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The reorganization of the supply chain in the aerospace industry has led to a
new situation for small and medium-sized enterprises (SME). In order to react
to the changed requirements, one possible solution is the project-oriented and
temporary cooperation of SME by building a Virtual Company. This again
presents the employees with new challenges regarding the work requirements.
Within the research project AerViCo - Aerospace Virtual Company - special
tools and instruments considering the effects on employee performance
behavior are being developed in order to increase labor productivity and to
support the employees within the cooperation.

1. INTRODUCTION

During the past years the development of the corporate strategy of manufacturers in
the aerospace industry has led to a new situation for small and medium-sized
enterprises (SME). In order to lower their costs, European consolidated companies
in the aerospace industry (Airbus, EADS, astrium, Lagardere, ...) have re-organized
their supplier network. The number of direct suppliers, that have to be audited and
certified, was reduced from several hundred to less than ten, which leads to a
significant decrease of administrative work for the large enterprises (figure 1).

Fig. 1: Re-organization of the supplier network

In consequence, the strategic suppliers are commissioned to deliver completed
systems instead of components and assemblies.
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In addition to the order processing, the first level suppliers are now also
responsible for the monitoring and the compliance of second and third level
suppliers with the quality standards. Consequently the above mentioned
requirements are handed on to the second and the third level suppliers which are
mainly SME. In order to respond to the new situation, one possible solution is the
creation of a virtual network of SME which join forces in the case of an order
processing and adjust flexibly to the requirements at hand (Peters/Bernhard, 2004).
Because the success of interorganizational and knowledge-intensive cooperation in a
virtual context depends to a large extent on the efficient and effective interaction of
employees, the employees of the SME are confronted with new challenges. In order
to make work more efficient and to support the employees within the cooperation, it
is necessary to provide special tools and instruments considering the effects on
employee performance behavior.

In order to ensure compliance of employee behavior while working and acting in
cooperation with the Virtual Companies’ (VC) goals three aspects are of importance
(Killich/Peters, 2003): commitment (motivation), capability (competencies) and
conditions (influence of organization, leadership and culture), see figure 2.
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Fig. 2: Employee-Related Aspects of Virtual Companies

In order to support the SME with the operation of a VC, the research project
AerViCo - Aerospace Virtual Company — was initiated. The objective of the project
is to develop a cooperation network of SME which is the basis for forming project
consortiums to process a certain order. One of the achievements of the project is the
development of a method to support the employees’ competencies for cooperation in
a virtual context in order to enable them to act in accordance with the network goals.
Even in a virtual and networked context social competencies, language and
communication skills become more and more important and are needed in addition
to excellent professional competencies. Therefore, in this project a method for
profiling and enhancing employee competencies is being developed.

2. CURRENT STATE

In order to acquire a survey of the current state of cooperation within the aerospace
industry, interviews (face-to-face and via questionnaires) were carried out
(Odenthal/Peters, 2005), in which different fields of interest regarding the job design
could be identified. On closer examination the role of the employees in a Virtual
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Company must be differentiated into the employees who are directly involved in the
cooperation and those who are not. In the context of the project AerViCo the
companies concerned mainly offer development, construction and testing services.
In these knowledge-intensive services the employees are directly involved in the
cooperation. That means that there are points of contact between the company
(project leader and member of the project team) and the client. Because of this type
of work, special job requirements for the employees involved directly in the
cooperation occur. Professional and linguistic competencies, high flexibility in terms
of the processing of different tasks and social competencies are necessary in order to
successfully operate in interorganizational projects. Furthermore, different types of
organizational culture in the virtual context lead to specific characteristics in respect
to the job conditions: different ways of working, decision structures, authorities of
the contact persons, different remuneration and differences concerning the influence
of the workers’ council hold the danger of conflicts.

On the one hand companies expect their employees to fulfill these requirements,
but on the other hand SME so far hardly provide systematical and methodical
support and development of the employees’ competencies. Often the companies
employ staff members which develop “on-the-job” adapting to the postulated
requirements. This procedure holds the danger of not making use of the full
potentials concerning employee competencies.

3. TARGET COMPETENCE PROFILES IN VIRTUAL
COMPANIES

In order to identify, support and develop the competencies of the employees
involved in the cooperation, it is crucial to identify the target competence profile for
the concerned roles within a VC which can be consulted in order to compare the
target competence profile with the actual competence profile of the employee. This
comparison of the two profiles offers the possibility of systematically implementing
measures of competence development.

One of the achievements of the AerViCo-project is the development of a method
which generates target competence profiles for workplaces and activity fields of
employees in SME while considering the special requirements in a VC,

3.1 A method for generating target competence profiles

The method for generating target competence profiles follows a synthetic approach.
The basic idea behind the method is that the work tasks and work situation of a role
in a virtual company can be described by a set of activities and activity features.
Furthermore, activities and activity features require corresponding competencies of
the acting person in order to successfully carry out the work tasks.

Following this idea, a classification of activities and activity features was
developed on the basis of existing models of activities (Stahl 1998; Kabel 2001) and
an analysis of existing methods of psychological job evaluation (Richter 2001). This
classification allows the description of work contents and work situations in a virtual
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context. Furthermore, the described method is based on an existing classification of
competencies (Erpenbeck et al. 2002). Erpenbeck defines competencies as
dispositions of self-organization, which can be divided in four parts (see figure 3):

personal competence: Disposition to act reflexive self-organized

activity and acting competence: Disposition to act holistic self-organized

professional and methodical competence: Disposition to act theoretical-

methodical seif-organized

e social-communicative competence: Disposition to act communicative and
cooperative self-organized
While the classification of competencies is universally valid and not tailored for

inter-organizational cooperation, the classification of activities and activity features
allows for the specific aspects of work in a virtual context. For instance, concerning
activities and activity features, working in VCs includes cooperation processes on a
personal level and a high flexibility of the working situation in terms of working
time, working place and information flows. These characteristics were taken into
account for the development of the classification of the activities and activity
features (see figure 3). In order to prove the completeness of this classification —
consisting of 29 activities and 21 activity features - the classification was used to
represent several existing work processes and work task descriptions with a
cooperative character.

Activities Personal Competence Activity and Acting

Competence
w Appraisal tasks, e.g. appraisal of the time u Self-responsibility w Ability to work under
= |nformation processing (e.g. analysing, combining) = Operational readiness pressure
m Thinking and decision-making processes = Discipline ® Result-related acting
e " {
Activity Features Social-Communicative Professional and
Compet Methodical Competence
= Alternating working times u Ability to work in a team|m Analytical abllities
w Social strain and conflicts u Ability to solve s Systematically methodical
m High responsibility problems processing
" = Ability to communicate |m Professional knowledge
L] ..

Fig. 3: General allocation of competencies to activities and activity features

Using the described classifications, the basis of the method is formed by a
weighted allocation of competencies to activities and activity features which was
developed in workshops with experts from the field of cooperation in the aerospace
industry. However, the goal is to establish a connection between the work tasks of a
role in the VC and the required competencies. This happens by describing specific
work tasks and situations using the defined activities and activity features. With the
predefined allocation of competencies to activities and activity features this leads
directly to the respective target competence profile of the considered role. To briefly
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explain this train of thought, the Prime Contractor of the network is taken as an
example. By working in a VC, “cooperative problem solving™ (activity) gains in
importance. Moreover, the job of a Prime Contractor involves frequent travelling
(activity feature). Both aspects lead to a higher importance of social-communicative
competencies and stress capacity.

3.2 Application of the method considering as example the role of the Broker

In the following, the application of the procedure of generating a target competence
profile will be shown using the role of the Broker of the VC as example.

The tasks of a broker are characterized as follows. He/she is responsible for
coordination and administrative activities on the platform of the cooperation
network independent of the concrete order processing. This includes on the one hand
tasks of configuring a cooperation network, e.g. legal agreements between the
network partners and the development of the IT-infrastructure for the network. On
the other hand, the broker must ensure the smooth flow and operation of the
cooperation network by taking over the task of the administration of the partners,
conflict management and the controlling of the platform. Additionally, he/she is
responsible for the marketing of the cooperation network. The broker acts as a
mediator between the customer and the network by marketing the products or
services of the network and by forwarding costumers inquiries to the network
partners.

ability to solve conflicts
advisory ability

ability to solve problems

sense of dut adaptability
oracy

Fig. 4: Example of a target competence profile of the broker of a VC (extract:
social-communicative competence)

Using the developed method, it is now possible to realise a target competence
profile of a broker by allocating and weighting activities and activity features to the
job tasks. This step is carried out by the user e.g. the project leader in order to fill a
vacancy. The allocation of required competencies to the activities and features is
implicitly given by the method. Figure 4 shows an extract of an example for a target
competence profile of a broker of a VC. From the point of view of the enterprises,
this method for creating target profiles facilitates the process of selection of
personnel by means of comparing the target profile of the work field and the current
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state profile of the (potential) employee. From the point of view of the employee, the
comparison of the target profile and the current state profile establishes and provides
a basis for initiating measures for personnel development in order to increase the
competencies and thus his/her capability continuously.

3.3 Current state profiles and competence development measures

In order to complete the competence profiling, it is necessary to measure the existing
competencies of the employees involved in the cooperation (current state
competence profile). Because of the wide range of existing competence measuring
instruments the application of existing instruments is planned within the research
project. A further project objective is the development of a catalogue of measures
for competence development on the one hand classified according to the type of
measure (e.g. on-the-job, off-the-job) and on the other hand according to the
competence which should be developed. It is planned not to limit the catalogue of
measure to organized learning situations but also to support the informal
development of competencies, e.g. by providing design recommendations for a work
organization which supports learning. By comparing the existing competencies
(current state profile) of the employee with the required competencies (target
profile) of the role, a prediction concerning the selection of competence
development measures will be possible in the case of significant differences between
the target and the current state profiles.

4. EVALUATION PROJECT

The method which is presented is being evaluated within a concrete engineering
project which serves as an evaluation project within the AerViCo-consortium.

The processing of the evaluation project takes place on 3 levels which are:
project level, VC level and evaluation level (see figure 5).

Project
level

vC
level

Evaluation
level

Fig. 5: Process model of the evaluation project

The project level is the conception and construction of one part of the mentioned
engineering project - the development of a playground and entertainment area for
children.
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On VC level the developed methods for competence profiling will come into
operation in order to support the personnel placement within the consortium. In an
early stage of the project the current state competence profiles of potential project
team members will be measured using a commercial method of competence
measurement. After the definition of the project, the presented method will be
applied to generate the target competence profiles of the roles required within the
project. By comparing the current state profiles with the target profiles the team
members suited best for the requirements of the project will be chosen. If necessary
measures for competence development will be derived from the comparison of
profiles in order to further qualify the project team on the job.

The verification and evaluation of the target profiling instrument takes place on
the evaluation level. By using special questionnaires and interview guidelines the
effectiveness of the method for supporting the selection of team members and team
qualification will be evaluated. The results of the evaluation (on the evaluation
level) will be incorporated in a continuous and iterative further development.

5. DISCUSSION AND OUTLOOK

In this article a procedure to generate target competence profiles for roles and
positions in a Virtual Company was presented which is based on the one hand on an
allocation of competencies to activities and activity features and on the other hand
on an allocation of activities and activity features to tasks (regarding a role or
position). In order to measure the existing competencies of the employees involved
in the cooperation (current state competence profile), existing tools of competence
measurement will be used.

Currently the developed method is being applied in an engineering project in
order to evaluate the practicability and, if necessary, to further improve the method.
One of the next steps in the project progression will be the development and
application of a catalogue of measures for competence development.
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