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Abstract: The paper presents the concept of a planning support system suited to the needs of small and 
medium sized enterprises in production networks. The software concept is based on the idea of component-
based planning comprising suitable building blocks for the planning process itself as well as abstract object 
components representing the planned production process. Planning of logistic structures and production 
plants provide the major focus for the software solution. In addition to theoretical considerations we present 
the results of a literature survey on various approaches intending to classify planning problems. The results of 
the literature survey inform further design of the software prototype.  

Keywords: Building blocks, component-based planning, Competence Cell-based Networks 

1. Introduction 

On the one hand, the European economy is dominated by 
micro as well as small and medium sized enterprises 
(SME) and there is furthermore a large number of 
manufacturing companies especially in Germany 
(Audretsch et al., 2009; Hill and Hill, 2009; Storey, 1994). 
On the other hand, most products or product-service 
combinations require specialized resources that are 
dispersed among these small enterprises. This observation 
provided the starting point for research on competence 
cell-based networks (Wirth et al. 1999, Müller, 2006). The 
model of competence cells represents in a nutshell an 
autonomous entity with specific tangible and intangible 
resources that are needed in combination with the 
resources of other cells in the competence network to 
fulfil complex tasks, which could not be achieved by a 
singular cell (e.g. building special purpose machines). A 
concrete project like building a complex machine would 
yield a so called production network.  

There is no central entity coordinating the activities in 
each cell since competence cell-based networks are by 
definition non-hierarchical. Consequently, it becomes 
necessary for each cell to assimilate (temporary) 
knowledge concerning the planning of the production 
network. Building upon this necessity, Müller et al. (2005) 
suggested the Planning Concept for Networks (PlaNet), 
which is based on the concept of Systems Engineering 
suggested by Haberfellner et al. (2002). Figure 1 
summarizes this concept with a central problem solving 
process and a superior philosophy dedicated to thinking in 
systems and referring to a general procedure model. 
Earlier publications (e.g. Horbach and Mueller, 2008) 
focussed on the techniques for system design and 
especially on a general data model supporting 
collaborative and integrated planning in networks. The 

focus of the contribution at hand is the link between 
specific techniques for system design and their application 
in temporary settings, respectively projects. Dashed fields 
refer to further aspects of PlaNet which are elaborated e.g. 
in (Horbach, 2008). 
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Figure 1. Localization of the planning handbook in the 
PlaNet framework (based on Müller et al., 2006) 

One central aspect of PlaNet is the view concept and the 
derived concept of component-based planning. Both will 
be scrutinized in the subsequent section 2. This 
conceptual input provides the starting point for the 
planning manual, which is described in detail in chapter 3. 
Section 4 concludes the preliminary insights and gives an 
outlook on future research activities. 

2. Component-based Planning 

2.1 Concept 

The roots of component-based planning can be traced 
back to the 1970s, when Wirth and Zeidler (1974) 
developed the vision of functional elements (components) 
in a modular system that can be combined and reused 



according to the particular needs of a planning process. 
Figure 2 displays this line of thought and highlights two 
distinct components for the planning process: so called 
planning components and the elements of the production 
process (respectively the production system) that are 
addressed in the planning process – the object 
components. All components are supposed to have 
standardized parameters for coupling and deployment. 
Components are interchangeably called building blocks. 

 

Figure 2. Planning and object components (based on 
Horbach et al., 2004 and 2011) 

The concept of components was enhanced by (Näser, 
2005 and King-Kordi, 2010) with the perspective of 
socio-technical systems and yielded the following views, 
which are intended to control the complexity in 
modelling. 

− target view 

− functional view 

− competence and resource view 

− structural view 

− yield view 

The target view pertains to specific and measurable goals 
of a component respectively of the deployment of a 
component. Tasks or operations are represented in the 
functional view. A function utilizes tangible and intagible 
resources (people, knowledge, machinery etc.) 
summarized with the resource view. The structural view 
refers to different units like a competence cell, 
competence network, or production network. Finally, the 
yield view summarizes the (potential) output of a system 
in terms of products or services. 

Planning components can be further detailed based on the 
view concept, although the view concept was not 
exclusively developed for components. Figure 3 provides 
the derived model of a generic building block. 

The general model of the component distinguishes further 
kinds of resources like methods and particular knowledge, 
which is necessary to fulfill the (planning) function. 

 

Figure 3. General model of a component displayed as a 
function diagram (based on King-Kordi, 2010) 

2.2 Applications of component based planning 

Several authors utilized the concept of component based 
planning in different domains: King-Kordi (2010) 
researched the applicability of component-based planning 
in the process industry. She developed general planning 
and object components and validated her concept in the 
domain of bioethanol production. Näser (2007) developed 
standardized information components for ramp-up 
processes in the automotive industry. Horbach et al. 
(2012) presented object components for the photovoltaic 
industry. Mueller et al. (2008) utilized the concept for 
object components in a modular assembly line. The 
benefits of modular factory structures and the ability to 
easily scale production systems based on standardized 
object components was demonstrated by Hildebrand et al. 
(2005) with their Plug&Produce concept.  

It can be concluded from these examples that the outlined 
concept of component-based planning proves its 
beneficial applicability to a wide range of domains. 
However, all reports are in favor of object components 
and there is – except from King-Kordi (2010) – no 
detailed instance of planning components. We will focus 
therefore in the next section on the conceptual foundation 
of a planning manual that is intended to absorb this 
concern by providing an aid for defining and managing 
planning components. 

3. Concept of an Interactive Planning Handbook 

3.1 General Requirements 

The envisaged planning handbook has first and foremost 
the goal to support SMEs when planning logistic 
structures and production systems1 in networks. Hence, 
the prospective users have limited knowledge in the 
planning domain and lack time to be trained extensively in 
operating a complex software system. It is therefore 
hypothesized that a prototype of the handbook, which is 
based on simple concepts like the outlined component-
based planning, helps SMEs to complete their planning 
tasks.  

However, the actual support function for SME (and 
therefore value of the handbook for SME) needs to be 
evaluated in a consistent manner. The evaluation 

                                                           
1 see e.g. (Jentsch et al. 2011) for a discussion of the term 
production system 



procedure will consequently inform the design process, 
since research on participatory design and user acceptance 
shows clearly the potential of such an approach for 
subsequent system usage and ultimately the users’ 
utilization of the system’s support functions (Riedel et al. 
2011). 

3.2 Overview on the Handbook 

The handbook is planned to consist of five modules. An 
overview is displayed with Figure 4.  
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Figure 4. Modular Structure of the Manual 

Module 1 allows for the classification of the planning 
problem that the user has to solve. The research challenge 
is here to structure the wide area of possible planning 
problems into a comprehensive though user intuitive way 
enabling a suitable and precise definition of the actual 
problem.  

Module 2 contains suitable methods to define new 
components, modify building blocks, browse existing 
components in a catalogue, and relate problem 
classifications (module 1) to suitable components. 

Module 3 collects feasible and successfully utilized 
combinations of several components, which were applied 
in past planning processes. Module 3 is consequently a 
library of feasible problem solutions and contributes in 
this way to knowledge management based on preserved 
experiences.  

Module 4 is then the necessary module enabling the 
definition of complex planning processes by combining 
components. This should be supported by 
recommendations from the process library, where similar 
processes can be retrieved from and may be modified 
according to the particular needs of the new planning 
problem. 

Module 5 has strong links to project and workflow 
management since it traces the actual realization of the 
planning process and indicates the fulfilment status of 
each component. 

The brief introduction to the software modules highlights 
the importance and difficulty of defining the problem to 
be actually solved. We therefore present in the next 
section the results of a literature analysis concerning 
available approaches for classifying planning problems.

3.3 Classification of Planning Problems 

Available literature on logistics and production system 
planning yields numerous concepts especially in Germany. 
Accordingly, we limited our analysis to eight authors (resp. 
guidelines) that are frequently cited or relate directly to 
each other. The following were considered. 

− Association of German engineers, standard 5200 
(VDI, 5200) 

− Grundig (2006) 

− Förster et al. (2003) 

− Schenk and Wirth (2004) 

− Kuhn et al. (2010) 

− Ackermann (2007) 

− Warnecke (1999) 

− Horbach (2008) 

− Pawellek (2008) 

Appendix A gives a detailed analysis for all sources.  

It can be concluded from the analysis that the investigated 
research community lacks a distinctive and comprehensive 
approach towards the definition of the problems they 
intend to solve. There is no unifying theory or model 
available providing the reference point for all authors. 

Nonetheless, there is some consensus observable for so 
called fundamental planning problems. Most authors 
agree e.g. that renewal of a facility structure is a suitable 
planning problem. This is apparently rather generic and 
raises doubts whether existing literature is supportive for 
the outlined requirements of a SME-focused software 
module supporting operational problem classifications. 

4. Summary, Conclusions and Outlook 

The article had the goal to outline the theoretical 
foundation of an interactive planning manual for SMEs in 
Competence Cell-based Networks. A major input was 
given through the concept of component-based planning. 
The analysis of documented applications of this planning 
approach yielded a lack of suitable building blocks for the 
planning process itself. A software concept was therefore 
introduced based on five modules. The prototype of the 
software is intended to fill – at least partially – the 
identified gap during the next years.  

The first software module addresses the identification of 
the planning problem. We presented the results of a 
literature analysis and concluded a significant lack of 
consistent problem definitions. Hence, it seems that there 
is no classification in the literature enabling the direct 
implementation of module 1. Thus, it will be necessary to 
develop an own classification scheme and test this with 
empirical data. 

Further research will scrutinize suitable software 
platforms supporting the outlined concept, design details 
enabling high user acceptance of the solution, the 
implementation of all five modules, and finally rigours 



testing of the supporting effects that the software offers 
for SMEs. 
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