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Abstract. In many service sectors and industrial domains, enterprises base their 
competitive advantages not only on sophisticated business models, but also on 
systematically developing their organizational knowledge. Enterprise 
knowledge modeling contributes to this purpose by offering tools and 
approaches for capturing knowledge about processes and products in 
computerized models in order to support organizational knowledge 
management. The paper focuses on reuse of organizational knowledge by using 
patterns and proposes the concept of organizational knowledge patterns (OKP) 
combining technical and cognitive qualities to support knowledge reuse. The 
contributions of the paper are (1) the discussion of requirements and the 
definition of the term organizational knowledge pattern, (2) the characteristics 
of such patterns and how to evaluate them, and (3) an example from enterprise 
knowledge modeling illustrating the key features of OKP.  

Keywords: knowledge pattern, task pattern, organizational knowledge pattern. 

1   Introduction 

In many service sectors and industrial domains, enterprises base their competitive 
advantages not only on sophisticated business models, but also on systematically 
developing their organizational knowledge. Enterprise knowledge modeling 
contributes to this purpose by offering tools and approaches for capturing knowledge 
about processes and products in computerized models in order to support 
organizational knowledge management. 

The paper focuses on organizational knowledge prepared for reuse in different 
organizational contexts by using patterns. The use of patterns in computer science has 
some tradition (see Section 2.2); in knowledge engineering patterns commonly 
provide reusable components for well-defined problems in specific contexts. 
However, such patterns focus more on technical characteristics than on cognitive 
qualities required for supporting organizational aspects of knowledge management. 
We argue that organizational knowledge patterns have to combine technical and 
cognitive qualities in order to support organizational knowledge reuse. The intention 
of this paper is to proceed into the organizational application of knowledge patterns.  
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As initial contributions towards organizational knowledge patterns, the paper offers 
(1) the discussion of requirements and the definition of the term organizational 
knowledge pattern, (2) the characteristics of such patterns and how to evaluate them, 
and (3) an example from enterprise knowledge modeling illustrating the key features 
of organizational knowledge patterns. The research approach used is exploratory. 
Grounded in relevant related work, we propose a new concept and discuss its validity. 

After a brief overview to related work from knowledge management and 
knowledge patterns (Section 2), the term organizational knowledge pattern is defined 
and discussed (Section 3). In section 4, the paper presents one pattern type, 
information demand patterns, and uses the characteristics of organizational 
knowledge patterns to examine this pattern type.  A short summary concludes the 
work in section 5. 

2   Related Work 

Related work relevant for this paper originates from two areas briefly introduced in 
this section: organizational knowledge (2.1) and knowledge patterns (2.2).  

2.1   Organizational Knowledge  

In organization theory and management science different views on knowledge from 
an organizational perspective have been published and discussed. Spender (Spender, 
1996) discusses the term organizational knowledge from a perspective of 
organizational science and management science. The article comes to the conclusion 
of two parallel views on organizational knowledge. The first view separates the notion 
of knowledge from learning and memory which essentially leads to a perception of 
knowledge as an asset of the organization with its implicit conservation or constancy 
in quantity. The second view perceives knowledge as public good whose quantity and 
value is not diminished by sharing it and as a subject to extension and reshaping 
rather than conservation. Spender states that “Assets, as resources, are compounded 
with knowledge about their use, knowledge of a different type.” 

An important dimension often discussed in knowledge management is the 
distinction between two types of knowledge, which is based on the work of Polanyi 
(Polanyi, 1958): explicit knowledge and tacit knowledge. Explicit knowledge refers to 
knowledge that is codified, i.e. transmittable in a formal representation or language. 
Tacit knowledge is hard to formalize due to its personal quality of “simply knowing 
how to do something” in a specific context. Organizational knowledge includes both, 
tacit and explicit knowledge. In this context, the paper follows the opinion of Nonaka 
that an organization cannot create knowledge without individuals, i.e. at a 
fundamental level knowledge is created by individuals (Nonaka, 1994). The 
organization supports individuals and provides a context for knowledge creation. 
Organizational knowledge creation includes processes that organizationally amplify 
the knowledge created by the individuals and crystallizes it as part of the knowledge 
network of the organization. 
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2.2   Knowledge Patterns 

The term knowledge pattern has been explicitly defined by Clark, Thomson and 
Porter in the context of knowledge representation (Clark et al. 2000). They define “a 
pattern as a first-order theory whose axioms are not part of the target knowledge-base, 
but can be incorporated via a renaming of the non-logical symbols” (Clark et al. 2000, 
p.6). The intention is to help construct formal ontologies by explicitly representing 
recurring patterns of knowledge, so called theory schemata, and by mapping these 
patterns on domain-specific concepts.  

Staab, Erdmann and Maedche (Staab et al. 2001) investigated the use of so called 
“semantic patterns” for enabling reuse across languages when engineering machine-
processable knowledge. Semantic patterns consist in this approach of one description 
of the core elements independent from the actual implementation and for each target 
language a description that allows for translating the core elements into the target 
language. The structure of the informal description consists of eight elements, which 
resemble the elements of design patterns (e.g. name, intent, motivation, structure, 
etc.); the translation into a language includes translation mapping, samples, 
applicability and comments. Compared to knowledge patterns, semantic patterns try 
to separate engineering knowledge from language-specific implementations instead of 
theories from domains they are applied in. 

Knowledge formalization patterns have been proposed by Puppe as rather simple 
templates proven in practice for the (mass) formalization of knowledge (Puppe 2000). 
Puppe puts a lot of emphasis on proven problem solving methods, which uncover 
implicit knowledge of experts. Knowledge formalization patterns consist of well-
defined problem solving methods, a graphical notation, and simple-to-understand 
mental model. It should be noted that there are many more developments in the field 
of reusable organizational knowledge which are not explicitly called knowledge 
patterns or semantic patterns, like work flow patterns (van der Aalst et al. 2003) or 
patterns for groupware (Schümmer & Lukosch 2007). 

3   Organizational Knowledge Patterns 

This section introduces and defines the term “organizational knowledge pattern” 
(section 3.2) in the context of organizational requirements (3.1).  

3.1   Organizational Requirements 

If we consider information or knowledge-intensive industry or service sectors as an 
application context for such reusable organizational knowledge, the time to 
deployment and the required efforts become an issue. With time to deployment we 
denote the time from selecting a knowledge pattern to an operative use of this 
knowledge. Operational use usually does not only require a transfer of the knowledge 
captured in the knowledge pattern to the individuals in the organization supposed to 
use this very knowledge, but also the implementation of supporting IT systems, like  
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work flow or information management support, by configuring existing platforms, 
executing the model as such or implementing new software systems. In the light of 
the ever increasing pressure for more efficiency and shorter time-to-market, the ideal 
organizational knowledge pattern would be easy-to-understand and easy-to-deploy. 
But what features should organizational knowledge patterns have in order to meet 
these requirements of being easy-to-understand and easy-to-deploy? How close are 
existing pattern types to this vision of “ideal” ones and how could they be enhanced? 

Knowledge patterns discussed in the semantic web community usually are quite 
small and represent knowledge engineering solutions for well-defined modeling 
problems. When using such patterns for solutions development purposes in an 
organizational context, they are usually part of a larger effort in knowledge 
engineering. So far, there are only very few examples of applying them in larger 
applications. User organizations would probably have difficulties to recognize their 
value and not invest in developing knowledge patterns. We propose to take an 
organizational perspective on knowledge patterns, which adds new features and 
enhances the concept. We also argue that the knowledge patterns should be much 
bigger, which probably is possible without losing their intrinsic characteristics. 

As motivated above, organizational knowledge patterns should combine technical 
features and cognitive quality and in an ideal case be easy-to-understand and easy-to-
deploy. With easy-to-understand we address the challenge of providing knowledge to 
individuals in a way which for their context of use has the appropriate presentation 
and quality and thus eases the internalization of knowledge. With easy-to-deploy we 
target a representation of the knowledge which is adaptable to a specific 
organizational context and formalized or specified in a way that eases the provision of 
IT solutions supporting the knowledge use. 

3.2   Organizational Knowledge Patterns 

As a contribution towards organizational knowledge patterns, we propose to extend 
by Clark’s knowledge patterns by supporting more explicitly the focus on providing 
characteristics for organizational knowledge. In this context, we define the term 
organizational knowledge pattern as follows: An organizational knowledge pattern is 
a formalization of knowledge for a recurring organizational task abstracting from 
organization-specific aspects, which is of value for an organizational actor and an 
asset for an organization. 

In the context of this definition, the following characteristics of organizational 
knowledge patterns (OKP) have to be emphasized: 
• OKP need to represent organizational knowledge, not individual knowledge, i.e. 

support the organizational knowledge creation process, the organizational context 
for use of knowledge by individuals as opposed to supporting knowledge creation 
of an individual. 

• OKP address recurring organizational tasks and at the same time abstracting from a 
specific organization, i.e. like most other kinds of patterns in computer science is 
the description of the core elements independent from the actual solution for an 
organization.  
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• OKP are expressed in a formalized way, which requires a formal language or at 
least a structured representation. Thus, OKP are explicit knowledge. 

• OKP are an asset of the organization, i.e. not only a resource as such but capture 
knowledge about the resource’s use. This means they not only capture how to use 
the pattern (as in many computer science patterns) but how to use the resource.  

• An OKP is of value for an organizational actor in its original form and / or its 
adaptation for a specific organization. 

• The cognitive and technical quality of an OKP is adequate for the stakeholders, i.e. 
the OKP are developed for a defined context of usage with identified stakeholders. 
We propose to use the term organizational knowledge pattern in order to 

emphasize that explicit organizational knowledge is represented and on the other side 
the technical quality of knowledge patterns is reached. Furthermore, the intention is to 
expose from an organizational perspective the weakness of today’s knowledge pattern 
types and the discussion in the knowledge representation community. At the same 
time the value and the suitability of today’s knowledge pattern developments as a 
basis for considerations from an organizational perspective. 

 
Characteristic of OKP How to evaluate this characteristic of OKP? 
For an organizational task  Is the knowledge captured by the pattern type primarily 

organizational knowledge or individual knowledge? 
Is recurring Does the pattern describe organizational knowledge 

recurring in several organization units of the same 
enterprise or in different enterprises?  

Abstracting from organization 
specific aspects 

Does the pattern contain knowledge abstracting from a 
specific organization? 

Formalization of knowledge Is the pattern type presented in a defined modeling 
language or formalism? 

Asset for organization Can the pattern be considered as resource for the 
organization and does it at the same time specify the 
organizational context for its use? 

Of value for an organizational actor For what actor in an organization is the pattern of value?  
Stakeholder adequate technical and 
cognitive quality 

What stakeholders are supposed to use the pattern? Does 
the pattern present an adequate technical content and 
cognitive representation? 

Table 1: Characteristics of OKP and evaluation options 

Table 1 summarizes the characteristics of OKP and presents questions to ask when 
evaluating whether a given pattern type fulfills these OKP characteristics. 

4   Application Example: Information Demand Patterns 

This section aims at illustrating the specifics of organizational knowledge patterns by 
introducing and discussing a selected knowledge pattern type from the field of 
enterprise knowledge modeling. This pattern type, which is called information 
demand pattern, is presented in section 4.1. Section 4.2 uses the characteristics of  
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OKP introduced in section 3.2 and evaluates, whether information demand patterns 
meet these characteristics. 

4.1   Information Demand Patterns 

The concept of information demand pattern originates from work in the research and 
development project Information Logistics for SME (infoFLOW). infoFLOW 
included seven partners from automotive supplier industries, IT industry and 
academia. The objectives were to develop a method for information demand analysis 
(Lundqvist et al., 2011) and to identify recurring elements in information demand, i.e. 
patterns of information demand.  

The general idea of information demand patterns (IDP) is similar to most pattern 
developments in computer science: to capture knowledge about proven solutions in 
order to facilitate reuse of this knowledge. The term information demand pattern is 
defined as follows: 

An information demand pattern addresses a recurring information flow problem 
that arises for specific roles and work situations in an enterprise, and presents a 
conceptual solution to it. (Sandkuhl, 2010) 

An information demand pattern consists of a number of essential parts used for 
describing the pattern: pattern name, organisational context, problems addressed, 
conceptual solution (consisting of information demand, quality criteria and timeline), 
and effects. These parts will be described in the following. 

The pattern name usually is the name of the role the pattern addresses. 
The organisational context explains where the pattern is useful. This context 

description identifies the application domain or the specific departments or functions 
in an organisation forming the context for pattern definition. 

The problems of a role that the pattern addresses are identified. The tasks and 
responsibilities a certain role has are described in order to identify and discuss the 
challenges and problems, which this role usually faces in the defined organisational 
context. 

The conceptual solution describes how to solve the addressed problem. This 
includes the information demand of the role, which is related to the tasks and 
responsibilities, a timeline indicating the points in time when the information should 
be available, and quality criteria for the different elements of the information 
demand. These criteria include the general importance of the information, the 
importance of receiving the information completely and with high accuracy, and the 
importance of timely or real-time information supply.  

The effects that play in using the proposed solution are described. If the different 
elements of the information demand should arrive too late or are not available at all 
this might affect the possibility of the role to complete its task and responsibilities. 
Information demand patterns include a description of several kinds of effects: 
• potential economic consequences;  
• time/efficiency effects (i.e. whether the role will need more time for 

completing the task or will be less efficient);  
• effects on increasing or reducing the quality of the work results;  
• effects on the motivation of the role responsible;  
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• learning and experience effects;  
• effects from a customer perspective. 
The above parts of a pattern are described in much detail in the textual description 

of the pattern. Additionally, a pattern can also be represented as a visual model, e.g. a 
kind of enterprise model. This model representation is supposed to support 
communication with potential users of the pattern and solution development based on 
the pattern. An example for an actual pattern for the role of “Material Specification 
Responsible” in a manufacturing enterprise can be found in (Sandkuhl, 2011a). 

4.2   Discussion 

After defining the term of organizational knowledge patterns in section 3.2, the 
purpose of this section is an application of the characteristics and their initial 
validation by investigating to what extent the patterns type presented in section 4.1 is 
an organizational knowledge pattern. Furthermore, we will briefly discuss whether or 
not the concept of organizational knowledge patterns helps to achieve reusable 
knowledge easy-to-understand and easy-to deploy. Table 2 shows the characteristics 
of OKP introduced in section 3.2 and that task patterns meet these characteristics. 

 
How to evaluate this characteristic? Evaluation result for 

Information Demand Patterns 
Is the knowledge captured by the 
pattern type primarily organizational 
knowledge or individual knowledge? 

Information Demand patterns are capturing the 
information demand of specific organizational 
roles, as shown in the example in 4.1 

Does the pattern describe 
organizational knowledge recurring in 
several organization units of the same 
enterprise or in different enterprises?  

Information demand patterns were developed 
with the intention to be reused in various 
enterprises. However, actual reuse has been 
reported only in a few cases 

Does the pattern contain knowledge 
abstracting from a specific 
organization? 

Information demand patterns need to be 
configured and adjusted for the target 
organization, i.e. the pattern as such provides 
abstraction from a specific organization 

Is the pattern type presented in a 
defined modeling language/formalism? 

The visual model of information demand patterns 
is represented by using a modeling language, like 
EEML.   

Can the pattern be considered as 
resource for the organization and does 
it at the same time specify the 
organizational context for its use? 

The evaluation of information demand pattern use 
confirmed advantages for the organizations using 
them (Sandkuhl, 2011b). An investigation 
whether information demand patterns are 
considered an asset was not performed yet. 

For what actor in an organization is the 
pattern of value?  

The evaluation of information demand patterns 
shows acceptance by the actors involved, i.e. it is 
assumed that they are of value for them 

What stakeholders are supposed to use 
the pattern? Does the pattern present an 
adequate technical content and 
cognitive representation? 

The evaluation of information demand patterns 
showed adequate quality for both, IT-experts and 
organizational stakeholders. 
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Table 2: Evaluating information demand patterns based on the characteristics of OKP. 

The table also illustrates some of the future research needs. To validate the 
characteristics of being of value for an organizational actor and an asset for the 
organization requires additional efforts and probably a new perspective in validation.  

The main difference between knowledge patterns (section 2.2) and organizational 
knowledge patterns is the organizational focus, which is emphasizing the importance 
of also representing the context of knowledge use in order to be able to reduce time-
to-solution. To some extent, the philosophy of model-driven development is reflected 
in this approach, since ontology knowledge patterns ideally can be used as “platform 
independent models” in OMG-MDA terminology. A “packaging” of knowledge as 
combination of organizational best practices and model-driven information system 
development is from our perspective a promising way to achieve ease-of-deployment. 

5 Summary and Future Work 

The work presented in this paper addresses the subject of organizational knowledge 
patterns as contribution to systematic development and reuse of organizational 
knowledge. One of the purposes of the definition of organizational knowledge 
patterns was to make explicit what the commonalities and what the differences to 
related terms in knowledge engineering are. Organizational knowledge patterns and 
established knowledge patterns show a number of commonalities, like separation of 
structure and solution, capturing of recurring knowledge, or use of formalization. 
Future work on organizational knowledge patterns will benefit from having these 
commonalities in mind and of trying to apply and transfer experiences from 
knowledge pattern use to organizational knowledge patterns. 

The ambition of organizational knowledge patterns to be easy-to-understand has to 
be discussed in the context of the intended use of these patterns. Aiming at 
organizational knowledge management, different groups of stakeholders are involved, 
including business professionals applying the context part and IT specialists using the 
technical part of the patterns. Involvement of non-IT-professionals in model 
development and use and effects of notation on model understanding have been 
subject to numerous research activities. There is an opinion that visual models with 
stakeholder adapted terms and language extensions increase pragmatic quality. This 
view supports our proposal to apply visual modeling languages. More work is needed.  

Further work has to be spent on refining the requirements of patterns being easy-
to-understand and easy-to-deploy. The concept of being easy-to-understand could be 
refined by using work from model quality or the physics of visual languages. For the 
concept of being easy-to-deploy, classifications for the formalization of models and 
specifications, like the differentiation between executable and enactable, would be 
relevant when detailing this concept. 
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