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Abstract 

The central problem of the current collaborative research is the lack of general descriptions for collaborative enterprise networks 
(CEN). Due to the absence of these general descriptions, a consistent characterization or distinction of various forms of CEN has 
become difficult. Even the development of a unified theory is impossible. The goal of this paper is a definition-based description of 
a CEN model and the development of a morphology that allows a characterization of CEN. 
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1. Introduction 

Collaboration in collaborative enterprise networks 
(CEN) is an appropriate approach for companies to 
improve their economic situation. In this respect, it is 
necessary to focus the research on the development of 
suitable organizational concepts for CEN. Prerequisite 
for this is a general theory of CEN, which allows a 
derivation of explanatory models for different types of 
CEN. 

Basis for this is a generic description of CEN, which 
is so far not available. The differences in definition and 
description of CEN in literature make this clear. Due to 
the absence of this generic description, a general 
characterization and differentiation of individual types of 
CEN becomes difficult. The development of a theory 
sufficiently describing the complex and dynamic 
organizational form of CEN is challenging. 

The aim of this paper is to present a general model of 
CEN [1]. This model provides a structure for 
morphologies. The morphology is the basis for the 
derivation of several explanatory models for various 
types of CEN. These explanatory models are based on 
attribute descriptions in the form of a typology. 

2. Approach 

The basis of the scientific work is the detailed 
definition of the terms of the object range. The 
definition, therefore, allows the actual access to the 
terms. The single terms are conceptually related and put 
into a term framework. This comprehensive definition 
aims at explicitly combining a scientific object or a 
group of scientific objects with features by means of a 
linguistic coding. With this definition, a first condition 
for a detailed morphological description of 
collaborations is created. 

In order to create a detailed morphological 
description, it is necessary to develop a general 
collaboration model. This model serves as a structural 
reference framework for the morphology to be 
developed. The model theoretically comprehends and 
structurally depicts elements and relations of the CEN 
system. 

The actual morphological description determines the 
general features for the elements and relations and gives 
them their respective values. 

Based on the morphology, the deduction of specific 
explanatory models for different collaboration types is 
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affected by means of typing, making the so-called design 
features particularly important. Those design features are 
built out of general features and have a higher context of 
meaning. Hence, they are abstract perspectives on 
collaborations. By means of these design features 
different collaboration types can be clearly isolated from 
each other. 

3. Definition 

During the last decades, literature on CEN produced a 
mass of tangled definitions and descriptions. The 
definitions of CEN are usually subjective point of view 
considerations of the individual authors. Many times, 
various types of CEN are described case-driven and not 
reflected by a normative understanding. This approach 
makes the development of a general theory of CEN quite 
difficult. 

Based on an extensive literature review [2-12] it will 
be attempted to draft a general definition of CEN. The 
term of CEN describes a class of business entities. 
Through the conceptual penetration of the subject area, it 
was possible to describe the means of CEN in general 
and deriving from this, CEN can generally be 
understood as a socio-technical (action) system [13-14]. 
Based on this theoretical assumption, collaborations are 
determined by five general features: (1) the presence of 
at least one collaborative purpose, (2) the presence of at 
least one collaborative task, (3) the necessity of selecting 
members, (4) the organized structure and system of rules 
of collaborations as well as (5) the existence of legal 
regulations of the CEN concerning the internal and 
external representation. 

The term of CEN can be defined as follows: A 
collaborative enterprise network is a body-organized 
business entity of legally independent, according to 
certain criteria selected enterprises, which due to a 
common purpose coordinate the operation of sub-tasks 
through negotiation and agreement. 

4. Model 

4.1. Basics 

The heterogeneity of collaborations requires neutral 
features in the model, which rather needs a generic 
character enabling the compilation of the different forms 
of collaborations. That is why theories have been used 
during the development of the model, which already 
included this generic character in the concept phase of 
the model design. The development of the collaboration 
model is affected by a consequently use of the system 
and field theory. 

The general system theory of Bertalanffy [15], which 
is a theoretical overall concept, defines a system as the 

quantity of elements having features and interrelations. 
To describe systems, three approaches are available, 
according to Ropohl [14], differing in their perspectives 
on a system. 

In terms of the functional aspect, the input and output 
flow relations appearing on the permeable system 
boundaries are subject to the system description. 
However, the environment has an impact on the system 
described by the input flow relations. The output flow 
relations show the systemic reaction on these 
environmental impacts. Those flow relations make it 
possible to talk of open or closed systems with or 
without feedback. Thereby, causal states within the 
systems leading to the flow relations are not considered. 
The functional concept hardly is objective as it only 
follows superficial descriptions [16]. The only thing 
analyzed is what takes place at the boundary of the 
system. The system is considered a “black box”. 

The structural aspect implies to consider the system 
in its entity. The system elements relate to each other 
defining the features of the system. The systems 
structure science indicates layout patterns of the type and 
the amount of elements and their interrelations. 
Aristoteles’ statement “the whole is more than the sum 
of its parts” is called system holism [16]. The system 
structure, the totality of the elements and their 
interrelations can be described on the micro, meso and 
macro level. 

The hierarchical aspect is based on the assumption 
that the elements of a system can be considered again as 
systems, as the system itself or on its part as an element 
of the comprehensive system. This concept focuses on 
the system in its systemic environment, encompassing 
everything, which is not part of the system. The 
hierarchization into super- or subordinated systems 
effects out of the external differentiation of the systems, 
by means of unique features. A super-ordinate system is 
called super-system; the actual system hierarchically is 
the subset of the features. The subsystem, in turn, is the 
subset of the system, having all the features in common 
with the respective super-ordinate system; however, it 
differs from the super-ordinate system which has more 
features. The common term peripheral system derives 
from the term super-system. 

The second theory used for the CEN model, the field 
theory, derives from a physical origin. The physical term 
field applied in the electrodynamics for the description 
of proximity effects, where a force cannot only affect 
one object in a linear way but also several objects in a 
spatial and temporal extent. The psychologist Lewin has 
transferred the physical term field into the social area 
arguing that the action of an individual happens within a 
spatial-temporal field, in which all actions interrelate 
with each other [17]. “A totality of simultaneously 
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existing and interdependently understood facts are called 
a field …” [18]. 

The field and system theory are often declared to be 
equivalent, the field theory is also characterized as the 
forerunner of the system theory. Hence, the field theory 
focuses on the correlations, the system theory in turn on 
the functional and structural relations. The fields 
theoretical perspective deals with the question of how 
the collaboration is organized and the system theory 
focuses on the functions that maintains, stabilize or 
change the collaboration. The field theory is related to a 
more holistic mindset [17]. 

If this perspective is applied to collaborative issues, 
the difference of the perspective of the field theory 
towards the paradigm of the system theory only lies in 
the investigation of relevant correlations with the 
environment. What follows is a classification into areas 
organized in primary (market relations), secondary 
(resources), tertiary (organizational issues) and 
quaternary (environmental and supporter relations) 
areas. Institutionalizing an organization takes place by 
means of an action center. From this perspective, 
complex theories on management structures and 
interdependencies are the result. 

The structure of the model description in the 
following paragraph clarifies the use of the three aspects 
of the system theory and the holistic description aspect 
of the field theory of the subject area of the CEN. 

4.2. Model of collaborative enterprise networks 

4.2.1. Hierarchical aspect 
In Figure 1, a model is presented illustrating the 

interplay within a CEN in relation to the participating 
companies, to the market and to the social environment. 
A CEN is a system of higher order in relation to the 
enterprise. This aspect is embodied in the fact that a 
collaboration enterprise network comprises a number of 
different enterprises. 

The responsible body is passing functional areas to 
the CEN system. The enterprises are thus quasi-
subsystems, which are linked by body relations. The 
input of the body relations represents the incorporated 
resources, the type of financing, the payments by the 
members and the member’s ownership. The output of 
the body relations describes the collaboration effect in 
form of compensation (profit distribution) and delivery 
of services or goods to the CEN members. 

4.2.2. Functional aspect 
The market acts like a regulator within the transaction 

environment for CEN, which has transaction relations, 
used for the exchange of services and money 
consideration, with third parties. Third parties are 
business entities that cannot or do not want to join the 

CEN, but are interested in individual or collective 
activities of it. All market-oriented input and output 
relations of capital, goods and labor are covered under 
the term transaction relations. Whereas the transfer of 
resources by third parties, the type of financing through 
a third party, the eventual ownership of third parties 
inside the CEN and the possible payment of a CEN 
service by third parties is described as input, a delivery 
of services or goods from the CEN to the market is 
defined as output. 

In addition to the transaction environment a societal 
environment exists including public duties and 
responsibilities, public interest, governmental activities 
and various subsystems of society. Through these 
environment relations, a CEN and its responsible body 
interact with the societal environment. 

4.2.3. Structural aspect 
Based on its purpose, a CEN has to perform a 

collaborative task which presents itself in appropriate 
collaborative functions. During operation, the 
collaborative functions are implemented in processes 
associated with various subsystems, which are 
abstractions, determined by its connection to 
collaborative subtasks. Integrative running processes 
provide a linkage between these subsystems. The 
subsystems’ collaboration management system and 
collaboration operation system are aligned to the 
structure of socio-technical action systems [13-14]. 

The collaboration management system is responsible 
for the management of processes and functions. The 
management of CEN possesses some specifics because 
of the higher order of the CEN system in comparison to 
the enterprise. The firms have varying degrees of direct 
or indirect influence on the management, regardless of 
the type of their legally and organizational involvement 
in the CEN. In contrast to the management of 
enterprises, which has to cope with the levels of 
individual, group and divisional management within a 
“closed” organizational system, the management in CEN 
has to affect these levels in different member companies. 
These specifics have influence on the choice of possible 
coordination mechanisms in a CEN. 

The collaboration operation system is intended for 
operation processes and functions including all the 
operational business processes that are focused on the 
operational purpose of the collaboration. The 
collaboration operation system encompasses all areas of 
creation of goods and services in a CEN. 

In a CEN, the operational business processes can be 
implemented in a cross-enterprise as well as in an 
institutionalized way. In the institutionalized version, the 
business processes are running in a collaborative 
instance. However, in the cross-company variation, 
goods and services are created locally across the borders 
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of the various member firms. As there is no mandatory 
structure for all operational business processes, the 
description of parameters is focused on whether an 
operational function exists in a CEN. Furthermore, the 

legal status of each enterprise is described. Because 
many CEN only serve for coordination, operation 
functions can be rudimentary or even missing. 

 

Fig. 1. Model of collaborative enterprise network 

5. Morphology 

5.1. Methodical Overview 

The morphology as a method was further developed 
by the Swiss astrophysicist Zwicky [19], who proposed a 
general morphological analysis. He proposed 
morphological analysis as a creative analytical method 
that allows the total and impartial examination of more 
abstract structural interrelations among phenomena, 
concepts, and ideas, whatever their character might be 
[20-21]. 

5.2. Morphology of Collaborative Enterprise Networks 

The model is the structural basis for the generic 
description of CEN in the form of morphology. For all 
elements of the CEN, model parameters are provided in 
the morphology, which consists of 42 parameters 
divided into six groups. 
 Collaboration management system: Those features 

characterize the qualities of the management within 
collaborations (e.g. the legal status of the 
collaboratively appearing organization units). 

 Collaboration operation system: By means of those 
features, the qualities of the operative actions within 

collaborations are specified more precisely (e.g. the 
amount of the operatively appearing organization 
units). 

 Collaborative task: Those features describe the 
qualities of the collaborative task (e.g. statements on 
the complexity and frequency of the execution). 

 Enterprise: The purpose of those features is to 
describe specific qualities of the collaborating 
enterprises as supporters of collaborations (e.g. 
statements on the group structure, the management 
style, enterprise size). 

 Body relations: Those features describe the relation 
between the collaborating enterprises. Statements are 
made here on what the enterprises contribute to the 
collaboration and on how they benefit from the CEN 
(e.g. type of the participation voluntariness and 
commitment intensity between collaborating 
enterprises). The input- and output-relations imply the 
resource and finance transfer, including the basic 
payment for the service within the collaboration. 

 Transaction relations: This group consists of six 
features. The purpose of this group is to describe the 
interdependencies of the CEN with the market. (e.g. 
the resource and finance flows within the input-
output-relation). 
Parameters necessary for classifying CEN, so called 

“gestalt parameters”, are pooled in a separate group. 
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These gestalt parameters are described in detail in the 
next chapter. 

6. Typology 

6.1. Methodical overview 

The typology is the scientific description and 
classification of a subject area by groups of attributes 
[21-22]. From the entirety of characteristics, groups are 
formed by a systematic combination. A type is a group 
of attributes describing particular characteristics of a 
general subject area. Typologies can be used to specify 
different kinds of types. Empirical types have a 
representation in the real world and can be empirically 
verified. Ideal types are of rather hypothetical nature and 
cannot be verified directly in practice. Normative types 
usually represent the preferences of an expert or 
scientist. Additionally, types can be either uni- or multi-
dimensional. Depending on the coverage of the research 
subject, they can be partial or total types [22]. 

6.2. Typology of Collaborative Enterprise Networks 

Based on the morphology, a typology can be derived. 
Essential for a typology of CEN are the gestalt 
parameters. Gestalt is a configuration or pattern of 
elements unified as a whole so that its properties cannot 
be derived from a simple summation of its parts. These 
gestalt parameters are over-additive perspectives of 
consideration on the subject matter of CEN and were 
derived from general characteristics. Due to the 
definition of the value type as alternative value, different 
CEN types can be differentiated. The five gestalt 
parameters which are intended to be used for a CEN 
typology are: (1) purpose of collaboration, (2) function 
of collaboration, (3) degree of organization, (4) legal 
form and (5) market type. 

The purpose of collaboration expresses the union of 
the member’s goals to a collective goal of the CEN. The 
content of the individual goals is not examined. Rather, 
the purpose related to the collaborative task is analyzed. 
The alternative parameter values are “profit” and “non-
profit” arising from the consideration of the initial 
position of the now collaborative task among the 
members. The purpose of a collaborative enterprise 
network is described as “non-profit”, if the CEN itself is 
not profit-oriented. Otherwise it is expressed as “profit”. 

The function of collaboration as a means to the 
fulfillment of the collaborative purpose allows the 
distinction between “operation” and “coordination”. 
While each CEN is characterized by coordination 
processes, the main collaborative function can be 
described as “operation” when the CEN extensively 
focuses on operational activities. 

The degree of organization is used for classifying 
different types of organization in the range from 
“improvised” to “organized”. This classification depends 
on the properties of the collaborative task and the 
management structure. 

The legal form is essential for the description of a 
collaborative enterprise network and a determining 
factor for its operation. It determines the legal and 
economic options within the CEN and in relation to third 
parties and strongly depends on the national legal 
framework. 

The market type allows a distinction of CEN in terms 
of the relationship to the market of their members. The 
market types described in literature (horizontal and 
vertical) were supplemented. 

As shown in the previous explanations, the majority 
of the gestalt parameters are referred to a type of 
collaborative task. CEN can also fulfill several different 
functions. For this reason, the primary purpose and the 
primary collaborative tasks have to be identified. 

6.3. Graphical representation 

For the graphical representation of the CEN types, 
type circles and type radar diagrams are used. 

Regarding the type circles (figure 2), the 
characteristics of one gestalt parameter (value n) in the 
sectors of the inner circle and the corresponding 
collaboration system (CEN type n) in the outer circle are 
entered. The context of meaning of a type circle is 
graphically described by means of the relation, depicted 
in the center of the circle, of the gestalt parameter.  
 

 

Fig. 2. Type circle 

CEN types can have an opposing relation to each 
other, if the gestalt parameter is developed in a 
respectively opposing manner. This opposing relation 
can be symbolized by an opposing entering in the type 
circle. 
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The combination of several type circles can be 

illustrated by a type radar diagram (figure 3). 
 

 

Fig. 3. Type radar diagram 

The type radar diagram is a graphical representation 
of all gestalt parameter values of one CEN type. The 
diagram shows the different characteristics of a certain 
CEN type. For each gestalt parameter, there is one axis. 
The axes are arranged in a circle and spread evenly over 
360 degrees. The individual parameter values are 
connected with lines. There is also the possibility of 
presenting several CEN types in one type radar diagram. 
Thus, a comparison of the parameter values can be made 
depending on the CEN type. 

7. Conclusion 

In summary, it can be said that a morphological-
typological description of CEN based on a generic 
model is possible. This description is based on the 
assumption that CEN can be seen as an objectives-led 
socio-technical (action) system. 

The model describes the basic elements and 
relationships of the system CEN in a graphic and verbal 
form. The CEN model also serves as a structural 
reference framework for the developed morphology. 
Based on this normative description, it is possible to 
describe CEN types with similar characteristics and thus 
clearly distinguish them from each other. 
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