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To cope with these challenges there is a need for developing a company’s knowledge. Developing 
means preserving the existing knowledge as well as creating new required knowledge. If knowledge is 
becoming obsolete, developing also means losing of knowledge. This paper contributes in an approach 
for selecting appropriate measures and methods for the knowledge development. Within the core of 
our interest is the knowledge stored internally in human memory, what embraces according to Wallace 
et al. [2005] explanations, understanding and intuition about processes and products. 

2. Research methodology 
The goal of this research was to develop a methodology for selecting goal-oriented measures and 
methods for systematic knowledge development. The basis is a methodology for analyzing the demand 
for developing knowledge described by Wickel et al. [2013] and Schmidt et al. [2013]. 
Within a literature study, we have collected an exhaustive collection of 3 strategies, 40 measures and 
69 methods for knowledge development. Based on the experiences of three industrial cases studies, we 
have derived eight approaches for selecting appropriate measures. These assumptions have been 
verified by expert interviews with a senior knowledge manager from an electrical goods company as 
well as with a junior knowledge management consultant. 

3. Systematic development of knowledge 
For defining goal-oriented measures and tools for developing knowledge, the demand for that has to 
be analysed thoroughly. Therefore a MDM-based methodology was introduced by Wickel et al. [2013] 
and Schmidt et al. [2013]. This section integrates that methodology into an approach for the systematic 
development of knowledge. The output is a set of chosen measures and methods for developing the 
knowledge (see section 5). 
The as-is and to-be knowledge is documented in a knowledge map. Knowledge maps represent 
knowledge graphically [Eppler 2001]. There are several types of knowledge maps: knowledge source 
maps (Which employees provide a knowledge element?), knowledge application maps (What 
knowledge is required to perform a task?), knowledge structure maps (global architecture of 
knowledge ) knowledge development maps (What knowledge is required in the future) [Eppler 2001]. 
For that specific approach multiple domain matrices (MDM) are used for a knowledge map. The meta-
model of the MDM is depicted in figure 2. It consists of three domains: tasks, knowledge and 
employee. According to Eppler’s classification of knowledge map that MDM-based knowledge map 
consists of several distinct types. The domain mapping matrix (DMM) employee-knowledge is a 
knowledge source map, the DMM task-knowledge a knowledge application map and the overall MDM 
a knowledge structure map. The measures and methods are derived from a knowledge development 
map, achieved by analysing the differences between as-is and to-be knowledge. 

 
Figure 2. Meta-model of knowledge map [Wickel et al. 2013] 

The approach for the systematic development of knowledge consists of four phases: 
1. Definition of goal and boundaries (section 3.1) 
2. Acquisition of as-is knowledge map (section 3.2) 
3. Acquisition of to-be knowledge map (section 3.3) 
4. Definition of measures for developing the knowledge (section 5) 

--- ------Knowledge

Task requires
knowledge ------Task

Employee has 
knowledge ---Role executes 

tasksEmployee

Knowledge EmployeeTask
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impacted by external training courses or off-the-job trainings. New employees from 
university, other companies or branches can be hired to expand this knowledge. 

 Procedural knowledge. Knowledge about technical and organizational processes such as 
development processes, manufacturing processes or certification processes. This knowledge 
can hardly be impacted by external sources as it is mostly company-specific but by building 
up the knowledge internally (creativity) or by communication or representation measures in 
order to spread the existing knowledge within the company. 

 Product knowledge. This knowledge is related to the product such as applications, functions, 
design principles and design rationales. It embraces all experience and information about the 
company specific product and service portfolio. This knowledge can be enlarged by company-
internal research and creativity and by benchmarking with competitors. 

 Network knowledge. Knowledge regarding contacts of other departments within the 
company as well as suppliers etc. In order to build up this knowledge communication 
measures can be applied as well as representing existing networks by means of knowledge 
maps and contact databases. 

4th approach – common task profile 
«Employees with a shared task profile can exchange knowledge by communication strategies». 
If a knowledge element needs to be developed and one of two or more employees conducting multiple 
tasks together is an expert in this field, he or she can share his knowledge with the others by applying 
measures supporting the communication. 
Example: The comparison of as-is and to-be knowledge maps shows the need for enlarging the 
knowledge of Chinese language within the company. One of two collaborating designers is originally 
from China. They could be seated in the same room and speak Chinese in order to transfer the 
knowledge to the second designer. 

5th approach – singular knowledge 
«Knowledge elements owned by only one or two employees should be documented». 
If only few employees have certain knowledge and these employees fall out due to illness or 
fluctuation, the danger exists that there is an abrupt lack of the knowledge leading to a crisis. In order 
to prevent this danger, this knowledge should at least be represented by means of web- or paper-based 
documentation. 
Example: If only one employee has the knowledge of suppliers and their contact information, he 
should document the connections in a knowledge map and the contacts in an address file. 

6th approach – singular tasks 
«Knowledge that is necessary in tasks performed by few employees should be documented». 
If only few employee have a task which they need a specific knowledge for, then this knowledge 
should be represented. If the responsible employee falls out temporarily, then a substitute colleague 
should at least have the opportunity to inform about the necessary knowledge. 
Example: If only one employee has the task of controlling costs of a project and therefore needs the 
knowledge about calculation, he should represent it by writing manuals for the case that he falls out 
and another colleague must stand in. 

7th approach – knowledge for new tasks 
«Knowledge necessary for new tasks on the to-be knowledge map must be developed». 
If new tasks need to be performed in the scenario, knowledge that is necessary for these tasks must be 
built up. In this case it is important to check if new knowledge elements need to be added to the 
knowledge map and if the available employees could already have this knowledge. 
Example: If employees of a service department get the new task of running internal trainings, they 
need to develop their skills in presentation. If this presentation knowledge element was not recorded in 
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the knowledge map, the employees must be interviewed again as maybe some of them might already 
be presentation experts. 

8th approach – omitting tasks and knowledge 
«Knowledge and tasks that get eliminated in the scenario can be disregarded». 
Knowledge that is judged as not relevant in the to-be knowledge map and knowledge that is 
exclusively necessary for an obsolete task does not have to be developed at all. This is important for 
the following calculation of criticalities. 
Example: A car manufacturer who decides to exclusively develop electric cars will not need the 
knowledge for combustion engines in the future, so this element does not need to be developed, even 
if it is affected by another approach. 

5.2 Concentrating on the most promising measures 
After the application of these approaches, there are still many possible opportunities for developing 
knowledge. In order to concentrate on the most promising ones, every knowledge element gets an 
individual criticality derived from the approaches. This criticality can be set for the knowledge 
element in general (e. g. 1st approach) or only regarding a specific strategy, measure or method (e. g. 
3rd approach). Criticality is defined as (1) the need for development of a knowledge element (how 
important is it to enlarge the knowledge?), (2) the ease of impacting the knowledge element by 
measures (how easy can a knowledge be developed?) and (3) the unambiguity of correlating 
knowledge elements with measures and methods (how clear is the link between knowledge and 
measure?). After determining the criticalities, an operator can concentrate on the measures with the 
highest criticalities. Table 2 shows the impact of approaches on the criticality. 

Table 2. Impact of approaches on the criticality of measures 
# Approach Criticality 

1 Knowledge with 
increasing importance 

Relative distribution: the knowledge element with highest delta between to-be 
and as-is state gets +10, other elements a lower value (+0 for no difference). 

2 Tasks with increasing 
importance 

Relative distribution: knowledge elements necessary for tasks with highest delta 
get +10, other elements a lower value (+0 for no difference). 

3 Kind of knowledge 
This approach impacts the criticality of the knowledge regarding a specific 
strategy, measure or method based on the kind of knowledge (between -10 for 
not fitting at all and +10 for well-fitting measure). 

4 Common task profile 
Relative distribution for the correlation of knowledge and communication 
strategy based on the overlapping degree of task profile of two employees, if 
only one of them has this knowledge (max. +10) 

5 Singular knowledge 
Every knowledge element that only one employee possesses get +10 criticality 
regarding documentation strategies. If two employees possess a knowledge 
element, it obtains +5 on the criticality regarding documentation. 

6 Singular tasks 
Every knowledge element necessary for tasks that only one employee has gets 
+10 criticality regarding documentation. If two employees have a task, the 
corresponding knowledge obtains +5 on the criticality regarding documentation. 

7 Knowledge for new 
tasks 

In addition to the 1st approach knowledge elements for new get another +5 
criticality concerning generation strategies, as they actually are not available. 

8 Omitting tasks and 
knowledge 

Knowledge elements that omit in the to-be knowledge map get a -1000 
criticality as they will not be necessary in the scenario any more. Thereby they 
will not be developed in any case considering criticality. 

 
The approaches and corresponding criticality values were applied and refined in the three different 
industrial use cases. We discussed the outcome of our approach with different responsible employees 
(mostly the managers) and adjusted the criticalities to the mentioned values to get an optimal result. 
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6.2 Derivation of measures and methods 
In the final step measures and methods were derived using the described procedure in this paper in 
order to face the challenges from the SWOT analysis. We used a computer-based tool coded in 
Microsoft SharePoint which applies the eight approaches and calculates criticalities automatically 
based on the knowledge maps data. The tool allows reducing the possible solution space for measures 
and methods to an adjustable criticality level. Table 3 shows the knowledge elements and 
corresponding measures with the highest criticality for one selected employee. 

Table 3. Highest recommended measures and methods based on the approaches 
Crit Knowledge element Measures Methods 

24 English 
Self-study, systematic change of 
workspace, in-house training, 
communication training 

Job shadowing, cyclopaedia, media centre, 
web based training, training near the job, 
job rotation, coaching 

23 Conflict management 
Advanced training, mentoring 
by experienced colleague, 
transfer workshops 

Learning communities, training on-the-job, 
mentoring, knowledge audits, best practice 
sharing, storytelling, mentoring 

19 Internal databases Procedural rules, experience 
reports, internal trainings 

Blue pages, communities, open-space 
technology, lessons learned, ontologies 

7. Conclusion 
We applied and refined the procedure in three different industrial case studies. The results have been 
discussed after applying it with the responsible representatives of the companies. They judged the 
approach as a good tool for managers to get a feedback on the real task profile of the department – 
their expectation towards tasks and required knowledge elements differed from the real situation more 
or less in every survey department. 
The systematic and thereby rather objective process from setting goals to recommending measures 
was evaluated as a great advantage compared to existing knowledge management approaches when 
the outcome highly depends on an operator’s experience and skill. In particular the mentioned strategy 
department responsible for knowledge management was appreciative of the collection of strategies, 40 
measures and 69 methods which they could not find in that dimension. 
We got different feedback regarding the abstraction level and recommendations for measures. One 
company mentioned that the limitation and sequencing of measures and methods is appropriate and 
valuable as a preparation, but it cannot replace an experienced operator who finally selects the most 
important and suitable measures and executes them. For that reason the company plans to expand their 
knowledge management competencies. Another company judged the recommendations as sufficient 
and the abstraction level as appropriate to plan further training programs on its own. 
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