costs to the individ-
ual phase costs. These costs strongly depend on the different ages of the applica-
tion systems. For application systems taken into production only recently, the 
relative share of the initial development costs of total costs is very high. In this 
case there has been little time to incur production and enhancement costs. Con-
versely, old application systems, having been in production for longer periods, 
carry accordingly high shares of total life cycle costs in their production phases. 
The final cost allocation can only be correctly made when the application is re-
moved from production, i.e. at the end of the application life cycle. Since most of 
the examined application systems were still in production at the time of this inves-
tigation, this was not possible. Instead, for the following discussion life cycle costs 
were generated, assuming a production duration of 5 years. In order to generate 
these figures, the costs of the application systems were extrapolated based on the 
given cost information. 

The planning and initial development costs are singular one-time expenditures. 
They are independent of the total life duration. The costs of production and en-
hancement increase as total life duration increases. For this reason the generated 
figures for the assumed 5-year total production duration had to be either marked 
up or discounted. The result of this standardization of the application systems’ 
total production duration was that the figures were now comparable with respect 
to their cost structures. The extrapolation was made under the assumption of a 
uniform distribution of enhancement and production costs within the duration of 
production. Although, in reality, this is not entirely accurate, in particular with 
respect to enhancement costs, the investigation data analysis shows that this as-
sumption causes no substantial changes in the test results. Principally, however, it 
should be noted that enhancement and production costs usually rise with increas-
ing production duration. 

Fig. 71 presents the percentage of costs allocated over the life cycle with a total 
production duration of 5 years. Sixteen application systems are taken into consid-
eration. The only systems considered are those for which actual cost information 
was able to be completely identified. With a total production duration of 5 years, 
on the average recurring costs make up 79% of total costs. In practice, the definite 
average total production duration of application systems, however, is probably 
greater than these 5 years, and thus this percentage is probably higher. In the 
analysis of cost distributions, there are obvious differences and high fluctuations 
between the individual application systems. The share of singular, one-time plan-
ning, and initial development costs lies between a minimum of 4% and a maxi-
mum of 40%. Although different factors are responsible for this great variation, 
one aspect was particularly conspicuous. In application systems having percent-
age-wise low singular, one-time costs, the enhancement costs are very high com-
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pared with the initial development costs (this applies for example to the applica-
tion systems 6, 9, 12, 18, and 27). A more exact data analysis and discussions with 
the application owners leads to the following conclusion. These application sys-
tems, due to intense time pressure or delays in the project scheduling, were put in 
production before the initial development work was completed or without suffi-
cient testing. Development work and error elimination, which are actually a part of 
initial development, therefore were realized only after start-up of the application 
system and this in turn increased the costs of enhancement and production. 
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Fig. 71. Cost distribution with an assumed total production duration of 5 years 

The quality of the data collected added to further understanding. Insight was 
gained from precise fundamental information about the functionality, purpose, and 
supported processes of the application systems, as well as user numbers and tem-
poral information regarding planning, development, and production duration. 
Additionally, usually information about the type and number of business transac-
tions was available. A completely different picture was presented with respect to 
cost information. The analysis of the captured data demonstrated that cost infor-
mation was usually only able to be reconstructed with many gaps and assump-
tions. A life cycle perspective of application systems did not exist in the compa-
nies involved. A phase spanning cost controlling was atypical. The costs of the 
initial development could be assessed most accurately because these costs had 
been documented both in the context of project development and project control-
ling. Production costs were for the most part unplanned and were even partially 
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unknown. This caused these costs to be poorly documented, and they were only 
able to be reconstructed with much time and effort. Since there were no consistent 
and documented cost perspectives, the quality of data was highly dependent on the 
application owners’ personal knowledge of the application system. Problems arose 
particularly with older applications, for which over the course of time different 
persons were responsible, or with very complex application systems, for which 
several persons were responsible. With about half of the evaluated application 
systems, the cost information was so incomplete that it did not allow for an analy-
sis of the life cycle costs. Application owners were astonished at the presentation 
of the test results, which demonstrated how their initial estimations differed from 
the actual cost allocations over life cycles. 

4.3.3 Consequences for Information Management 

From the insight gained, several conclusions can be made. The critical impact of 
production and enhancement costs on total costs of application systems, and 
thereby on IT costs overall, is not sufficiently reflected in the information man-
agement instruments used in practice. Instead development is strongly focused and 
zeroed in on. In order to prevent wrong business decisions, life cycle oriented cost 
calculation models for application systems must be developed and implemented. 
Today, in practice, attempts fail due to fundamental problems, such as using one 
cost object for development and a different one for production (see Chapter 4.2). 

A life cycle perspective is suitable for both the analysis of new application sys-
tems and the management of existing application systems. For new application 
systems, this perspective facilitates a more qualified decision as to the total ex-
pected costs. The augmentation of widely used IT project portfolios, which in their 
current form serve above all in prioritizing development projects, to life cycle 
oriented IT product portfolios is a first step in this direction (see Fig. 72). Using a 
life cycle perspective for existing application systems facilitates better manage-
ment decisions, for example in determining the most cost-effective point in time 
for retiring an application system. Today this decision is made, if at all, on the 
basis of technical considerations or ad hoc decisions and not in the context of an 
institutionalized management process. 

The prerequisite for a life cycle cost calculation is the collection and recording of 
application-system-related actual costs. This entails developing procedures and 
tools, which allow for a collective application system bookkeeping in the sense of 
an asset accounting. Application system bookkeeping will be of utmost impor-
tance, at the latest when implementing balance regulations, for example IAS (In-
ternational Accounting Standards). These new regulations call for the inclusion of 
software as assets in the balance sheet. Furthermore, it leads to a significant im-
provement of cost transparency for all concerned and provides business units as 
well as IT service providers with a complete real time overview of application-
system-related costs. 
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Life cycle perspectives promote the development of holistic, integrated informa-
tion management approaches. In the examination of life cycle costs, it became 
evident that management approaches implemented in practice today exhibit a 
strong phase orientation. They are optimized for individual phases, for example 
Planning, Development, or Production. Phase-spanning approaches, as required in 
the context of a life cycle perspective or as, for example, found in industrial prod-
uct manufacturing, are seldom seen in the IT business area. 

Last but not least, statistically substantiated facts on the actual division of applica-
tion system life cycle costs are missing. The investigation results presented in this 
chapter can demonstrate, due to its small database, only an initial step in this di-
rection. For more general statements further, more extensive investigations and a 
focus on special application segments are necessary. 

4.4 IT Product Value Analysis 

Today, in manufacturing as well as in service industries, value analysis is gener-
ally acknowledged as a universal procedure for solving complex problems [Zen-
trum Wertanalyse 1995]. It is considered fundamental to rationalization. In the last 
25 years it has been regarded as one of the most important methods of cost reduc-
tion. It is all the more surprising that, in practice, up until now value analysis has 
played a negligible role in the definition and improvement of IT products. The 
following example demonstrates how, in the context of integrated information 
management, value analysis can be used for the requirement analysis and specifi-
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cation of IT products. This example also demonstrates the potential benefit im-
plementing value analysis presents for the IT service provider. Some principles 
and fundamental concepts of value analysis are described first. 

4.4.1 Principles and Fundamental Concepts of Value Analysis 

According to Larry Miles, the founder of value analysis, it is a methodical proce-
dure to provide product functions at the lowest possible costs without negatively 
affecting the demanded quality, reliability, and marketability of the product [Miles 
1972]. Already in 1947 as Head of Purchasing at General Electrics, Miles made a 
surprising discovery; in searching for alternative materials or procedures for the 
production of a product, frequently lower cost solutions were found enabling 
identical, if not sometimes even better, product functionality. Not only this, he 
also found that a significant share of production costs is spent on the production of 
product functions, which are of little or no use to customers. 

In light of this, Miles developed a systematic procedure under the heading “value 
analysis” with the goal of: 

• identifying the functions of a product or a service 

• assigning the functions a monetary value

• manufacturing product functions at the required level of quality at the lowest 
total costs

Two central principles shape value analysis. The first is thinking in functions 
instead of products. The other is thinking in values instead of costs. The functions 
of a product are its characteristics, so that it functions and can be sold. Typical 
characteristics of a product can be, for example, properties, elements, conditions, 
components, or specialties. They result from the question: “What does the product 
do?” A function of a clock is for example “indicate time,” the function of a train 
“to transport people from one place to another.” The appearance of a product is 
also a function, for example the sporty appearance of a car. There are different 
types of functions. Especially, of practical importance is the distinction between 
main, secondary, and unnecessary functions. The respective function type can be 
categorized with the help of simple questions (see Fig. 73). When thinking in 
functions, it is necessary to analyze and describe the characteristics of a product in 
an output oriented manner, and thus with a customer orientation. Technical char-
acteristics (e.g. the application systems, server platforms, networks, or architec-
tures), which are necessary for the production of an IT product, are not at the 
center of a product definition, but instead the functions the customer recognizes in 
the product. Also, in the context of value analysis, the costs of a product are as-
signed exclusively to its functions and not to its technical product components. 
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As well as thinking in terms of functions, in value analysis thinking in terms of 
values plays a central role. Value analysis is based on cost oriented value con-
cepts. The value of a product corresponds to the lowest costs which must be spent 
so that the product provides the defined functions reliably. A consequence of this 
way of thinking is that neither the cheapest nor the most expensive product is the 
most valuable. Thus, for example, neither the cheapest nor the most expensive 
printer is of most value, but instead that printer which provides the demanded 
function, for example “to print presentations,” in the demanded quality, or “color 
print at a speed of four pages per minute,” at the lowest cost per page. Addition-
ally, value analysis focuses on the key question: which element of the total cost of 
a product actually generates its value? All expenditures which do not contribute to 
its value represent unnecessary costs and are to be eliminated. This applies espe-
cially to costs incurred in the production of unnecessary functions. 

This value and function paradigm is what distinguishes value analysis from pure 
rationalization measures, which concentrate particularly on product and cost char-
acteristics. If, for example, an IT service provider realizes that its product “Desk-
top Service” is too expensive, then rationalization measures would typically pose 
questions such as: Can the costs of the product be decreased? Can the product be 
designed or structured in a cheaper way? Can the individual elements of the prod-
uct be produced less expensively or bought at a lower price?, etc. [Hoffmann 
1994]. In contrast, in a value analysis framework the questions posed would look 
like: What product functions are actually required? What functions can we do 
without and what new functions do we need? What monetary value do the func-
tions possess? What production costs contribute to the value of this product? If a 
function of the IT product “Desktop Service” is, for example, “Send Email,” then 
the question posed under value analysis is to the value of this function. This value 
corresponds to the minimum costs necessary for the function “Send Email,” 
whereby a differentiation can certainly be made in the levels of quality. Thus, for 
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example, customer requirements for sending encrypted emails, storing emails for a 
longer period of time, or examining emails for viruses will result in different cost 
levels and thus have different values. 

A value analysis is carried out in a project framework. Procedure methodology is 
strictly systematic and is divided into several phases (see Fig. 74). In the informa-
tion phase all available information about the product under examination is col-
lected. This information can come from different business units, for example 
marketing, production, development, purchasing, or finance. Especially for exist-
ing products, which should be improved in the context of a value analysis, a multi-
tude of diverse information can usually be found. An actual state analysis is car-
ried out based on this collected information. Here the two central questions are: 

• What does the product do? That is, what functions does it provide? 

• What do the functions cost? 

To answer both questions, value analysis presents concrete instruments, for exam-
ple function analysis trees and function cost matrices. 

Information
phase

Speculation
phase

Analysis
phase

Planning
phase

Presentation
phase

Collect information
Determine functions and costs (actual state)
Evaluate functions and costs (target state)

Develop alternatives
Implement creativity techniques

Decide on preselection
Test function fulfillment
Test cost effectiveness

Choose alternative(s)
Detail solution proposition 
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Fig. 74. Procedural systematic and phases of value analysis 

After the actual analysis, the actual state is examined and evaluated. Here the 
question posed, for example, is whether or not all of the current product functions 
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are of importance or whether some functions can be eliminated. The result of this 
analysis is a target group of functions. The same applies to function costs, which 
are to be analyzed in a similar fashion. Here, above all, the central cost drivers 
should be identified, i.e. those functions which incur most costs. These costs are 
usually a good starting point for further analysis. 

The speculation phase is the second phase of value analysis. The primary goal of 
speculation is to obtain as large a number of alternatives as possible. All of the 
alternatives should include product functions at the demanded level of reliability. 
Alternatives can result from, for example, using different technologies, structures, 
components, or production procedures. In developing alternatives, value analysis 
proposes the use of various creativity techniques, for example brainstorming, 
synectics, or morphologic analysis. 

The alternatives are judged and evaluated in the analysis phase. Usually at the 
beginning of the analysis phase a preselection is met, so that the number of alter-
natives is manageable. These alternatives are then refined and specified accord-
ingly. In particular, the degree of function fulfillment and cost effectiveness are 
investigated.

In the planning phase a precise solution proposal is formulated based on the se-
lected alternative. In the following presentation phase, this proposal will be pre-
sented to a decision-making body. The goal of this presentation is to gain permis-
sion to actually implement this proposal. 

Value analysis is especially suitable for the solution of interdisciplinary and com-
plex problems. In the context of IT product design, value analysis can be used, in 
particular, for requirement analysis and product specification. It can be used for 
both the design of completely new IT products and the improvement of existing 
products. Customer and market oriented specifications for products are a great 
challenge for many IT service providers. In practice the threat of misunderstand-
ings and conflicts lurk in several corners of the specification process (see Fig. 75). 
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A customer’s genuine expectations of a product can deviate from a service pro-
vider’s perceived customer expectations; the customer understands the product 
with regard to its business oriented benefit, for example, and the service provider 
has a technology oriented understanding of the product. The product actually 
produced then can again deviate from perceived product expectations, for example 
due to the service provider’s internal communication problems between sales and 
development units. The product specifications and the actual produced product do 
not always match entirely, maybe because in the context of development or pro-
duction changes were made or problems arose. And finally there can also be dis-
crepancies between the customer’s perception of the product and the actual pro-
duced product, because a part of the provided product is not clear to the customer. 

This potential conflict can be lessened in two ways with the help of value analysis: 
Value analysis can contribute to a better match between product specifications and 
real customer requirements. It can also support the service provider in producing 
the products expected by the customer at the lowest possible costs. 

4.4.2 Value Analysis for the IT Product “Email Service” 

The following example shows the process and results of a value analysis for an IT 
product “Email Service.” The numbers given in the example are fictional. The 
example starts out from the following situation: An internal IT service provider 
has been providing an email service to the company’s business units for several 
years. For a monthly lump sum each user receives an email account, through 
which he can send, receive, and manage his emails. The service contains a set of 
additional services, for example mobile access over a Web interface, a spam filter, 
and a possibility to save emails over a longer period of time. Most recently the 
internal service provider has been subject to swelling competition in the product 
segment “Email.” In particular Application Service Providers (ASPs) are bringing 
increasingly attractive products to the market. The first business units have already 
evaluated such offers and insist on better product agreements. For this reason the 
internal service provider decides on performing a value analysis of its “Email 
Service.” The project team is given the following targets: 

• 30% reduction of product costs 

• Standardization of technical email infrastructure 

• Improvement of data security 

The value analysis was orchestrated with the procedural systematic and in the 
project phases described in the previous section. 
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Phase 1: Information Phase 

In a first step all available information about the present “Email Service” is to be 
collected. This includes both technical documents (e.g. IT concepts, product re-
quirement specifications, system descriptions, architectures, server platforms, etc.) 
and application quantity structures (e.g. current number of email accounts, storage 
volumes, transmission volumes, number of sent and received emails, etc). 

The actual state was analyzed using the collected information as a base. The first 
step in the analysis was analysis of functions and the functional hierarchy of the 
product at hand “Email Service.” On the left side of Fig. 78 the main and secon-
dary functions of the product are listed. Complex secondary functions can be 
subdivided and detailed even further, but for our purpose this level of detail is 
sufficient. To be able to provide these functions, a production infrastructure is 
necessary. For the product “Email Service” this includes the components client 
(above all email client software), server (email server software and hardware), 
memory (central memory systems), network (LAN and WAN), printer and support 
(user support, administration). The individual secondary functions can be assigned 
to the components, as presented in Fig. 76. 

In the second step of the actual state analysis, which is based on the function 
analysis tree, function costs are identified. Initially, the annual costs of individual 
components of the production infrastructure were established. These include both 
the actual material costs (e.g. hardware costs or software licenses) and personnel 
expenditures (e.g. for maintenance, administration, or user support). In order to 
calculate unit cost, the annual total costs for each component were divided by the 
number of email accounts. In this way a unit cost was calculated for each account.  

For the value analysis the unit costs must be translated into product functions. 
Since the IT service provider did not have function oriented cost information, the 
translation to functions was made using an estimated distribution key. A function 
cost matrix served as a tool, as presented in Fig. 77. On the horizontal axis the 
components of the infrastructure, their respective annual unit cost prices per com-
ponent, and email account are listed. Thus, for example, the provision, use, and 
administration of email servers (including software) incur annual costs of € 178 
per email account. Using the previously defined distribution key, these costs were 
then divided among the individual secondary functions. As a result, the annual 
costs per function can be identified. Thus the function “Deliver Email” in the 
illustrated example incurs costs of € 50 per year. 
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The last step of the information phase is the examination and evaluation of the 
actual situation. This is done primarily with respect to function fulfillment and 
costs. An examination of the actual functions showed that users rarely requested 
the main function “Integrate Desktop.” However, the main function “Diagnose 
Viruses and Spam” should be further developed into a more encompassing func-
tion “Ensure Security.” In addition to existing functions, above all the secondary 
functions should facilitate a secure transmission of emails, for example encrypting 
or signature. In the medium term the main function “Access Mobile” must be 
further developed in order to access not only the Web interface, but also to support 
access from other mobile devices such as PDAs or mobile telephones. However, 
this extension is not of highest priority. 

Components (annual costs per e-mail-account)
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The cost analysis led to two exceptional insights. At the component level, the 
costs of servers and support made up the majority of costs (> 70%). At the func-
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tion level the main functions “Manage User Accounts” and “Access Mobile” 
resulted in especially high costs. 

On the basis of the actual state analysis and the subsequent evaluation, it was 
decided that two analyses would be focused on in the procedural follow-up: 

• Server infrastructure 

• Security functions 

These two focal points were also in accord with given project goals. 

Phase 2: Speculation Phase 

During several moderated workshops, in which brainstorming methods were 
drawn on, possible solutions for server infrastructure and the security functions 
were developed (see Fig. 78). 

Some solution types were rejected quickly because they were either not feasible or 
too expensive. The most promising potential solutions were discussed in a sepa-
rate workshop in greater detail and analyzed, for example with respect to secon-
dary functions. 

Phase 3: Analysis Phase 

Five solution proposals were selected for a further analysis. Initially the analysis 
focused on how the solution proposals would affect the level of function fulfill-
ment and whether they could guarantee the reliability demanded by customers. A 
closer examination of cost efficiency and effectiveness was carried out for each 
solution proposal. Using cost estimations, the expected realization expenditures 
and prospective cost savings were forecasted and the effects on the unit cost per 
email account were calculated. An optimal saving potential of 36% was calculated 
with respect to server infrastructure. The more comprehensive security functions 
would result in a cost increase of 17%. 
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No. Solution

Server-Infrastructure

1 Total outsourcing
2 Use of blade servers
3 New system management tool
4 Change to Unix platform
5 ASP platform
6 Usage-based accounting
7 Virtualisation of ressources
8 Server consolidation
9 Scalable Platforms
10 …

Security functions

20 SSL-based Web-access
21 Smartcard-Infrastructure
22 Trust-Center
23 Central Virus scanner
24 Spam service
25 …

Fig. 78. List of possible solutions (extract) 

Phases 4 and 5: Planning and Presentation Phases 

From the proposed solutions which were analyzed, four proposals were selected to 
plan in greater detail. In the context of the planning phase these proposals were 
specified in the form of technical and system concepts. Here value analysis does 
not greatly differ from well-known project processing procedures. The prepared 
solution proposals were presented to a decision-making body. 

4.5 Potential and Limits of ITIL Within IIM4

In implementing service oriented information management processes, many IT 
service providers look to the Best Practices described in the IT Infrastructure 
Library (ITIL) (see Chapter 2.6). Opinions about the potential and limits of ITIL 
are highly inconsistent. ITIL has been praised in many publications as more or less 
a miracle weapon and universal remedy for IT service providers. However, con-
                                                          
4  The information presented in this chapter is based on the joint research of the authors and 

Axel Hochstein (see Hochstein et al. 2004b) 
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tradictory opinions also state that ITIL is only suitable for the organization of 
operational support and computing center processes and provides very little new 
information. Discussions about ITIL, often based on limited knowledge, lead to 
uncertainty and false expectations with regard to the chances and risks of an im-
plementation of ITIL-based management processes. Can ITIL really represent a 
comprehensive management model for IT service providers, or is ITIL only appli-
cable to a subareas of information management and, if so, which ones? 

To follow up on this question, we examined how the contents of ITIL can be 
incorporated in the model of integrated information management. The potential 
and limits of ITIL can be demonstrated through this incorporation as in a GAP 
analysis. More precisely, this means posing the question: In what areas of infor-
mation management does ITIL propose solutions and in what areas are no or only 
insufficient solutions proposed? Using the opposite reasoning these insights can be 
used in establishing the fine points of the IIM model. Within those areas, where 
ITIL has defined the Best Practice, ITIL descriptions can be used and do not have 
to be reinvented. 

In this chapter the ITIL modules are presented in three layers of detail. Following 
this, the individual ITIL modules are incorporated in the IIM model and gaps are 
identified. The consequences for information management can then be derived 
from this GAP analysis. 

4.5.1 The ITIL Modules and the Levels of Detail 

An overview of the individual ITIL modules was already presented in Chapter 2.6. 
In examining ITIL contents it is easily seen that individual modules are described 
in various degrees of detail. For example, the modules Service Support and Ser-
vice Delivery are described in greater detail than the modules Application Man-
agement or Business Perspective. Accordingly, ITIL contents can be categorized 
in the three levels of detail. For the modules with the greatest amount of detail, 
there are meticulous descriptions of the modules (approx. 25–80 pages for each), 
including goals, activities, some input/output schemes, cost–benefit perspectives, 
problems and challenges, key operational figures, role schemes, documents, and 
methods. In Fig. 79 modules with the greatest degree of detail are illustrated in 
white. The modules in the second layer of detail are characterized by less detailed 
descriptions (approx. 15–50 pages) and an incomplete explanation of goals, activi-
ties, input/output schemes, cost–benefit perspectives, problems and challenges, 
role schemes, documents, and methods. These modules are shaded gray in 
Fig.791. Finally, the modules with the lowest degree of detail are characterized by 
short descriptions (approx. 3–7 pages), whereby goals, activities, input/output 
schemes, etc. are completely missing. These modules are shown in black in Fig. 
79.
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4.5.2 Incorporation of ITIL in the IIM Model 

Next, the individual ITIL module tasks are assigned to the components of the IIM 
model to determine where the potential and limits of ITIL lie. The assignment of 
the tasks of the ITIL module “Business Perspective” is missing here because this 
book has not yet been published. 
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Fig. 79. Levels of detail in the ITIL 

ITIL Modules with a High Level of Detail 

The modules with the highest degree of detail are Service Delivery and Service 
Support. Service Delivery is divided into the processes Service Level Manage-
ment, Capacity Management, Availability Management, Continuity Management, 
and Financial Management. Service Support is divided into the processes Incident 
Management, Problem Management, Change Management, Release Management, 
and Configuration Management. 

Some of the tasks of ITIL Service Delivery are described in the IIM model as the 
interface between the service provider’s Delivery Planning and the customer’s 
Sourcing Planning. For example, within the context of Service Level Management
the tasks concerning the creation of an SLA, the regular evaluation of the agreed 
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SLA, and Expectation Management, which should guarantee a realistic customer 
expectation of the provided IT products, are described. The monitoring of the 
agreed product efficiency and effectiveness and the production of SLA reports are 
operational activities of Customer Management and have thus been assigned to 
Delivery Controlling in the IIM model. If the agreed SLA should be threatened, 
then improvement measures must be initiated. The IIM model includes several 
units in the concrete planning of these measures. Thereby, Production Planning 
and Controlling, as well as Delivery Planning and Controlling are responsible for 
elaborating on suggestions as to how to optimize the product. Serious problems 
must be addressed at the planning level, and smaller problems can be solved op-
erationally at the controlling level. Continuous supervision and maintenance of 
internal and external service contracts is assigned to the modules Delivery and 
Production Controlling in the IIM model. 

The Capacity Management in ITIL is divided into the three categories: Business, 
Service, and Resource Capacity Management. The task of Business Capacity 
Management is to identify future business requirements of IT products on time, 
and to plan and implement the necessary measures proactively. In the IIM model 
Business Capacity Management is assigned to Delivery Planning because the 
customer is directly involved. In ITIL Service Capacity Management entails the 
capacity-related monitoring of the agreed service levels, so that this task is as-
signed to Delivery Controlling. Here there is a close link to Resource Capacity 
Management, within which the operational rates of utilization of production infra-
structure (e.g. server, networks, etc.) are monitored and evaluated. Thus, in the 
IIM model, Resource Capacity Management can be found within Production 
Controlling. ITIL also addresses the additional provision of capacity- relevant data 
and the creation of significant capacity plans. Providing capacity-relevant data is a 
task of Production Controlling. Capacity plans are taken into account in Produc-
tion Planning. Under the concept of Demand Management, ITIL combines activi-
ties which can affect users’ demands for IT products in such a way that short-term 
capacity bottlenecks can be avoided. In the IIM model this is a common task of 
Delivery and Production Controlling. Application Dimensioning and Modeling are 
additional tasks and methods of ITIL Capacity Management. These are taken into 
account in Development Planning. 

Availability Management guarantees that the provided IT products match business 
requirements and that the IT service provider can guarantee a cost effective and 
sustainable level of availability. Initially, Development, Production, and Delivery 
Planning must collectively plan a customer specific availability of the individual 
IT products. The availability requirements are assessed in Delivery Planning. 
Subsequently, Development and Production Planning must guarantee that the 
requirements can be met by the applications and infrastructures. The initiation and 
implementation of measures for subsequently improving availability is a responsi-
bility of Delivery Controlling, and both Development and Production Controlling 
are also involved. All of the monitoring of product availability and/or the meas-
urement of the availability of individual resources takes place in the context of 
Production and Delivery Controlling. 



Potential and Limits of ITIL Within IIM      149 

IT Service Continuity Management must ensure that if a system crash occurs, IT 
products are restored within a period previously agreed upon with the customer 
and that go around measures are available. A Continuity Strategy is defined in 
cooperation with the business units. In the IIM model this is assigned to Produc-
tion Planning. The planning and implementation of Recovery Measures are essen-
tially tasks belonging to Production Planning, whereby interfaces exist, when 
necessary, to Development Planning, Development Controlling, and Production 
Controlling. Production controlling is responsible for the operational management 
of Recovery Mechanisms and the management of potential ensuing demands. 

Within ITIL Financial Management covers the topics of budgeting, controlling,
and accounting. Within the context of budgeting, financial resources are allocated 
to the individual IT projects and/or products. Within the IIM model this task be-
longs to Portfolio Planning. Controlling enables costs to be correctly assigned to 
IT products, so that cost–benefit analyses can be made. The cost assessment takes 
place within Production and Development Controlling. The Controlling process 
for IT products is a task of Portfolio Controlling. Delivery Controlling prepares 
customer oriented reports and key figures. Product accounting and invoicing is a 
task belonging to Delivery Controlling. 

Incident Management is responsible for tasks concerning the acceptance and man-
agement of error reports and customer inquiries. It is also in charge of the coordi-
nation, monitoring, and communication of how customers’ inquiries or error re-
ports are being handled. Thus Incident Management represents the operational 
interface to users and is assigned to Production Controlling. The Service Desk, 
which manages the Incident Management process, is a part of production. 

In Incident Management errors and faults are received and handled. However, the 
goal of Problem Management is to quickly and proactively identify and repair the 
problems causing the errors. Within the IIM model the problem and error reactive 
tasks as well as proactive problem management are assigned to Production Con-
trolling. Furthermore, Production Controlling is responsible for the preparation 
and provision of problem-relevant information. 

Change Management guarantees that IT relevant changes, at tactical or opera-
tional levels, transpire within a general framework of standardized Change Man-
agement procedures and under consistent Change Management regulations. De-
pending upon the nature of the change, various IT service creation units may be 
called in on the Change Management Process. Not only Delivery, Production, and 
Development Planning but also Portfolio Planning may be called in when changes 
are far-reaching and important. This will be the case, for example, if the changes 
have direct effects on certain IT products and, especially, if authorization is 
needed. Then again acceptance, handling, and coordination of application system 
and infrastructure specific changes are assigned to Development and Production 
Planning and/or, when the changes are small enough, to Development and Produc-
tion Controlling. 
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Release Management is responsible for planning, developing, and implementing 
software and hardware releases, such that requirements are met. The planning of 
new releases is a task of Development and Production Planning. The development 
and implementation of releases takes place operationally in the context of Devel-
opment and Production Controlling. 

Configuration Management is responsible for regulating and coordinating IT 
infrastructure and IT products (see Ex. 5, Chapter 2.5). A logical model of the 
infrastructure and products is created, in which the so-called Configuration Items 
(CIs) are identified, checked, maintained, and verified. Examples of typical CIs 
are servers, network components, desktops, or software licenses; also, disruptions, 
service inquiries, identified errors, SLAs, internal service contracts, service con-
tracts with suppliers, information about suppliers, employees, physical locations, 
or business units. The tasks of Configuration Management are assigned to Produc-
tion Controlling because it essentially deals with the administration and provision 
of configuration-relevant information. 

ITIL Modules with a Medium Level of Detail 

The strengths of ITIL lie without a doubt in the modules Service Delivery and 
Service Support. The modules ICT Infrastructure Management and Application 
Management have clearly less detailed information. 

The module Application Management covers the crucial tasks necessary for man-
aging the application system life cycle. Thereby, ITIL follows the classical proce-
dural models of software development and differentiates between the phases Re-
quirements, Design, Build, Deploy, Operate, and Optimize. Within the IIM model 
the requirement analysis takes place in Delivery Planning. The other phases of 
ITIL Application Management are tasks belonging to Development Planning and 
Controlling.

ICT Infrastructure Management describes the phases and tasks of the IT infra-
structure life cycle. The Design and Planning Phases are first and foremost con-
cerned with providing development and implementation guidelines for an IT infra-
structure, which fulfills requirements. Correspondingly, ITIL covers the areas of 
technology (e.g. mainframes, distributed systems, networks, desktops, and mobile 
devices), architectures, operational processes, and management methods. These 
tasks belong to Production Strategy and Production Planning. In the Deployment 
Phase, the ICT Infrastructure is implemented according to the requirements de-
fined in the Design and Planning Phases. Production Planning is responsible for 
this task. The ITIL Operation Process guarantees an effective, operational man-
agement of IT infrastructure, including the necessary organization and mainte-
nance. It thus represents the core task of operational Production Controlling. 
Technical Support is presented in the form of a “technical center of excellence,” in 
which competent technical know-how from Operation and Deployment is made 
available. Production Planning is responsible for Technical Support. 
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ITIL Modules with a Low Level of Detail 

ITIL modules with the lowest level of detail are made up of only very general 
descriptions. Thus, here too, a detailed description has been forgone. 

Fig. 80 presents an overview of the assignment of ITIL modules to the IIM model. 
It is apparent that ITIL covers only some subtopics. ITIL provides merely a few 
very general references as to Supplier and Portfolio Management as well as to the 
strategic areas of Development, Production, and Customer Management. How-
ever, ITIL contents are very applicable and appropriate for the planning and con-
trolling topics in Development, Production, and Customer Management. But also 
here, ITIL does not cover all of the required tasks. In ITIL important model ele-
ments such as tasks, role allocations, documents, methods, or input/outputs are 
dealt with incompletely or not at all. For example, in ITIL there is no reference to 
the tasks necessary for employing customer- and segment-specific communication 
instruments (e.g. advertising measures) or steering distribution of IT products, 
which are more or less made up of hardware. 
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Fig. 80. Assignment of ITIL modules to the IIM model 

For information management this means that for the design and organization of 
service oriented IT product manufacturing, ITIL is insufficient. It is an unrealistic 
expectation that only by introducing ITIL-compliant management processes, IT 
service providers can gain a competitive advantage. There are additional manage-
ment tasks and topics to be considered other than those in ITIL. The preceding 
analysis and a closer look at the IIM model provide references. Nevertheless, 
implementing ITIL can be beneficial when the influence of existing and estab-
lished Best Practices flows into the operational management of development, 
production, and customer processes. 



5 Summary and Future Prospects 

As in a Management Summary, in conclusion we would like to recapitulate the 
main results and insights, as well as present some prospects for future topics and 
emphasis, which are necessary for a better understanding and incorporation of the 
presented model. 

In our work we were led by two principles. The first principle is that all processes 
and tasks in information management are consistently product oriented. The sec-
ond principle is that successful management concepts from industrial manufactur-
ing must be integrated into IT service production. 

The essence of a product oriented perspective is the output of IT service produc-
tion (i.e. IT products and IT services). From a customer and user perspective, an 
IT product is a bundle of IT services, which supports a business process or a busi-
ness product. In light of a consistent customer orientation in IT service production, 
all information management activities must be aligned to the goal of producing 
customer-required products efficiently and effectively. The product oriented ap-
proach has many advantages, such as:  

• It increases the effectiveness of IT units by implementing customer oriented 
management methods. 

• It improves collaboration with customers and thus facilitates an optimal consid-
eration of customer requirements in designing products. 

• It increases the transparency of products by organizing and designing product 
catalogs.

• It is more efficient because there is a consistent cost accounting and calculation. 

• It promotes the marketability of IT units by the implementation of pricing 
procedures. 

Even though the use of product oriented management concepts is not yet of com-
mon practice in information management, for many years their application has 
played a central role in other industries. Information management can profit from 
this wealth of experience, applying successful management concepts from other 
industries (e.g. manufacturing or service) by assuming or adapting these concepts. 
This applies especially to the concepts of cost and product accounting, quality 
management, production planning and controlling, product program planning, and 
integrated product production. 
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The model of integrated information management introduced here presents a 
framework, which can be used for converting to a product oriented information 
management. The processes Source, Make, and Deliver encompass the procure-
ment, production, and sales tasks of an IT service provider: 

• One responsibility of an IT service provider’s Source Process is to procure the 
IT product’s externally manufactured product components. The customer’s 
Source Process is responsible for purchasing the IT service provider’s IT prod-
ucts.

• The Make Process encompasses all tasks necessary for the production of IT 
products. 

• The Deliver Process is the IT service provider’s customer interface and in-
cludes all sales, distribution, and marketing tasks for IT products. 

Implementing integrated information management concepts, using the Source, 
Make, Deliver principle, has a number of significant consequences: 

• Introducing Product Portfolio Management to both IT service providers and 
their customers: The customer’s product portfolio depicts customer IT product 
requirements. It thus represents demand. The IT service provider’s product 
portfolio includes its current IT products. Thus it represents supply. The prod-
uct portfolio must be presented as a product catalog, in which IT product func-
tionality, quality, and costs are described from a customer viewpoint. 

• Introduction of life cycle oriented management concepts: In the context of 
Portfolio Management, IT products must be life cycle oriented, i.e. they must 
be actively designed, organized, and controlled with respect to time. Life cycle 
orientation takes into consideration both a sales oriented perspective (develop-
ment phase, introduction phase . . . downturn phase) and a manufacturing ori-
ented perspective (planning, initial development . . . retirement). 

• Introduction of cost accounting for IT products including product result ac-
counting: Cost objects (IT products), cost centers (IT services), and cost catego-
ries (IT resources) are united in an efficient actual and target cost accounting. 
This enables the calculation of IT product unit costs, as well as the allocation of 
costs of IT resources actually used to the individual sold IT products. 

• Introduction of Consistent Quality Management: Quality Management is not 
based on production oriented figures, i.e. technical, quality characteristics, for 
example, availability, response time, or turnover. Instead the definition of cus-
tomer-specific, guaranteed quality characteristics of IT products is emphasized, 
for example the advantages and cost savings in business processes or customer 
satisfaction. Additional tasks are monitoring current levels of quality and re-
porting. The costs of non-quality (“cost of poor quality”) are of special impor-
tance to both the customer and IT service provider. 

• Introduction of standard processes: Existing reference process models, e.g. 
ITIL or COBIT, are used in implementing standardized management processes. 
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• Management focus is on the production of IT products: Management will no 
longer concentrate on many isolated IT projects, but instead the planning, de-
velopment, and production of IT products will be jointly designed, organized, 
and steered. 

The concepts and solution proposals presented in this book are only a first step 
toward a product oriented information management. The model introduced here 
should be thought of as a general framework. It enables a positioning and com-
bined allocation of individual topic areas and tasks. In many individual areas, the 
content must be more precisely described, methods supplemented, and practically 
tested applications added. 

At the “Integrated Information Management” Competence Center, as a part of the 
University of St. Gallen Institute for Information Management, we work together 
with several commercial partners on these conceptual ideas and further explora-
tory questions. Based on the ideas presented in this book in the coming years, 
concrete procedural models and solutions for practical use will continually evolve. 
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