
Service Engineering



“We have learned that services 
are the motor of technical innovation.”

Prof. Dr. Prof. h.c. Dr. h.c. Ralf Reichwald 



Summary

Summary 

Service innovations are a key to achieving growth and com-
petitive advantages for businesses. For this reason, innova-
tion cannot be left to chance, or undertaken on a random 
basis. The more promising fi ndings from engineering studies 
are now being adapted to the systematic development of ser-
vices. First and foremost, these modifi cations address the 
immateriality of services and the importance of interactions 
with customers in the service generation process. Figure 1 
outlines the basic landscape of interaction required.

Important for businesses
Services can be systematically developed in a manner that is 
similar to the development of material products for the pur-
pose of  

■ reducing costs
■ shortening development periods
■ improving the chances of market success.

An essential element of service development models is cus-
tomer involvement. Service engineering process models help 
to defi ne and structure all phases of development from con-
cept generation to the launch of a market-ready service.

Source: H.-J. Bullinger/P. Schreiner, 2006.

Fig. 1: Interaction process for services
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As services become more intertwined with products, it is 
not surprising that engineering models, initially developed 
to structure production of tangible products, are being ex-
panded to the development of services. Given the increasing 
economic importance of services (whether or not they are 
connected with tangible goods), it is useful that these mod-
els provide ways of systematically considering the elements 
of service. Ideally, these models help companies reduce 
the costs associated with the development of new offerings, 
shorten the period of time required to develop new service 
ideas, and signifi cantly improve the chances that the services 
delivered are appreciated by the market.  

The translation from product to services, however, does re-
quire signifi cant modifi cation of established models. The im-
material nature of services often makes communication diffi -

cult. It is hard for different actors to imagine the promise of 
something new they cannot see or touch. When development 
is underway, different parties involved in service delivery are 
likely to work with different ideas of what is being developed. 
These problems must be considered as part of the service 
development process.   

Effective communication with customers is particularly impor-
tant. Often customers defi ne a desired service. It is more and 
more likely that they will be actively involved with service de-
livery. The intrinsic involvement of customers therefore must 
be a part of the systematic development of services, typically 
to a much greater extent than in product development.   

Requirements of service engineering  
An ideal model for the systematic development of services, 
according to Bullinger/Schreiner (2006), divides the service 
process into six elements, as shown in Figure 4. Each element 
represented in the model does not have to be approached in 
the order shown. However, each element should be reconsid-
ered as other elements are defi ned.

Development methods are available to support the individual 
phases of the model shown. In the analysis phase for the es-
tablishment of customer requirements, for example, methods

Background

An Overview of Service 
Engineering Models

Service Engineering Models

Procedural service engineering models 
help defi ne and structure the development 
of service processes. The models divide the 
development process into individual steps from 
concept generation to the launch of a market-
ready service.
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According to C. Gill/V. Liestmann/H. Keith, 2004. 

Requirements …  Specifi cations

… for the model in general 

… for the development process

… for the utilized methods and tools  

… for the description of design 
results

… for the representation of the 
design results

■ clarity and lucidity through a uniform, hierarchic structure
■ individual utilization of individual model components
■ integrated utilization of all model components
■ reduction of components and interfaces to a minimum
■ model completeness
■ clear allocation of individual development information to relevant 
 model components

■ structuring of individual development phases from a general outline 
 to details about each phase
■ consideration of fundamental operations
■ decoupling of development stages

Fig. 2: Requirements of service engineering according to Gill, Liestmann and Keith

■ clear allocation of methods to development stages
■ clear allocation of tools to methods
■ selection of time-saving, user-friendly, and practical methods
■ comprehensible, uniform structure for methods and tools

■ utilization of constitutive characteristics for describing 
 design results
■ general comprehensibility of vocabulary

■ early visualization of design 
■ easily comprehended symbols
■ limited number of symbols to simplify learning and use
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such as customer surveys in written or oral form, internal cus-
tomer data, and lead-user concepts can be of help. The com-
pilation of specifi cations can be performed in the conceptual 
phase through capacity planning and allocation of resources. 
During the development of the service, case-specifi c devel-
opment methods and tools, information, and communication 
systems are employed for the design of new services. 

The newly developed service is the result of all phases of the 
model. Systematic development within this context can be 
applied to the development of the service concept itself and/
or to the process whereby it is delivered. In practice however, 
the utilization of the elements of service engineering should 
be expected to vary depending on the size of the business, 
sector, and competition. 

Since the details vary by type of service, provider, and con-
text, each phase of the model will not be considered in detail. 
However, three structure dimensions (potential, process, and 
result) facilitate comprehensive consideration of the service 
being developed.  

Potential
To assess the potential of a service innovation, the resource 
inputs that are necessary for its creation should be exam-
ined. These include employees, information, and commu-
nication systems, as well as the knowledge status of both 
service provider and customer. The quality of a service is 
decisively formed, for example, by employee qualifi cations. 
As the creation of a service is performed in cooperation with 
the customer, it is also defi ned through the potential quality 

of the customer requiring the service. Figure 2 systematically 
summarizes input requirements for quality service.  

Process 
One or more service providers, and one or more receivers, 
are involved with service generation. Their respective poten-
tial must be assessed as a second step in evaluation. The 
service creation process is set in motion through the inte-
gration of the customer as a factor outside of the providing 
organization(s). This interaction triggers a process in which 
cooperation with the customer takes place.

The structure of the interaction is of particular signifi cance. 
Unifi cation of service provider and receiver necessitates will-
ingness and ability to integrate on the part of both actors. The 
customer-specifi c requirements increase as the necessity for 
interaction in services processes increases. 

Fig. 3: Construction of architecture for service engineering

According to C. Gill/V. Liestmann/H. Keith, 2004.
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“The daily challenge to be mastered is to put into service a 
highly heterogenic structure with its wide range of different 
actors for the achievement of a common goal: these are the 
550 public authorities, airlines, and other businesses with their 
specifi c interests, the industrial workers in the apron and the 
service personnel in the terminals, the aspired passenger 
comfort, and the steadily increasing security requirements – 
all these elements must come together to give the impression 
of a unifi ed whole from a passenger perspective.”

Dr. Michael Kerkloh



Optimum structuring of interacting with service receivers 
is a signifi cant factor for economic success. Both planning 
and standardization of service process dimensions are ham-
pered through information defi cits on the part of the service 
providing company about the receiver of intended services. 
Similarly, the involvement of the receiver can be reduced (or 
nullifi ed) by lack of information about the service creator. 

Result
The result of service is more than the service process itself. 
On the one hand, the customer assesses the fi nal result of 
service performance, but, on the other hand, subsequent 
involvement is affected as well. Systematic service develop-
ment must consider the requirements of the customer for 
both result components.

In the model according to Gill, Liestmann and Keith, shown 
in Figure 3 above, the development process, development 
methods, and development instruments are all elements of 
the systematics of development. The aim of the development 
process is to generate a formulated and evaluated service 
concept. Through this concretization, the individual elements 
of the service are listed, and the feasibility and marketability 
– i.e. cost-benefi t equation – are tested. The compilation of 
detailed processes for each element of the service process 
helps providers conceptualize how the service is to be per-
formed with the aid of relevant development methods. These 
methods represent a systematically applied and well-ground-
ed approach, that brings service delivery to an operational 
level. The phase model in fi gur 4 provides an overview.

Source: H.-J. Bullinger/P. Schreiner, 2006.
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Fig. 4: Phase model of service engineering
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Dr. Kerkloh, Munich Airport has 
just been voted the best airport in 
Europe 2007 at the World Airport 
Awards. What distinguished 
Munich Airport for this award and 
what role does service excellence 
play in your exemplary activities? 
It is indeed a great success, and 
Munich Airport has won this 

award three times in succession. Furthermore, the popularity 
displayed in a survey of over 7.8 million passengers that led to 
the award correlates with an increase in passenger volume of 
around ten percent. The fact that we were able to uphold our 
service and quality standards during a growth phase of these 
dimensions is primarily due to the approximately 30,000 em-
ployees who bring the airport to life.
Without effi cient cooperation between the airport company, 
airlines, public authorities, and businesses located in the air-
port, we would not have succeeded in scoring this amazing 
“hat trick”. No airport is so to speak “pre-destined” for this 
type of award – the accolade must be earned anew every 
year. Ultimately, our success is based on the permanent ef-
forts of all employees to continue the optimization of services 
offered. 

Did you meet particular challenges?
The daily challenge for a highly heterogenic structure with a 
wide range of different actors is to achieve a common goal. 
The airport brings together 550 public authorities, airlines, 
and other businesses, each with their specifi c interests. They 
represent industrial workers on the apron, service personnel 
in the terminals, and many, many other actors. We have to 
think about everything from passenger comfort to steadily in-
creasing security requirements – many elements must come 
together to give the impression of a unifi ed whole from a 
passenger’s perspective. 

What does innovation management mean to you in this 
context?
Air transportation is a sector, that by nature goes hand in 
hand with technical progress. However, a successful airport 
must also be prepared for continuous renewal over and be-
yond the technical capacity of processing air traffi c. Innova-
tion must consider information and communication, security, 
and “non-aviation services” not directly connected with air 
transportation.

Seen against this background, it was clear to us that the will-
ingness for innovation and change must become an integral 
element of our corporate identity. We welcomed change and 
made active efforts to encourage it. Innovation management 
for us entails the provision of structures in which new solu-
tions can be achieved. In 2008 for example, we have created 
a separate innovation budget as a jump start for new corpo-
rate concepts. 
 
What can passengers of the future expect to experience at 
Munich Airport?
Demographic changes will bring new customer groups to the 
airport. In the year 2035, almost half of the population will 
be over 50, and it is vital to react to this development. This is 
why one of our tasks is the new concept of an “age-appropri-
ate” airport. Issues to be considered include, for example, 
the signposting for the gates: what dimensions are ideal, and 
which colors can be recognized easily? 

More broadly, we aim to make traveling an experience for the 
future. We are acting on the assumption that mobility require-
ments will continue to increase, and view our task at Munich 
Airport as being the fulfi llment of these requirements in an 
effi cient, environmentally sound, and practical manner. Our 
overall objective is to justify the outstanding accolade of our 
air passengers refl ected in the World Airport Award of 2007 
through excellent services offered in the future.

Munich Airport
Superior Service Receives its Reward

Interview

Dr. Michael Kerkloh

Dr. Marcus Kölling, Executive Director of the Center for Leading Innovation & 
Cooperation, in conversation with Dr. Michael Kerkloh, CEO, Munich Airport
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Systematic Service Development 

at Munich Airport

Munich Airport aims to be the most effi cient and attractive 
airport hub in Europe by 2010. With innovation management 
based on the concept of service engineering, the airport is 
not only reacting to social and technological change, but also 
to the increasing intensity of competition within the air trans-
portation sector. 

The development phases of service engineering have been 
derived from engineering sciences to help the airport struc-
ture technical innovation and harmonize these processes 
with superior services. This systematic process is supported 
by an innovative corporate culture that encourages employ-
ees to test new concepts, be curious, and produce new 
ideas for future services. The organization has named an 
interdisciplinary innovation team for the generation, design, 
and evaluation of innovative concepts. Their idea pool has 
received a series of awards. 

The fruits of service engineering at Munich Airport are im-
pressive. For example, in partnership with German Lufthan-
sa, an innovative operational model has been established in 
Terminal 2. One innovation involves decreasing minimum 
connecting time – i.e. the shortest time between landing and 
renewed take-off. In Terminal 2, that time now is only 30 
minutes. To achieve this impressive result, however, a com-

pletely new, fully automatic, standardized baggage process-
ing system had to be designed and put into operation. 

A wide range of additional process innovations, including 
wireless communication, a car pool system, a GPS position-
ing system, Airport Collaborative Decision Management, and 
an integrated checking-in service were introduced at the air-
port, and have set new standards for the sector. Spacious 
halls fl ooded with light, an optimum indoor climate, and  
quiet acoustic conditions, support passenger movement. 
There is also substantial space for eating and shopping. The 
modern retail and catering concepts include: 

■ Shop in the Box: order before take-off and collect 
 on return
■ Muc-Card: the fi rst German airport customer card
■ Spazio Italia: target-group-oriented regional cultural 
 restaurant.

Transferring passengers and those waiting to board a fl ight 
who utilize these and other facilities create both added 
value and employment. The fl exible utilization of the airport 
includes the free space between the terminals. It not only 
houses a summer beer garden, but provides the opportunity 
for special events such as volleyball tournaments.

Practical Example 
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Conclusion

Service engineering methods 
The high degree of interaction between customers and or-
ganizations should not be left to chance. In the past, only 
a small number of companies possessed methods for an 
integrated and consistent approach to service development 
processes. The service engineering models just summarized 
show that services can be separated and systematically sup-
ported, even in the early phases of their development, by a 
wide range of companies.

Implications for practical utilization
Service engineering process models provide organizations 
with clear guidelines for the development of services. The 
Munich Airport example shows that market-ready services 
desired by customers create competitive advantages. Com-
panies that utilize this approach can substantially increase 
their chances for similar success from service innovations. 
Each organization should utilize tools and methods tailored 
to their individual requirements. The duration and intensity 
of the individual phases of the development process are also 
dependent on the individual company, and the sector(s) 
within which it competes.

Implications for research
Given the increasing dominance of service in economies 
around the world, it is highly desirable that service engineer-
ing becomes established as an independent research focus. 
A great deal of research on product development has sup-
ported company success in Germany and other countries. It 
is possible to learn from, and go beyond, this R&D research 
on products to focus on service. This must be an interdis-
ciplinary dialogue, given the varied components of service 
development, and multiple contributors to their success.  

Implications for politics
Services provide paths for the future development of the 
German economy and all others. Government organizations 
have the task of encouraging intercommunication between 
research and business within this important and still expand-
ing domain. For example, high-wage countries can consider 
their locational advantages for knowledge-intensive services. 
This is just one of many areas of possible government activ-
ity. Services fl ourish in response to a three-way partnership 
between business, research, and government.

Conclusion



Hot Spots of Service Engineering
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Flowline GmbH

German engineering makes waves in Hollywood

Everyone is familiar with the illustrious Oscars awarded to ac-
tors and directors. It is less well known that for many years 
the Academy of Motion Picture Arts and Sciences has also 
given awards for groundbreaking technical developments in 
the fi lm industry. In 2008, the so-called ‘Technical Oscar’ 
was awarded to the young Munich company Flowline. Estab-
lished only a year ago, the company received the award for 
software of the same name. It is a simulation program that 
digitally conjures water, wind, and fi re effects on the screen.

In contrast to the regulations for the acting Oscars, technical 
inventions do not have to have been developed in the year 
of the award; in fact, they should have demonstrated their 
usefulness over a period of time. However, the Munich fi rm’s 
invention impressed the fi lm experts in Los Angeles so much 
that the award was given the fi rst year Flowline appeared. 
The “fl exibility” of the software received particular praise in 
the award commendation, and is the factor that distinguishes 
“Flowline” from other simulation programs. 

Flowline consists of several individual modules. They make it 
possible to extract individual elements of a picture, such as 
gravity, so that water does not have to fl ow downwards as in 
reality, but might instead move in any direction that a director 
desires.  “With the aid of the program it is possible to work far 
beyond reality. Directors can, for example, create a wave in 
the form of a water demon,” explains Thomas Ganshorn, one 
of Flowline’s three inventors. 

Numerous computer programs that specialize in simulation 
are already available to the fi lm industry, but comparable 
programs on the market cannot simply exclude or integrate 
individual elements, and therefore cut out or add them to real 
physical scenes. Ganshorn says “We have already achieved 
a level that other programs simply do not have. Flowline is, 
above all, more fl exible than other program, and is therefore 
able to cope with the enormous data volume that is neces-
sary, for example, to create waves as high as mountains.” 

The Munich software fi rm has already produced scenes for 
blockbusters such as “Harry Potter and the Order of the 
Phoenix” and “Poseidon”. Ganshorn and his two colleagues, 
however, are aiming even higher. “We are planning to pro-
vide software with even greater abilities. We want to bring the 
world into the computer – and then bring it out again in even 
better images.”
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Contact

Flowline GmbH

Bavariafi lmplatz 7

D-82031 Geiselgasteig

Tel: 089 649847-0
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Dieffenbacher GmbH & Co. KG

Engineering online

Dieffenbacher is an internationally operating business group 
that develops and manufactures everything from press sys-
tems to complete production plants for wood slat manufac-
turers. These future-oriented complete solutions are needed 
by the automotive industry and its suppliers. The company 
supplies all products from a single source, and develops all 
process-determining components within its business group. 
Over 70% of its business is for export. Customers can con-
tact the company at any time, thanks to its effi cient global 
sales and service network, including a 24-hour online sup-
port service. 
 
Online support has met with particular success. Thanks to 
the wide range of band widths available on the internet, new 
customer-care processes have increased customer loyalty. A 
customer’s control center can be connected to Dieffenbach-
er’s online service offi ce in real time. One-to-one contact 
means that all parameters can be jointly tracked, permitting 

intervention at any time. As an example, faults can be de-
tected and eliminated much faster than in the past, therefore 
making the customer more cost-effi cient. 

Additional online advisory services, production support, and 
specifi c customer training are also available. Individually tai-
lored service offers can be demonstrated, and if necessary, 
also tested online with the aid of this system. Again, the ad-
vantage for the customer is a higher degree of contact with 
Dieffenbacher. The supplier’s availability increases the buy-
er’s production output at lower cost, a higher turnover, and 
greater profi ts than were previously possible. These benefi ts 
create competitive advantages over competitive companies, 
and allow Dieffenbacher to achieve a high degree of customer 
loyalty and satisfaction.

Dekra AG 

DEKRA Innovation Barometer – making 

innovations measurable

The DEKRA Innovation Barometer compiles information from 
an annual survey of German service fi rms. The survey iden-
tifi es success factors as well as potential opportunities and 
risks faced by service companies. Within the framework of 
the DEKRA Innovation Barometer, indicators have been de-
veloped that also identify special features of individual ser-
vices.

The survey is conducted in cooperation with the European 
Business School (EBS). Over 4,000 companies, each with 
a minimum of 100 employees, are contacted within the Ger-
man service industry. Firms come from fi nancial services and 
insurance, information technology, telecommunication, and 
transport and logistics. In addition to these traditional service 

companies, industrial service providers from the automotive 
sector, and mechanical and plant engineering, are also in-
corporated.

Contact

DIEFFENBACHER GMBH + CO. KG

Heilbronner Straße 20

D-75031 Eppingen 

www.dieffenbacher.de

Contact

Dekra AG

Handwerkstraße 15

D-70565 Stuttgart

www.dekra.com
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Drees & Sommer AG 

Service provider for the construction 

and property sectors

Drees & Sommer is Germany’s leading company for project 
management, property consulting, and engineering. For over 
35 years, the company has set the benchmark for project 
management within the fi elds of building construction, infra-
structure, and transport. They provide development manage-
ment, superordinate contract management, process consult-
ing, and the implementation of communication tools. 

Established in 1970, the 900 employees of the German com-
pany are currently involved in around 400 projects, with an 
overall value of approximately 12 billion euros. In addition to 
ten offi ces in Germany, the company has international loca-
tions in Italy, Luxemburg, Austria, Poland, Rumania, Bulgaria, 
Turkey, Czech Republic, Hungary, Russia, United Arab Emir-
ates, Qatar, China, and Vietnam.

Project management begins with the establishment of qual-
ity, time, and cost targets. Before building, experts at Drees 
& Sommer confer with the client to establish these targets. 
They subsequently monitor adherence on the part of plan-
ners, public authorities, and construction fi rms – right up to 
punctually handing over of the project to a facility’s owners. 
With its partner model, the company spans the preliminary 
planning stages to turnkey completion with a fi xed price guar-
antee. 

Drees & Sommer has the competence to further develop 
and implement innovative technologies such as green build-
ing management and the long-term optimization of life-cycle 
costs. The company has extended its core competence in 
project management to include property consulting, with 
services such as due diligence and technical asset manage-
ment. They provide advisory services on the optimum han-
dling of property assets, and offer new fi nancing concepts. 
Within the area of organizational consulting, Drees & Sommer 
also demonstrate how specially tailored innovative working 
environments can increase the effectivity of employees.

Contact

Drees & Sommer AG

Obere Waldplätze 11 

D-70569 Stuttgart 

 www.dreso.com

Hot Spots of

Service Engineering



55

Anton Uhlenbrock GmbH

An “all-inclusive system for machines” 

service for customers

Anton Uhlenbrock GmbH in Steinfurt is a high-capacity 
manufacturing and supply company. Their primary goals are 
the optimization of customers’ machine running times, the 
achievement of a safe and failure-free production fl ow, and 
productivity maximization. The company also protects the 
value of completed investments.

“Value” is a critical term. Given the increasing saturation of 
markets, as well as greater interchangeability of products and 
services, competent customer service and high quality stan-
dards are no longer suffi cient to differentiate a company from 
other competitive fi rms. It is vital to create a feeling of added 
value for the customer. “Value-added services” is the magic 
word for excellent service management, which can only be 
achieved through comprehensive solution approaches.

Uhlenbrock meets this requirement with a service system 
called ‘Transparent and Secure Plant Availability’ (TSA). TSA 
is a comprehensive maintenance services system – the “all-
inclusive system for machines.” The concept behind this 

system is that it delivers more than mere fault diagnosis. It 
focuses on swift elimination of faults to reduce machine down 
times effectively and therefore reduce production costs.  

Cost reduction is only possible if the machine is viewed as 
a whole. TSA therefore provides life-cycle-oriented mainte-
nance and repair, which includes preventative examination 
of systems. Innovative measurement methods represent and 
continuously document individual areas through systems 
analysis. Failure points are integrally registered, and strategic 
optimization points established. This permits the Uhlenbrock 
team to actively and expertly accompany their clients through 
the entire machine life cycle, optimizing maintenance so that 
customers can concentrate on their core competences.

aixTeMa GmbH

One-stop systematic integration 

of digital solutions

The aixTeMa GmbH offers professional and comprehensive 
after-sales support for investors to protect their investments 
in Germany as well as other European countries. The inno-
vation of this hybrid German service fi rm involves synergies 
gained from closely interlocking individual services with a Eu-
ropean-wide (even worldwide) operation.

Various individual services are combined into this hybrid ser-
vice package, including:
• Technical hotline (installation support, problem 
 solving, and RMA processing)
• Reverse logistics (end customer, dealers, and distributors)

• Repair workshop (error detec-
 tion, repair, replacement, and 
 disposal)
• Re-work team (modifi cation, 
 updates etc. on a large quanti-
 ty scale)
• QM team (receipt of goods, 
 test, and permanent quality 
 control)
• Rental equipment and budget 
 administration (dealers, press, 
 etc.)
• Replacement part manage-
 ment and logistics
• E-commerce team (sale of replacement parts, 
 accessories, updates, etc.)
• IT team (FAQ databank & RMA monitoring via internet)

Drawing on these integrated services, the customers of 
aixTeMa GmbH are able to monitor all processes of property 
development via an internet-based application at all times.

Founder team of
aixTeMa GmbH

Contact

Anton Uhlenbrock GmbH

Siemensstraße 41

D-48565 Steinfurt

www.uhlenbrock.de

Contact

aixTeMa GmbH

Philipsstraße 8

D-52068 Aachen

www.aixtema.de
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