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Fraunhofer-Institut für Arbeitswirtschaft und Organisation IAO
(Fraunhofer Institute for Industrial Engineering)

– Founded: 
– 1981

– Number of employees: 
– 250

– Research volume: 
– € 28 million p.a.

– Head of institute: 
– Prof. Dieter Spath

– Project volume: 
– 400 research and consulting projects p.a.

Institute Center, Stuttgart
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Current service research at Fraunhofer IAO

service markets

service products

service systems

service employees

tertiarization processes
cultural settings

service engineering
e-services

service performance measurement

service competence management
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The early nineties
– In spite of increasing economic importance 

there was no special German research program 
for service topics.

– Scientific publications concentrated on service management, 
service marketing, and service quality, and were strongly 
influenced 
by American works.

– No institutionalization of service research in the early nineties
(the first German professorship of service management was 
established 
in 1997 at the University of Eichstätt – Professor Stauss).

Service
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»Services for the 21st Century« - a German initiative

– 1995-1997:
Study »Service 2000plus« with more than 300 experts from academia, 
industry and politics under the overall guidance of Professor Hans-Jörg
Bullinger (IAO).

– 1997-1998:
Funding of so-called »Prioritären Erstmaßnahmen«, i.e. »measures of 
high priority«, 
114 projects with a total volume of 35.7 million German marks.

– Since 1998:
Special research program for services. 
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DL2100.de – Internet community for service research

– more than 2,700 registrated 
members

– profiles of about 200 research 
projects

– about 350 publications
– monthly published newsletter

– since October 
in German and English http://www.dl2100.de
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New business segments through innovative services

How to

develop 

services?

Instead of only focusing 
on optimisation measures like ...

–cost reduction
through optimisation of
processes and resources,
–increase in efficiency
through concentration
on core competencies,

... it is necessary to look for
possibilities of growth like ..

–development of 
new services,
–bundling of
services,
–customer-oriented
re-design of services,
–hybrid products and 
value added services.
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Current challenges for German Companies

internationalisation merging 
of industries

liberalization and
deregulation

§

new information and
communication technologiesincreasing pressure

for innovation
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New services – but how?       Typical problems

lack of
innovation management

lack of
organizational structures

lack of 
requisite qualifications

complexity of hybrid 
products and service 
bundles

lack of suitable
models and methods

lack of integrated tools
to support the development process
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– individualising of service offers

– utilising service modules

innovation by developing new 
services

– strengthening costumer focus

– optimising customer interfaces 

innovation by optimisation 
of quality

– reducing the effort

– shortening throughput time

– cost cutting by process re-
engineering

innovation by optimisation of 
processes

source: Küpper, 2001

costs
in

no
va

tio
n

quality

Service innovations in three steps
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High tech – high touch
The challenge of service development

Services are products 
as well as goods and software.

transfer

– models of development processes
– process modeling
– product modeling
– integrated product 

development
«class»
Produkt

«class»
Produktregel

«class»
Elementarprodukt

«class»
Verkaufsprodukt

Parameter «class»
Rollentyp

«class»
Objekttyp

«class»
Belegtyp

«class»
Buchungsregel

Kontoplan

Vorgangstyp «class»
Merkmal

in out in out
R1 R1

R1R2

High Tec
h

difference

– customer interaction
– focus on human resources
– integration of social and 

behavioral sciences
– consideration of

emotional aspects

High Touch
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Typology of Services

Service type A
Examples:
Teller machine 
Customer self-service

Service type A
Examples:
Teller machine 
Customer self-service

Service type B
Examples:
IT Outsourcing service
Life insurance

Service type B
Examples:
IT Outsourcing service
Life insurance

Service type C
Examples:
Call center
Fast food restaurant

Service type C
Examples:
Call center
Fast food restaurant

Service type D
Examples:
Consulting
Medical examination

Service type D
Examples:
Consulting
Medical examination

lo
w
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gh

C
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low high
Variety

Figure 4
Service Engineering – Methodical Development of New Service Products
Bullinger, Fähnrich, Meiren
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Service Engineering
Closing the gap from idea to realisation of new services

R&D management for services Service Engineering is 
concerned with the 
systematic development and 
design of services
using suitable models, 
methods and tools.

R&D management for 

services as an R&

services

D objectservices as an R&D object

methodsmodels tools
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Selected fields of service research
Heskett

Normann
Sasser u.a.

Service Management

Fisk,Bitner
Lovelock
Rust u.a.

Service Marketing

Chase
Fitzsimmons

Schmenner u.a.
Service Operations 
Management

Berry
Parasuraman 
Zeithaml u.a.

Service Quality

Service Engineering

1970 1980 1990 2000
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Services as a development object

From theory ...

structure
dimension

process
dimension

outcome
dimension

product
models

... to development

process
models

resource
concepts
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Resource
model

Resource
model

Process
model

Process
model

Product
model

Product
model

Service concept

Provision 
of internal production 

factors
(structure

dimension)

Provision 
of internal production 

factors
(structure

dimension)

Combination 
of production factors 

with the external factor
(process

dimension)

Combination 
of production factors 

with the external factor
(process

dimension)

Specification 
of the impact on the 
customer or object

(outcome
dimension)

Specification 
of the impact on the 
customer or object

(outcome
dimension)

Customers introduce 
them-selves or an object 

into the process
(external factor)

Customers introduce 
them-selves or an object 

into the process
(external factor)

Figure 2
Service Engineering – Methodical Development of New Service Products
Bullinger, Fähnrich, Meiren
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Developing services
Step 1: product model

product
model A product model describes,

what a service delivers

Formulargenerator

– (definition of service modules)

Vermittler

WaehrungsschluesselMwStSchluessel

Auftragsabrechnung

Standort (3)

Durchfuehrungsort

Mithelfer

Berufsgenossenschaft (3)Gewerbeaufsicht (3)

DLObjekt

Ausfuehrender

Intern_Mithelfer

Fahrzeughalter (6)

SubAuftrag

Bericht

Auftraggeber

PAdresse

Firmenzugehoerigkeit

Firmenpartner
Partner

Firmenadresse

Adresskopf_Firma
Name

Adressdaten_Ort
Bezeichnung
Strasse
PLZ
Ort
Land
Postfach
Postfach_PLZ
Postfach_Ort
Postfach_Land
Grosskunden_PLZ

Adresskopf_Person
Nachname
Vorname
Anrede
Funktion
Telefon1
Telefon2
Telefax
EMail

Geschaeftspartner
Typ
Kundennummer

Waehrung
WBezeichnung
WKurs
WDatum

Auftrag
Auftragsnummer
Auftragsdatum
Artikelnummer
NiederlassungsNummer
Beauftragende Behoerde (2)(4)
Art Auftragseingang (5)
SOLL Termin (5)
PLAN Termin (5)
Status (5)
Bemerkungen (5)
Auftragsnummer BW (1)
Auftragsdatum BW (1)

MwSt
MwStSatz
MwStDatum

Pruefdaten
(Attribute sind den
Datenobjektmatritzen
zu entnehmen)

Personaldaten
(ausserhalb des
Betrachtungsbereichs
der Arbeitsgruppe)

Mithilfe
Prozent

DL Objektdaten
(Attribute sind den
Datenobjektmatrizen
zu entnehmen)

Abrechnung
Rechnungsart
Betrag
Zahlungsart
Beschreibung Zusatzkosten
Kategorie Zusatzkosten
Betrag Zusatzkosten
Mandant
Stueckpreis
Anzahl Stueckpreis
Leistungsnachweis (2)
QuittungsNr RechnungsNr (2)

– data models

Warum Total Cost of Ownership?

Investitionen in Informationstechnik basieren mehr
und mehr auf wirtschaftlichen Betrachtungen. 
Dadurch wird die Transparenz hinsichtlich der
tatsächlichen Kosten für den Betrieb der
Informationstechnik zur zwingenden Voraussetzung
für die Entscheidungs-fähigkeit der
Unternehmensführung. Insbesondere die 
Betriebskosten von unternehmensweiten, verteilten
Sys-temen sind häufig nicht transparent. Viele
Kostenkomponenten werden bei einer Analyse der
Betriebskosten häufig nicht oder nur unzureichend
betrachtet. Einen Ausweg bieten moderne Verfahren
zur Ermittlung der Total Cost of Ownership (TCO), 
die es ermöglichen, sämtliche direkten als auch der
indirekten Kosten zu ermitteln. Damit bildet TCO den 
Ausgangspunkt zur Identifizierung von 
Verbesserungs-potenzialen und zur Ableitung von 
Handlungsbedarf.Wir bieten im Rahmen unseres TCO-Checks ein klar definiertes Vorgehen, um innerhalb kürzester Zeit
eine Analyse Ihrer informationstechnischen Infrastruktur mit einer entsprechenden Kostenbetrachtung
vorzunehmen. Sie erhalten Transparenz bzgl. der Prozesseffizienz und einen Vergleich Ihrer aktuellen
Kostensituation mit einem Best Practice Unternehmen Ihrer Branche.

Vorgehen

Projektstart
Zum Projektstart wird ein sogenanntes Partner-Team initialisiert, das aus Management-Vertretern Ihres
Unternehmens und unseren Projekt-Verantwortlichen besteht. In diesem Kreis wird die Konkretisierung der
Planung für den TCO-Check vorgenommen. Das gemeinsame Verständnis für die konkrete
Vorgehensweise, die Zusammenarbeit und die zu erzielenden Ergebnisse wird entwickelt. Der Kreis der in 
den TCO-Check einbezogenen Kunden-Mitarbeiter wird festgelegt.

Kick-Off-Workshop
Allen am TCO-Check beteiligten Mitarbeitern des Kunden wird die Vorgehensweise, die Analyse-Methodik
sowie das konktete Vorgehen in den Interviews vermittelt. Die Interview-Planung wird vorgenommen und 
Regeln für die Zusammenarbeit werden vereinbart.

Informationserhebung
In dieser Phase werden strukturierte Interviews mit den vereinbarten Zielgruppen durchgeführt und durch
die gezielte Erhebung relevanter Daten ergänzt. Es kommt ein Leitfaden zur TCO-Analyse zum Einsatz. 
Durch Einbezug mehrer Management-Ebenen findet ein Cross-Check von Antwortmustern statt.

Analyse und Aufbereitung
Die erhobenen Daten werden gemäß eines standardisierten Kostenschemas strukturiert. 
Verbesserungspotentiale und Handlungs-bedarfe in informationstechnischen Prozessen werden dargestellt
und bewertet. Die aufbereiteten Ergebnisse werden einem branchenspezifischen Best Practice Vergleich
unterzogen.

Management-Präsentation
Eine Präsentation der aufbereiteten Ergebnisse vor Vertretern des Top-Managements Ihres Unternehmens
bildet den Abschluss des TCO-Checks.

TCO-Check

Projekt-
start

Kick-Off
Workshop

Informations-
erhebung

Analyse und
Aufbereitung

Management-
Präsentation

– description of the service
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Reducing inefficiencies

– non-value adding processes
– interfaces
– media breaks
– sequential processes

Reducing inefficiencies

– non-value adding processes
– interfaces
– media breaks
– sequential processes

Developing services
Step 2: process model

product
model A process model describes,

how a service delivers
process
model Voraussetzungen

zur Durchführung
gegeben

Änderung des
Auftragsinhalts

notwendig

Diskussion
über geänderten

Inhalt

Kunde
willigt ein

Auftrags-
verwaltung

Auftrags-
daten (Verweis

auf Objektd., ...)

Änderung
der Auftrags-

daten

Ergänzung
noch fehlender
Auftragsdetails

Auftrags-
verwaltung

Auftrags-
daten (Verweis

auf Objektd., ...)

Auftrags-
daten

komplett

Sachverständiger

Sachverständiger

Sachverständiger
Objekt-
daten

Objekt-
Informations-

System– definition of process steps
– definition of interfaces
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Developing services
Step 3: resource concepts

product
model

Resource concepts
plan the resources
needed for service delivery

process
model

resource
concepts

Voraussetzungen
zur Durchführung

gegeben

Änderung des
Auftragsinhalts

notwendig

Diskussion
über geänderten

Inhalt

Kunde
willigt ein

Auftrags-
verwaltung

Auftrags-
daten (Verweis

auf Objektd., ...)

Änderung
der Auftrags-

daten

Ergänzung
noch fehlender
Auftragsdetails

Auftrags-
verwaltung

Auftrags-
daten (Verweis

auf Objektd., ...)

Auftrags-
daten

komplett

Sachverständiger

Sachverständiger

Sachverständiger
Objekt-
daten

Objekt-
Informations-

System

– staff
– materials
– IT infrastructure
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Developing services
Parallel step: marketing concept

product
model

Marketing concepts 
should be developed in parallel
(and not after the design phase)

process
model

resource
concepts

marketing
concept

»4 R« of service marketing

– Referrals
– Retention
– Related Sales
– Recovery

»4 R« of service marketing

– Referrals
– Retention
– Related Sales
– Recovery

– marketing mix– marketing mix

marketing strategy

– definition of market segments 
and target groups

– strategic positioning
– definition of marketing system

marketing strategy

– definition of market segments 
and target groups

– strategic positioning
– definition of marketing system

– marketing strategy– marketing strategy
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Require-
ments Concept Tests LaunchDefinition

Operation
Models

Operation
Models

MethodsMethods ToolsTools

Service
Engineering

Phase models

Classifications

E-Tools for Process Modelling

Component Parts of Service Engineering
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Need to Catch-Up in the Utilization of Service-Specific Methods
Economic feasibility studies

Cost-benefit analyses

Competition analyses

Strength-weakness analyses

Creative techniques

Chance-risk analyses

Process modelling

Prototyping

Object-oriented modeling

Target costing

FMEA

Role concepts

Gap analyses

Quality function deployment

Service Blueprinting in Prozent

47

29

25

21

15

10

8

4

2

4

3

2

25

26

32

30

17

28

16

12

15

15

14

11

11

8

4

6

10

17

12

15

12

16

12

12

13

11

6

8

6

13

14

17

20

27

24

20

21

23

25

27

24

18

20

10

4

3

5

13

20

31

40

40

42

52

78

17

52

13

12

23

40

61

61

Unknown and unused

Known but unused

Seldom used

Occasionally used

Frequently used

Source:
IAO-Studie, 1999
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Case study: DEKRA
Development of new services
– DEKRA-Schadennetz

virtual internet-file for
car appraisals

– FairCar
Internet-based second-hand market
for cars (http://www.faircar.de)

– DEKRA-Siegel
certificate for
used cars

– DEKRA-Zulassungsdienst
registration 
of new cars

– DEKRA:
8,000 employees
headquarter and 87 locations in Germany
provider of technical services
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Case study: DEKRA 
Modules of the service development process

idea management
• collect ideas
• evaluate ideas

feasibility study
• functionality
• strategy
• legal aspects 
• market potential
• profitability
• project plan

result:
release for 
development 
project

market
requirements
• customers
• competitors
• society
• government

company
requirements
• strategy
• organization
• employees
• technology

Pricing
• retrograde

calculation

result:
requirements 
description

product model
• description
• data models
• service modules

process model
• process steps
• interfaces

resource concept
• staff
• materials
• IT infrastructure

marketing concept
• marketing strategy
• marketing mix

result:
service concept

product
• documentation
• forms

process
• process fit
• directions

resources
• staff
• materials
• IT infrastructure

marketing
• implementation of

marketing mix

result:
release for 
test and roll out

controlling
• task forces
• customer

feedback
• employee

feedback

result:
transfer to 
operational 
units

test
• customer test
• employee test
• usability test

roll out
• internal/external

communication 
• employee 
training
• installation of 

hotlines
• start package

result:
release for 
market 
introduction

pre-project
phase

requirements
analysis

service
conception

service
implementation

market
introduction

test and
roll out
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Case study: DEKRA 
Implementation of the service development process

tools and templates responsibilities

internal marketing workshops and trainings
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Case study: DEKRA 
Results
– realization of business development strategies

service development as an operative linkage between idea and 
implementation

– competitive advantages
differentiation through innovative services

– higher success rate on market
systematical integration of market and customer perspectives

– profitability
consideration of target prices and target costs

– time-to-market
shortening of development times 

– knowledge management
know how transfer between development projects
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CASET

Computer Aided Service Engineering Tool

case
study
case

study
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Partners of CASET

Computer Aided Service Engineering Tool
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mapping
tool

generic
procedure

configurable 
guideline

software
tool

Components

Computer Aided Service Engineering Tool
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definition
phase

requirements
analysis

service
concept

service
realisation

market
launch

preparation
market launch

to
ol

 A

to
ol

 B

to
ol

 C

to
ol

 D to
ol

 E

to
ol

 F

repositoryrepository

import / export layer

case
study
case

study
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Screenshot
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Expert interviews on service research

Profile

Initiator German Ministry
for Research and Education

Objectives Analysis of State-of-the Art 
and trends
Identification of needs for future 
research

Scope Basic research topics
Applied research topics
Mega trends and growth sectors

Method Interviews with 25
international experts

Period July and August 2002
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Analysis model
1 Basic research topics
1.1 Service definitions, typologies and morphologies
1.2 Service models and systems
1.3 Service specifications and standards

2 Applied research topics
2.1 Service innovation (new service development, design, engineering)
2.2 Service management (marketing, operations management, human resources)
2.3 Benchmarking and assessment

3 Mega trends
3.1 Internationalisation of the service economy
3.2 Professionalisation of the service economy (outsourcing, automation, etc.)
3.3 Quality of service employment

4 Growth sectors
4.1 Business services
4.2 Educational services
4.3 Financial services
4.4 Information services
4.5 Media and telecommunications services
4.6 Non-professional services (»unskilled jobs«)
4.7 Public services
4.8 Services in manufacturing industries
4.9 Social and health services
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Expert weightings

Service definitions, typologies
and morphologies

Service models
and systems

Service specifications
and standards

Service innovation
(NSD, design, engineering)

Service management
(marketing, operations, HR)

Benchmarking
and assessment

Internationalisation
of the service economy

Professionalisation
of the service economy

Quality
of service employment

1 2 3 4 5

3,3
3,3

2,6

2,8
3,9

2,7
3,3

4,4
3,2

4,2
2,7

3,7

2,4
4,2

2,4
3,8

2,3
4,0

very low very high

Research intensity
(in the past)

Need for action
(in the future)
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R&D needs

Basic
service

researchService 
innovation

Internationalisation
of services

Design of
service work

Technologies
and services

Transformation processes
in the economy
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»I have a good feeling about this. He kicks us a 
shorter distance every time«.

Service innovations according to the trial-and-error method
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Thank you very much for your attention.
Questions?

Your contact for further information

Fraunhofer IAO
Walter Ganz
Nobelstr. 12
70569 Stuttgart (Germany)

Telephone +49 (0) 7 11/9 70-2180
Telefax +49 (0 ) 7 11/9 70-2299
e-mail: Walter.Ganz@iao.fhg.de
WWW: http://www. iao.fraunhofer.de
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General approaches to service research

normative

analytical constructivist
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Idea
generation

Idea
generation

Requirements
analysis

Requirements
analysis

Concept
development

Concept
development

ImplementationImplementation

Market
launch

Market
launch

Post-launch
review

Post-launch
review

Figure 5
Service Engineering – Methodical Development of New Service Products
Bullinger, Fähnrich, Meiren
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External development
of new services

External development
of new services

Service development 
by specific project 
teams

Service development 
by specific project 
teams

Existing 
organisational unit
to develop services 
as additional task

Existing 
organisational unit
to develop services 
as additional task

Separate 
organisational unit
to develop services
as main task

Separate 
organisational unit
to develop services
as main task

Service 
development

as 
permanent 

task

Service 
development
as temporary 

task

Figure 7
Service Engineering – Methodical Development of New Service Products
Bullinger, Fähnrich, Meiren
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