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Abstract 
Recently, service orientation has increasingly been 

debated both in research and practice. While re-
searchers postulate a paradigm shift towards services 
as the basic unit of exchange in economies, companies 
strive to efficiently provide a wide array of business 
services to their customers. 

To accomplish this, companies (a) are required to 
consciously design the services in their portfolio with 
respect to a structured engineering approach and (b) 
also have to flexibly adapt the engineered service 
processes to individual customer needs, wants, and 
demands. Hence, services shall be supplied efficiently 
and in consistent quality without sacrificing customiza-
tion for customers. 

Supporting this mass-customization strategy for 
business services, we present a configurative service 
engineering approach. After engineering a configur-
able process model for business services, customized 
service processes can efficiently be derived from the 
model by applying configuration mechanisms. The 
process of configuration is aided by the software tool 
Adapt(X). We present the concept and tool support by 
applying them on business services for corrective 
maintenance in the mechanical engineering sector.   
 
1. Service Engineering for versatile  

business processes 
Based on well-established product engineering 

concepts, the discipline of Service Engineering [1] 
strives to design and implement services with respect 
to systematically applied engineering principles. A 
central part of the approach is to describe service proc-
esses and requirements on supporting information sys-
tems by means of (semi-) formal conceptual models. 
Conceptual models provide an important coordination 
function as they account for a common understanding 
of the service processes, the resources to be used and 
the organizational units to be involved among all par-

ticipants in the development, implementation and pro-
vision of services.  

During the development phase the conceptual mod-
el of a business service is created. This model acts as a 
master design (or service blueprint) for a business ser-
vice to be provided to customers. Amongst others, it 
constitutes the basis for computer-aided simulation and 
business calculations of the service process. Subse-
quently the service process is transferred and imple-
mented into the organizational and IT infrastructure of 
the service provider or the service value network. After 
this implementation, the service can be offered as a 
value proposition to customers and eventually is deliv-
ered by utilizing the realized infrastructure as specified 
in the conceptual model.  

If providing highly standardized services, a unique 
conceptual model of the service processes can be de-
veloped and a specially tailored organizational and IT 
infrastructure can be implemented. Based on that infra-
structure, a large number of service process instances 
can then be executed irrespective of individual cus-
tomer demand in a rather standardized way and with 
low variety. This would enable companies to reap 
economies of scale and apply sophisticated resource 
planning and optimization for their service processes, 
as proposed by [2].  

In contrast, it has to be noted that service processes 
necessarily are to be carried out in cooperation with 
customers [3][4][5]. Therefore, service processes often 
have to be fine-tuned to individual needs, wants and 
demands [6] of particular customers, and in many in-
dustry sectors an increasing individualization of busi-
ness services can be observed. If services have to be 
provided with respect to multiple customer-specific 
variants, a specific model and a specific infrastructure 
would have to be provided for each customer or cus-
tomer group. In a worst case scenario, the same effort 
as for setting up a unique infrastructure for each ser-
vice instance would have to be spent on each customer 
request. Consequently, a methodologically accurate 



Service Engineering approach would come under im-
mense cost pressure. Additionally, customers may not 
be tolerating the increased preparation time a service 
providers might need to get ready for service delivery. 

In the context of conceptual modeling, the concept 
of configurative modeling strives to increase the reus-
ability of existing models. In this paper we apply the 
concept of configurative modeling to the discipline of 
Service Engineering. We propose a procedure model 
that is subsequently applied in selected parts to correc-
tive maintenance service processes in the mechanical 
engineering industry. 

We argue that configurative conceptual models can 
help reducing time and cost efforts for developing va-
riant-specific organizational and IT infrastructures. 
Therefore, firstly we reflect on approaches and instru-
ments for model configuration discussed in the existing 
business process management body of literature (Sec-
tion 2). Secondly, those approaches are applied in the 
Service Engineering discipline. Based on a comparison 
of various traditional approaches from ‘New Service 
Development’ (NSD) and the ‘Service Engineering’ 
discipline we therefore introduce a phase model for a 
configurative service engineering approach (Section 3). 
The proposed approach has been applied in first case 
studies taking place in the course of a governmentally 
funded research project. Taking the corrective mainte-
nance process for the mechanical engineering industry 
as an example, we identified various configuration 
rules to tailor the organizational and IT infrastructure 
to the customized service process. The configuration 
itself is aided by the software tool Adapt(X) (Section 
4). Concluding our findings we provide an outlook 
section to foster further research in the contemplated 
research areas. 

 
2. Configuration mechanisms for   

conceptual models 
The aim to support systems development processes 

by reuseable artifacts, which can be adapted to special 
conditions of use with less effort and time consump-
tion, is addressed by many scholars. Their approaches 
differ by the way they support the user during the ad-
aptation process. Conventional reference models for 
example deliver monolithic information systems mod-
els, which can be specialized and modified by the 
model user without any special guidance beyond the 
rules of the used modeling language. ROSEMANN and 
VAN DER AALST [7] propose configurable reference 
models which are extended by patterns describing se-
mantic dependencies between model elements. If 
model users adapt the reference model (for example by 
erasing some of the selected parts), he or she is sup-
ported by a hint to also erase the dependent parts of the 
model.  

The approach of SOFFER, GOLANY and DORI [8] 
differs by predefining the configuration of models in 
much more detail. Therefore they enhance the models 
by attributes which describe the relationship of the 
attributed model elements and scenarios of reference 
model application. The user is supported as follows: 
Firstly, he or she has to describe the application con-
text. Secondly, the attributes are interpreted regarding 
this specified context and the model gets modified ac-
cordingly.  

BECKER, DELFMANN and KNACKSTEDT [9] propose 
a similar approach which integrates predefined model 
variants for different application scenariaos within one 
model. Configuration rules describe which variants can 
be considered to best suit a specific application sce-
nario. For defining these configuration rules, configu-
ration terms are annotated to the model elements. Con-
figuration terms describe conditions of the context of 
application. If the condition is fulfilled in the current 
context of application, the model element remains in 
the configurated model. If the condition fails, the 
model element is removed from the model. The current 
context of application is described by selecting appro-
priate values from a set of predefined configuration 
parameters. Logical combinations of this configuration 
parameter values are used to build more complex con-
figuration terms.  

We cite a general model of retail companies as an 
example which can be reduced to an individual model 
for any specific retail company. One important con-
figuration parameter therefore is the business model. 
Values of this parameter are “warehousing business“ 
(retailers accomplish all functions of procurement, 
storing and distributing themselves) and “third-party 
delivery” (retailers do not accomplish logistic func-
tions). The configuration term “business model (ware-
house business)” is used for marking those parts of the 
model, which describe the picking process. This ex-
presses that the picking process is only relevant in case 
the retail company conducts warehouse operations. If 
the retailer provides only the business model third-
party delivery, the configuration term is evaluated as 
false and the corresponding model elements are re-
moved from the configured model. For formulating 
complex conditions, configuration parameter values 
can be combined logically within configuration terms. 
For example, the configuration term “business type 
(warehousing business) AND trade level (wholesal-
ing)” is true for all wholesalers with their own ware-
houses. For retailers with centralized clearing or third-
party delivery the value will be false. In contrast, the 
configuration term “business type (warehousing) OR 
trade level (wholesaling)“ will deliver e. g. a true value 
for wholesalers using a centralized clearing approach. 

 



In this paper we propose to use such a configura-
tion approach to reduce the effort and time for engi-
neering service processes. We follow the latter ap-
proach due to three reasons: The approach of BECKER, 
DELFMANN and KNACKSTEDT provides a compara-
tively extensive and detailed set of configuration 
mechanisms; it has already been applied in variants 
management for a multitude of different objects; and 
finally, diverse software tools have been developed to 
support the configuration process:  

Mechanisms: On the basis of an analysis of model-
ing projects and a questionnaire-based survey, five 
categories of adaptation mechanisms, so called con-
figuration mechanisms, have been identified [10]: 
Model Type Selection (1) allows for providing only 
those modeling languages and their according model 
types to users that are relevant for them. Element Type 
Selection (2) considers the necessity to provide model-
ing language variants with different expressive power 
for distinct user groups. Element Selections (3) allow 
for selecting single instances of model element types, 
e.g. a single process model function. Synonym Man-
agement (4) considers that it can be necessary to 
change the label of model elements depending on dif-
ferent user groups. Finally, Representation Variation 
(5) allows for the assignment of different representa-
tional forms to model elements. Therefore, the symbols 
representing model elements can be changed. 

Configuration objects: The use of the illustrated 
mechanisms in the general context of method engineer-
ing is discussed by [11]. The application of the ap-
proach for process modeling is outlined by [12]. Con-
figurative approaches for multidimensional modeling 
of information needs in the context of data warehous-
ing and business intelligence provide [13] and [14]. 
The configuration of process models and data models 
by dint of reference models for information systems is 
discussed by [15]. The application of the approach to 
align ERP-functionality and its documentation is dis-
cussed in [16]. 

Software Tools: The development of software tools 
to implement the approach of configurative modeling 
is described in [17]. Exemplary implementations com-
prise the H2-Toolset and Adapt(X). The H2-Toolset 
allows for the definition of hierachic modeling lan-
guages and the development of appropriate models. 
The models can be automatically configured by query-
ing the current application context (described by con-
figuration parameter values) and by analyzing the con-
figuration terms annotated to the model elements.  

The software tool Adapt(x) allows for the configu-
ration of process models represented in the form of 
event-driven process chains (EPC). Process models are 
modeled by dint of the ARIS Toolset standard soft-
ware. Adapt(x) is implemented as an extension of the 

ARIS Toolset. It is integrated into the user interface 
and supports the creation of configuration parameters 
and their values, and the annotation of configuration 
parameters to model elements. Before conducting con-
figuration, any currently relevant configuration pa-
rameters are requested and the selected parameter val-
ues are highlighted. Then the configuration of the 
process models is conducted by importing the ARIS 
models and the configuration rules from Adapt(x). 
Subsequently, the terms annotated to the model ele-
ments are matched against the configuration parameter 
values. Model elements linked to configuration terms 
that are evaluated to false instead of true in this com-
parison are consistently excluded from the model. The 
resulting configured model is exported back into the 
ARIS Toolset as a model variant, allowing for further 
(manual) adaptations to be made by utilizing the build-
in functionality of the ARIS Toolset. For a broader 
overview of existing tools to support configurative 
modeling see [10].  

 
3. Configurative Service Engineering  

Several approaches have been proposed to system-
atically design business services. Two main research 
streams constitute the ‘New Services Development 
Approach’ [18][19][20][21] as proposed from a service 
marketing point of view primarily in the U.S., and the 
‘Service Engineering’ approach [1][23][24][25] 
[26][27][28][29][30][31][32]. The latter approach is 
often focused in German Service Research [1] and ex-
plicitly strives to apply well-established product engi-
neering approaches to the service sector. As one exam-
ple for a Service Engineering Process the development 
steps proposed by LUCZAK ET AL. is depicted in Figure 
1 [33]. 
 

Service Engineering

Service Planning 
(Potential Analysis, Market 

Analysis, Brainstorming, 
Verbalization, Assessment)

Provision of the service by utilizing 
organzational and IT infrastructure

Service Concept 
(Outcome, Personnell, 

Marketing, IT)

Planning of the 
infrastructure (time 

and resource 
planning)

Realization

  

Figure 1: Exemplary Service Engineering Process 

Despite their origin from different research disci-
plines, many approaches still apply similar develop-
ment steps (cf. Table 1). For instance, most approaches 
propose a first brainstorming to take place to clarify the 
general idea, scope and targeted customer groups of the 
service (brainstorming, first specification, assessment). 
Subsequently, the work-steps in the service process are 
specified in a gradually increasing level of detail. Once 
service processes have been specified and operant and 
operand [4] resources have been acquired and imple-
mented into the organization (often referred to as de-



tailed specification and implementation), the generic 
service process blueprint is ready to be executed in 
cooperation with various customers. Thus, the business 
service can also be offered as a value proposition on 
the market. As services are intended to fit (specific) 
customer demands and require a co-creation with cus-

tomers [3][4] the blueprint might have to be adapted to 
a specific customer demand before it can be executed 
(market launch).  

 
 
 

Configurative Service Engineering

Customer-specific 
demand for a customized 

instance of the service 
(i.e. explicit demand, 

requirements, domicile of 
the customer […])

Customer-specific 
demand for a customized 

instance of the service 
(i.e. explicit demand, 

requirements, domicile of 
the customer […])

Step 2: Customer-Specific Configuration of Service Infrastructure n
Step 2: Customer-Specific Configuration of Service Infrastructure ...

Step 1: Development of Configurable Service Infrastructure

Step 2: Customer-Specific Configuration of Service Infrastructure 1

Specification of the desired 
parameter values of the 

customer-specific 
infrastructure

(Automatic) configuration of 
the infratsructure according 
to the specified parameter 

values

Service process is carried out in cooperation with a customer, delivering the 
value proposed in the value proposition. During the process, the specific 

resources for this variant are to be utilized

Implementation of a 
configurable organizational 

infrastructure and IT

Customer-specific 
demand for a customized 

instance of the service 
(i.e. explicit demand, 

requirements, domicile of 
the customer […])

(Manual) adaptation of the 
infrastructure according to 
customer-specific demand

Management decision 
made to offer 

heterogeneous value 
propositions and service 
processes to customers

Service Planning 
(Potential Analysis, Market 

Analysis, Brainstorming, 
Verbalization, 
Assessment)

Configurative Service 
Concept (Outcome, 

Personnell, Marketing, IT). 
Definition of the solution 

space for variants

Planning of the 
configurable infrastructure 

(time and resource 
planning)

Configurable infrastructure for service delivery

Configurated infrastructure for service delivery

Legend

Output of Configurative Service 
Engineering phase Activity Control flow

Figure 2. Proposed procedure model of a configurative service engineering approach 
 

Even though services might have to be adapted ac-
cording to the needs, wants and demands [6] of par-
ticular customers, all instances should be derived from 
the original service blueprint. This might lead to higher 
quality and consistency of the service instances to be 
provided, and may make a resource planning for ser-
vices [2] easier.  

The configuration mechanisms introduced in Sec-
tion 2 can be built into an existing service engineering 
approach to simultaneously account for both perspec-
tives. Following a mass-customization approach for 
providing services [34][35], the challenge of providing 
individual value propositions for customers can be 
arranged with spending the effort to systematically 
engineer a suitable service process blueprint.  

The configuration mechanisms can be used to con-
figure the engineered service process model, the value 
proposition and the organizational and technological 
resources to be applied during the service process. 
Configuration terms representing configuration rules 
are assigned to each element represented in the model. 
The terms explicitly determine the elements to be used 
in certain customer-specific variants. These variants 
might differ e.g. in terms of the underlying business 
context. Once having described the configuration rules 

and having annotated configuration terms to the model, 
configuration mechanisms reduce the effort and time to 
tailor the engineered service process to individual cus-
tomer demands. Frequently, with a sufficient tool-
support at hand, those adaptations and modifications 
can be conducted even automatically. In this paper, we 
refer to such an approach, which provides a configura-
tive model and also a configurative infrastructure basis 
to subsequently make use of these artifacts during ser-
vice delivery, as a Configurative Service Engineering 
approach (cf. Figure 2). 

 
Initially, the management decision to provide business 
services in a mass-customization approach must be 
made, e.g. as a means to cope with the aforementioned 
heterogeneous customer demands. Customers’ expecta-
tions and business parameters constitute the definition 
of the relevant variants space to be incorporated into 
the configurable service process model. By defining 
the allowed solution space for variants, the configura-
tive organizational settings and IT infrastructures to be 
provided for the service process can be planned and 
implemented.  

Applying the described configuration mechanisms, 
a context specific service infrastructure can be derived 



to deliver each particular service instance (middle row 
in Figure 2). Starting with the service request, attrib-
utes to be provided by the variant are defined. Subse-
quently, those attributes are applied by (automatically) 
configuring a suitable subset of the previously speci-
fied generic service infrastructures. The resulting con-
figured infrastructure might also require final manual 
adaptations and implementations. Subsequently (bot-
tom row in Figure 2), services can be delivered to cus-
tomers by making use of the context-specific service 
infrastructure.    

This paper seeks to investigate the methodological 
feasibility of the Configurative Service Engineering 
approach by explorative research. The investigation is 
focused on service processes for corrective mainte-
nance, which we identified in multiple enterprise value 
networks focusing on optimizing the process of correc-
tive maintenance. Subsequently, insights pointing at 
specific configuration requirements have been ab-
stracted from the cases. Then, we analyzed how the 
derived configuration rules can be mapped by software 
tools for supporting the configuration of organizational 
and IT infrastructures for the service processes under 
study. Regarding the infrastructure design, our analysis 
focused on process models (organization) but might 
also be applied to configure Service Oriented Architec-
tures (IT), as is lined out in the outlook section. 

 
Table 1: A comparison of approaches from ‘New Ser-

vice Development’ and ‘Service Engineering’ 

So
ur

ce
 Brainstorming, First specifi-

cation and Assessment 
Detailed specifi-
cation, organiza-

tional and IT 
implementation 

 

Market launch 

[23] Brainstorm-
ing and 
assessment 
(ideas from 
customer 
feedback an 
down ideas) 

Require-
ments analy-
sis (matching 
of ideas with 
customer 
require-
ments) 

Design process 
(potential, proc-
ess, outcome), 
organizational 
implementation 

[implicit] 
Later: Provi-
sion of service, 
displacement 

[24] Definition 
(generate 
idea, assess 
benefit for 
customers, 
visualize, 
organiza-
tional pri-
mary treat-
ment) 

Conceptuali-
zation (spec-
ify compo-
nents, func-
tions, cus-
tomer inter-
face, and 
infrastruc-
ture) 

Implementation (finalize service, plan 
process organization, technical im-
plementation, piloting, market launch 

[25] Definition  Require-
ments analy-
sis 

Conceptualization 
and implementa-
tion 

Market launch 

[18]  Repeat definition, analysis and 
synthesis until a blueprint 
(master design) for the service 
exists 

Implementation , 
documentation  

Introduction, 
audit, market 
launch, final 
design 

[19] Service concept (develop 
concept in cooperation with 
customers, evaluate, analyze 
services of competitors, SWOT 
Analysis) 

Service system 
(specify re-
sources), Service 
Process, Pricing 

Market launch 

[20] Direction (Service strategy, 
screening for ideas, develop-
ment of concept and assess-
ment) 

Design (detailed 
description, mar-
ket analysis, 
feasibility, mod-
els, marketing 
concept, employee 
training) 

Testing (with 
customers), 
Introduction 

[21] Defining design attributes, 
setting design performance 
standards, generating and 
evaluating design concepts 

Developing design 
details, imple-
menting the De-
sign (organiza-
tionally) 

Implementing 
the design 
(market 
launch), meas-
uring perform-
ance/ satisfac-
tion, improving 
performance 

[26] Define and analyze problem 
statement, identify and de-
scribe functions, and their 
structure, find solution, specify 
modules realistically 

Specify major 
modules, specify 
product, specify 
detailed parame-
ters 

[not covered] 

[27] Requirements analysis, product 
specification 

Construction, 
work scheduling, 
test scheduling, 
NC-Programming 

[not covered] 

[31]
[32] 

Extending product engineering 
approaches tot he scope of 
product-service systems, 
integrating their lifecycle 
models, „extraction“ 

Integration of 
products and 
services into 
bundles only for 
the operation stage 
of the physical 
product 

Assembly, 
transport, sale, 
installation, 
use, mainte-
nance, disposal 

[28]
[29]
[30] 

The design of product-service 
systems is done in an iterative 
design process, analyzing and 
synthesizing components 

No detailed con-
cept, no imple-
mentation, focus 
on development 
until the product 
model is created 

[not covered] 

 
4. Partial Application on Maintenance  
    Services 
 
4.1 Definition of the Variants Space 

We applied the Configurative Service Engineering 
approach to two cases in the domain of corrective 
maintenance in the mechanical engineering industry 
sector. In each case, a value network of suppliers, orig-
inal equipment manufacturers (OEM) and customers 
existed. As machine downtime in manufacturing might 
lead to significant costs, corrective maintenance proc-
esses in each value network have been designed to 
speed-up the repair processes. To identify the distinc-
tive configuration parameters from these cases and to 
apply our approach, we investigated alternative process 
variants, which result from providing corrective main-
tenance services in different repair scenarios of ma-
chinery and equipment engineering goods. 

 
Within the analysis of diverse corrective mainte-

nance service processes, we identified constitutive pa-
rameters, which demand an adaptation of process mod-
els and the required infrastructure. Those parameters 
are listed in Figure 3. They have to be known up-front 
to make the underlying model configurable by annotat-
ing the parameters to model elements, such that cus-



tomer-specific variants of the service process can be 
derived from the configurable model later on. 

 

Figure 3: Configuration parameters 

The configuration parameter business model focus 
has a particular significant influence on the service 
process. Today, the machinery and equipment engi-
neering industry is dominated by rather function ori-
ented business models. Those business models focus 
on selling physical goods to their customers according 
to previously defined sets of features. After the ma-
chinery or equipment has been sold to a customer, the 
customers themselves or a mandated service provider 
conducts maintenance activities independently from 
the OEM and systems suppliers. Business models fo-
cusing on the function are common and highly impor-
tant for technical maintenance services. 

Though, suppliers increasingly rely on differentiat-
ing from competitors by providing solutions in terms 
of integrated value bundles consisting of physical 
goods and related services [36]. A multitude of empiri-
cal surveys back an increasing relevance of services 
provided along with physical goods. Major reasons for 
combining goods with services comprise (but are not 
limited to) the differentiation from competitors and a 
more customer-individual array of solutions. This leads 
to the provision of machinery and equipment in busi-
ness models focusing on the technical availability of 
the machinery or even on the outcome of applying the 
machinery as operand resource in customers’ manufac-
turing processes. In this case the customer is relieved 
of identifying causes of malfunctions on his own, be-
cause the operational availability is guaranteed by the 
OEM or supplier, as e.g. specified in a service-level 
agreement.  

In business models focusing on the business out-
come, the machinery or equipment even is not operated 
by customers. Instead, customers pay a fee for the out-
put itself, without being involved in the production 
process. Realizing such business models requires man-
ufacturers to complement their physical goods portfo-
lio with e.g. maintenance services and operating ser-
vices. If the machinery or equipment manufacturer 
possesses the required skills and resources, offering 
those such business models can be conducted inde-
pendently. Elsewise, cooperating with external service 
providers, e.g. in a value network, might be a suitable 
strategy. 

Faced with e.g. various different business models, 
providers of corrective maintenance services are chal-
lenged by the need to provide their services with a high 
variety. Service providers have to satisfy quite hetero-
geneous business demands of their customers. To meet 
them, firstly, they have to keep the machines and 
equipment in operation – regularly for a period of sev-
eral years or even decades – at the construction site of 
the customer. Secondly, they may need to cooperate 
with several OEMs or suppliers during the sales phase 
of new machinery and equipment, to be able to provide 
business models with an availability or outcome focus.  

The geographic location of the organizations par-
ticipating in value networks also is important for de-
signing service processes, e.g. due to assure compli-
ance with tax regulations. Thus, in case of a cross-
border supply of spare parts, current customs regula-
tions have to be taken into account. The world-wide 
activities of the investigated value networks and a high 
divergence in those regulations (e g. in declaration, 
packaging and transport of the spare parts) results in 
multiple variants of the underlying business process. 
Furthermore, some spare parts might be also procured 
from third-party vendors. For other, especially for criti-
cal parts, this might not be permitted. If the defect part 
is repairable, additional processes for the preparation 
and execution of the repair process have to be con-
ducted. Also, returns of unused spare parts have to be 
carried out. The accountability for spare part sourcing 
also is a major configuration parameter, which can 
vary with respect to the organization of value creation 
in the particular value network. 

 
These configuration parameters were found in the 

cases to greatly effect the service process of corrective 
maintenance. Besides this effect, in our analysis we 
noticed that each company in a value network only 
requires information about specific subsets of the ser-
vice process models. Thus, access to the process model 
may be restricted to only display the steps companies 
are involved in, while consciously blanking out other 
steps. Consistently, regarding our cases, we identified 
two views on the process model: The first view is dom-
inated by the operational functions, the second view 
hightlightens the logistics functions for planning pur-
poses. As shown before, these model adaptations can 
be accomplished by the mechanisms of configurative 
modeling.   
 
4.2 Configurative Process Models 
As stated above, the approach of Configurative Service 
Engineering addresses the entire organizational and IT 
infrastructure. Here, we demonstrate the implications 
of configuration mechanisms on business process 



models as one aspect of the organizational infrastruc-
ture.   
 
From the cases, we constructed process models for the 
corrective maintenance process of technical equipment, 
representing the configuration of an enterprise’s organ-
izational infrastructure. Those models illustrate the 
control flow of the service process and outline, which 
organizational units are involved with each step of the 
service process. The process model comprises two lev-
els of granularity: The first level contains elements of 
the value chain, which are then detailed on the second 
level by event-driven process chains (EPC).  

We annotated configuration terms to each element 
of the value-chain model to outline that entire sub-
processes only apply if specific configuration parame-
ter values are met (cf. Figure 4). This allows e.g. for 
representing, that the “problem identification” process 
is contingent on the selected business model: In the 
case of a focus on the function, problem identification 
is initiated by the customer reporting a problem. In the 
case of the business model focusing on a defined out-
come, the customer is not involved in problem identifi-
cation, but the provider is responsible for keeping the 
machine in operation. 

 

Figure 4: Elements and terms of a service process for 
corrective maintenance 

 
Within the process chains for each of the clusters in 

Figure 4, further configuration rules have been defined. 
Therefore, we annotated configuration terms to all the 
model elements depicted in the event-driven process 
chains. E.g. the spare part supply from third-party 
suppliers activity has been labeled with the parameter 
“3rd Party delivery” and the value “possible” (cf. Fig-

ure 3). In case the value “possible” would later be re-
placed by the value “not possible” during configura-
tion, the marked acitivity would automatically be ex-
cluded form the configurated process model, as the 
condition would be evaluated to be false. 

  

 
Figure 5: Assigning a configuration term to the service 

process model in Adapt(X) 
 

The process models were modeled using the pro-
fessional application “ARIS Toolset”. The adaptation 
of the configurative process models was conducted 
utilizing the academic prototype Adapt(x) (cf. Figure 
5), which is implemented as an extension of the ARIS 
Toolset. Figure 6 shows some service processes for 
corrective maintenance which have been configured 
from the originally engineered configurative process 
model. The top area shows the result on function clus-
ter level, whereas the bottom illustrates implications on 
a process model level, dealing with spare parts supply 
in EPC notation. With this support at hand, process 
model variants of the corrective maintenance process 
can be generated rapidly, based on specific configura-
tion parameter values.  

After having been configured with Adapt(X), the 
resulting model variant is exported back into the ARIS 
Toolset. Subsequently, it can be further modified using 
the build-in process modeling functionality of ARIS. 
As elements not fitting the context to which the model 
has been configured have been blanked out during con-
figuration, service engineers are faced with a model 
that is significantly easier to comprehend and to apply. 
Even so, this service process variant still is consistent 
with the previously engineered model, i.e. the service 
process blueprint. 
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Figure 6: Configured service process variants 
 
4.3 Lessons learned from applying Con-
figurative Process Models 

Our exploration of corrective maintenance proc-
esses in the mechanical engineering industry illustrated 
that configuration parameters can be identified to de-
rive meaningful process variants. Having identified 
that set of configuration parameters is a prerequisite for 
formulating rules that explicitly describe the business 
models of service providers. Explicating those techni-
cal dependencies allows for a stronger intellectual 
grasp of the business and therefore is a valuable out-
come for the investigated enterprises as well as from an 
academic point of view.  

As illustrated, the business rules have been subse-
quently applied for designing configurative process 
models. We observed that the generic service models 
could be reduced substantially (though not all relevant 
parameters and values were regarded within our ex-
plorative case studies). The extent of configuration 
automatically conducted by the Adapt(X) tool was 
promising even in its present state of prototypical im-
plementation. From a user perspective Configurative 
Service Engineering is expected to be a valuable in-
strument, which can be explored in further research 
steps. 

The presented cases illustrated that constructing 
configurative models cause efforts for identifying rules 
and modeling them consistently, as this is the prerequi-
site to make the model eligible for configuration. Even 
so, this effort can be reduced in several ways:  

(1) The model system (and also the related configu-
ration rules) can be split up into value chain elements, 
detailed by EPCs. Thus, using configuration for large 
process blocks can save the effort of finding and anno-
tating configuration terms to all the elements in the 

more detailed EPCs. Moreover, large process blocks 
can be modified with a limited set of rules, instead of 
modifying each unique block in the specified EPCs. 
This makes updating configuration rules more efficient 
and easier to handle.  

 (2) We consciously refrained from integrating all 
possible configuration parameter values into the mod-
els. Instead, we focused on parameter values with a 
high impact on the service process, as derived from our 
cases. Conducting all necessary model configurations 
automatically by intepreting configuration parameters 
turned out to be unrealistic. Therefore, we integrated 
the phase of a final manual adaptation into our pro-
posed process model for Configurative Service Engi-
neering.  

(3) Particularly the rule-based definition of se-
quence variants turned out to be quite time-consuming. 
Therefore, we integrated an aggregation approach that 
allows for annotating sequence dependencies into 
model blocks (value chain level), although this does 
not map all sequence variants to EPCs and related con-
figuration rules.  

 
Taking these modifications into account, from a 

service provider perspective Configurative Service 
Engineering is expected to be an applicable and valu-
able instrument to handle their service processes con-
sistently and yet satisfy heterogeneous customer expec-
tations. 
  
5. Conclusion and Outlook 

We argued that configurative modeling can support 
variants management in generating (a) adapted organ-
izational infrastructures and (b) adapted IT infrastruc-
tures with less effort and time expense. Therefore, we 
applied the technique of configurative modeling to the  
Service Engineering discipline and proposed an ap-
proach for a Configurative Service Engineering. We 
presented a procedure model to outline that Configura-
tive Service Engineering takes place in two steps: 

First, the configurable infrastructure has to be set 
up, defining the solution space that a supplier is capa-
ble of providing. Second, by conducting customer-
specific configuration, which regards the demands of 
each specific customer, a configured infrastructure can 
be derived. Utilizing the configured infrastructure, ser-
vices can be delivered in cooperation with customers. 
In consecutive research steps, a thorough validation of 
the concept is necessary to further underline its appli-
cability and value in real-life scenarios. 

 
So far, we illustrated the applicability of our con-

cept on process configuration, focusing on a sub-aspect 
of the adaptation of the organizational infrastructure. 
Accordingly, configuration methods might also be ap-



plied to IT infrastructures. For example, the specifica-
tion of a Service-Oriented Architecture supporting 
joined activities of service providers and physical 
goods manufacturers is one subject of our ongoing 
research activities and shall be presented here as a brief 
outlook. 

Within our concept, the architecture’s constituting 
Web Services can be integrated into the configuration 
process to gain a configurable IT infrastructure, sup-
porting multiple specific service variants. The specified 
infrastructure supports service providers and goods 
manufacturers in several ways: (a) by describing data 
centered Web Services, supporting the information 
flow between information systems of service providers 
and goods manufacturers (b) by specifying Web Ser-
vices providing additional business functions that co-
ordinate the cooperation and allow for a global plan-
ning and analysis of the overall business model. In the 
context of the corrective maintenance process such 
functionality comprises:  
• A cooperate definition of the integrated bundels 

consisting of physical goods and related services 
in a joined effort by service providers and manu-
facturers.  

• A cooperate resource planning and scheduling, 
regarding technician manpower as well as duties 
of the goods manufacturer (e.g. the production and 
delivery of spare parts). 

• A cooperate information infrastructure for sup-
porting the operational corrective maintenance 
provision, with the goods manufacturer contribut-
ing information on the machine and parts, and the 
service provider contributing information on the 
service process (e.g. to foster innovation processes 
for physical goods manufacturers). 

• A cooperate financial clearing process that allows 
for setting incentives for business partners cooper-
ating in a value network. This might increase effi-
ciency in handling operative financial flows and 
also allows for monitoring the overall efficiency in 
value networks.  

• And finally, cooperate controlling, providing a 
Balanced Scorecard that assesses and illustrates 
the efficiency of the cooperation, focusing on 
measuring the cooperation with a set of key per-
formance indicators. Indicators may comprise e.g. 
cooperation intensity, or the willingness and capa-
bility of the business partners to cooperate effi-
ciently in a value network. 

If generating a specific process variant, adaptation pa-
rameters (cf. Figure 3) can be interpreted for identify-
ing which of those Web Services should be used to 
support a configured process instance. Both, adaptation 
parameters and selected additional business functional-
ity can be used for deriving required information flows 

between service providers and goods manufacturers, 
which might also be business units of one company. 
Finally, those information flows might be implemented 
by data centered Web Services. 
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