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ABSTRACT

With digitalization and automation, today’s economy is undergoing fundamental
changes. Organizations are facing increasing complexity and dynamism, coupled
with demographic shifts that require changing workforce skills and organizational
flexibility. To ensure a sustainable competitive advantage, it is necessary to efficiently
deploy employees based on demand. In addition, a method for early identification
and targeted development of future competencies within an appropriate forecasting
horizon is required. Building on theoretical foundations, this paper examines the
practical challenges of describing and assessing competencies. It also examines the
interrelationships between competencies and between competencies and external
factors. The paper categorizes competencies based on hierarchical level and task
composition, and examines relationships between competencies and external factors.
It proposes a novel multi-dimensional, layered, and dynamic competency model as
a holistic approach to competency management and forecasting. Finally, this paper
outlines steps for validating and implementing the model, and assesses its potential
for practical application in organizations navigating the evolving digital landscape.

Keywords: Job competency model, Skill forecast, Competency management, Core
competencies, Skill gap

INTRODUCTION

The world of work is currently undergoing a profound transformation
driven by megatrends such as digitalization, automation, and demographic
change. Increasing complexity and dynamism in global markets are leading
to significant pressure for innovation and rising demands for flexibility
of companies. Consequently, this transformation imposes new competency
requirements on employees across all sectors and industries, resulting
in the emergence of new job profiles and activities (Brockmann and
Deuse 2022). Particularly, higher cognitive abilities, social and emotional
competencies, and technological expertise are becoming increasingly
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important (Bughin et al., 2018). Studies such as Organisation for Economic
Cooperation (2016) point out that there is already a gap between job
requirements and the existing competencies of employees. This gap affects
value creation and exacerbates the skills shortage (Stifterverband, 2018).
While some individuals are unable to find employment, positions in other
sectors often maintain unfilled (Manyika et al., 2015). This situation
underscores the growing importance of predictive competency models to
ensure that necessary skills are already developed when needed. Models such
as Deary (2014) or Bakhshi et al. (2017) allow predictions at the meta-
level of labor market trends, but do not allow detailed sectoral predictions.
Therefore, they are only partially suitable for targeted and early promotion
of competencies in a corporate context.

Thus, individualized, predictive competency management that aligns
with specific business goals is gaining immense importance as a central
management tool (International Labour Organization, 2015). This requires
a holistic approach that takes into account both existing and future
competencies, with the goal of anticipating and reducing competency deficits
at an early stage. In order to sustain a competitive advantage, early
and systematic competency development is essential (Dworschak et al.,
2021). This requires comprehensive competency models that allow for the
dynamic mapping of competency development in response to market and
environmental factors, while also linking to a company’s organizational
structure and goals. In the following sections, we propose a multi-
dimensional, layer-based and dynamic competency model and discuss the
next steps for its validation and implementation.

ASSESSMENT OF COMPETENCIES

In general, competencies can be defined as individual abilities to think and
act creatively and self-organized in complex, dynamic, and sometimes chaotic
situations (Werner, 2012). Competencies contain knowledge, skills and
abilities, but they describe the holistic, value-oriented execution of actions.
The interaction of competencies at the individual, team and organizational
level is crucial for the competitiveness and business success of a company and
is defined as competence capital (Hasebrook et al., 2004; Pawlowsky et al.,
2005). In addition to promoting innovation and increasing productivity,
competencies, represent a competitive advantage that is difficult to imitate,
especially in knowledge-intensive areas (Drucker, 1992; Trojan, 2003).
Competencies are also critical to a variety of business functions,
such as talent selection, resource planning, and performance evaluation.
This requires a measurable, systematic and traceable documentation of
competencies. In practice, companies use various types of competency
models. The primary task of these models is to provide a differentiated and
clear representation of competencies, which define successful performance in
a certain work environment. When properly designed, these models enable
a holistic approach to competency management, facilitate the alignment of
required and existing competencies, and enable targeted recruitment and
development of employees. The design of competency models involves a
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trade-off between acceptance and flexibility (see Figure 1). If the required
competencies are defined on a job-specific basis, they represent a single-
job model. Due to their high level of precision, these models gain a high
level of acceptance and identification among employees, but they require
considerable development and maintenance effort. On the other hand, one-
size-fits-all models offer high flexibility and low effort but suffer from losses
in specificity and identification. Multiple-job models represent a compromise
between these extremes. These are based on a common core model and are
specified or extended with competencies grouped according to specific tasks
(Sauter, 2016).

Multiple Job

Job specific competency model Basic model with individualization Generalist competency model
High identification effect = Compromise between Low identification effect

Good transferability into complexity and specificity Challenging transferability into
personnel development activities = Good identification effect personnel development activities
High developement and = Moderate development effort High flexibility

administration effort > Good trade-off Low development and

High complexity administration effort

Figure 1: Structuring competency models in the conflict of acceptance and flexibility.
(Adapted from Sauter and Staudt, 2016).

PRACTICAL IMPACT

Representative surveys of companies confirm the high and increasing
importance of competency management, driven by changing competency
requirements. At the same time, qualitative studies rarely suggest the
use of job-specific or one-size-fits-all models. Moreover, holistic modular
approaches could not be identified in the examined industries. Major
barriers include methodological challenges, the inherent effort required for
application, and the representation of personal characteristics and soft skills.
In particular, the definition, differentiation, and assessment of these factors
pose significant hurdles to practical application. In contrast to technical and
methodological knowledge, stable traits such as personality and intelligence
can only be developed to a limited extent (Deary, 2014; Cobb-Clark and
Schurer, 2012). Furthermore, negative behaviors (e.g., narcissism and vanity)
affect future collaboration (Wienkamp, 2020; Penney and Spector, 2002).
Consequently, an increasing emphasis on considering personal characteristics
in recruitment and hiring processes to mitigate future risks can be detected
(Jansing et al., 2024).

In the absence of effective models that take into account these
competencies and their dynamic changes in the market environment,
industrial practice remains focused on technical and methodological
competencies. A quantitative analysis in the production, logistics, and
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medical technology sectors reveals an emphasis on technical-methodological
tasks, while social-interactive activities such as communication, teamwork,
and mutual support are underemphasized (Jansing et al., 2024). A lack of
industry- and task-specific derivations of particularly relevant personality
traits is found in operational practice. In addition, the analysis highlights the
importance of level- and task-specific competency management. Differences
across industries down to individual tasks may be observed.

In summary, these studies indicate a significant need for support in
identifying and formulating non-technical-methodological requirements.
Furthermore, there is a need for comprehensive models to represent
competency requirements and their predicted development. In the
following sections, we will identify the essential interdependencies between
competencies as relationships. Based on practical requirements these are
transformed into a holistic, level-based model for dynamic competency
mapping in organizations.

IDENTIFYING INTERDEPENDENCIES AND EXTERNAL FACTORS

To develop a holistic model with a focus on prediction, it is necessary to
identify key interdependencies and interactions. Practical workshops were
conducted with professionals from various companies in the production,
logistics, and medical technology sectors to gain insights into the competency
requirements for different tasks and hierarchical positions. These workshops
also considered the interactions between different competencies and the
influence of external factors. The focus was on the 64 competencies described
in the KODE Kompetenzatlas (Competency Atlas) by Heyse and Erpenbeck
(2007), categorized into the areas

Task Composition
(Depth of Requirements)
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Cognitive non-
routine-tasks

Interactive non-
routine-tasks

Manual non-
routine-tasks

Cognitive
routine-tasks

Manual routine- !
1
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1
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P (Width of
Execution/ Process Administration/ Leadership Requirements)
Realization Optimization/ Planning/
Management Control
Professional and Activity and Social- Personal
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Figure 2: Competency localization workshop results.
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Personal Competencies, Activity and Operational Competencies, Social-
Communicative Competencies, as well as Professional and Methodological
Competencies. Figure 2 highlights the four areas of competencies in different
colors and the correspondent competencies as colored dots.

The analysis framework of the workshop involved two axes
(Figure 2). The first axis, hierarchy (width of requirements) addresses
the competencies needed for specific positions within an organization’s
hierarchy, including execution/ realization, administration/planning/control,
process optimization/management, and leadership. The second axis, task
composition (depth of requirements) deals with the competencies required to
perform different tasks, divided into manual routine tasks, cognitive routine
tasks, manual non-routine tasks, interactive non-routine tasks, and cognitive
non-routine tasks. The analysis of the competencies was completed by
identifying interdependencies between the competencies and the associated
external factors.

As Figure 2 illustrates, several patterns emerge regarding the width and
depth of requirements. In each of the colored four areas of the KODE, there
is a general correlating shape indicating that with a higher hierarchical level,
the task composition is less routinized and more cognitive than manual. For
example, internal social skills like conscientiousness and integration, and
professional skills such as diligence and professional knowledge are crucial
at the executive level for everyday tasks. In contrast, leadership skills, such as
relationship and project management and organizational skills are essential
for non-routine tasks, thereby highlighting their importance in higher-level
roles. On a general level, the results imply that loyalty, commitment,
resilience, optimism, and social engagement are core competencies essential
across all hierarchical levels and task types, emphasizing their universal
importance.

In addition, the workshop discussions revealed several significant
interdependencies of competencies and external influences. It becomes visible
that some competencies overlap in meaning and position on both axes,
indicating difficulties to differentiate and define competencies. For instance,
project management is deeply interconnected with other competencies, such
as good communication, presentation and organization skills. When it comes
to external influences, factors such as transparency, home office policy,
onboarding practices, and the attractiveness of the organization may have an
impact on various competencies. For example, transparency can positively
influence adaptability, while a home office policy may have a negative
impact on relationship management. As certain industry fields grow (e.g.,
IT, environmental jobs), others face decline, necessitating a reevaluation of
skills on demand. The external factors identified in the workshops can be
categorized into three groups based on the entity responsible for influencing
or enacting changes within these factors. Firstly, employee-dependent factors
include life circumstances, personality and motivation. Secondly, employer-
dependent factors can be shaped by organizational decisions, structural
changes, and competency management. Lastly, independent factors, such
as the economy, are beyond control of both employees and employers. In
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general, leadership skills are perceived as more complex and intertwined with
external factors than other hierarchical requirement areas.

The results demonstrate that different competencies are required
for each task composition and hierarchical level, while underscoring
universal competencies. Job requirements vary within these two domains
and are individual to every specific job, supporting the rationale for
organizing different competencies in hierarchical zones. The complexity
and interdependencies of competencies promote a fluid depiction of
competencies. The insights in external factors align with broader trends,
emphasizing the need for adaptability and continuous skill assessment in
the workforce. Compared to previous analyses and industry standards,
the findings highlight the dynamic nature of competency relevance. Taken
together, results advocate for a holistic and dynamic competency model that
integrates both internal skills and external factors for effective and adaptable
competency management within organizations.

HOLISTIC MODEL FOR STRUCTURING COMPETENCIES

As a basis for the standardized and holistic structuring of competencies
along the dimensions mentioned above, a new approach to modelling
competencies is required. This approach aims at combining the main
dimensions of structuring on the one hand and supporting the processes
of defining and developing competencies and their requirements on the
other hand. Therefore, the proposed holistic model consists of the three
dimensions classification of competencies, leadership level and organizational
level, which create a space for mapping and visualizing one competency
or sets of competencies. The specific classification and representation of
the three dimensions as well as the mapped competencies may vary across
organizations.
The main dimensions of structuring are

1. Competency area: Following the common structuring of competencies in
practice, the model classifies the allocated competencies into personal,
activity and operational, social-communicative as well as professional
and methodological competencies as a first axis of the emerging 3D
solution space. By following the general structure of the KODE, the
holistic model allows immediate orientation for practitioners and easy
ad hoc integration of existing company-specific structuring approaches.
With regard to the uniform structuring of the axes in the overall solution
space, there is a particular need in the area of competency classification
to combine all classification criteria in one scale.

2. Leadership: Within the second dimension, the model represents the
leadership responsibility and consequently the design scope of the
captured competencies. Purely executive functions clearly require
different competencies than highly creative and designing functions.
A best practice for structuring the scale between these two extremes
is lacking. Here, the leadership dimension is considered continuous
with overlapping areas and depends on the hierarchical structure of
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an organization. The model could, for example, distinguish between
execution, optimization, administration and leadership, using the levels of
the practical expert workshop. These four levels would be defined with
an increasing proportion of cognitive and non-routine tasks within the
sections of the model scale.

3. Organizational Level: In contrast to the leadership level (which defines the
role of an active user of competencies), the organizational level describes
the origin of a given requirement of competencies within an organization.
The organization forms the large foundation of this dimension as it
includes competencies operating and applying to the whole organization.
The job-specific level is the extreme opposite at the top and defines
specific competencies required and valid for a single job. By adding
the organizational level as a crucial dimension, this model considers
the advantages of multiple-job models and combines them with the
economies of scale of one-size-fits-all models and the flexibility of single-
job models. In practice, the level between organizational and job-specific
competencies is bridged by a unit approach. The actual depiction and size
of the shares of these organizational levels may vary depending on the size
of the company under consideration.

Taken together, the three main dimensions of the model form a 3D
geometric solution space that resembles a pyramid, as shown in Figure 3.
While the competency classification and the leadership level form the base of
this pyramid, the organizational level represents the height of the pyramid.
The pyramid tapers with decreasing hierarchical height from company-
defined competency requirements at the base to job-specific requirements
at the top. This considers that increasing job-specific characteristics relate
less to competencies than to requirements that are specified, for example, by
qualifications.

Job-specific
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Figure 3: Holistic competency model with an exemplary mapping of the competency
“communication” in a company-specific context and depiction of a feature card. The
arrow shows a specific, predicted development of the competency.
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Competencies and their requirements in an organization-specific context
can be represented by three-dimensional spaces within the competency model
pyramid, called competency profiles. The associated, often job-specific
requirements in the form of a series of qualifications, for example, are
mapped using feature cards. These can be easily operationalized by the users
and concretize the application of the competency profiles for operational
practice.

As an example, the competency “communication” is required by the
organization for all managers (highly creative and non-routine functions
according to the leadership dimension of the model). However, for employees
in the “Sales” or “Customer Support” area, specific competency requirements
are also set at the purely operational level. Accordingly, the competency
profile for “communication” extends from the bottom back to the middle
front. This stresses that each specific job is given its own individualized
version of the upper competency pyramid, with the organizational level
remaining the same.

Furthermore, to simplify the complex 3D model, different sections through
the model (e.g. at the unit level of the model to define a group of requirements)
are application-oriented and correspond to common practice. This allows the
user to significantly reduce the effort of modelling and managing the resulting
data in competency management. Finding these sections and providing
suitable interfaces for defining and managing the derived data will be a crucial
task for the future development of competency management.

Finally, due to its multidimensionality, the holistic model presented offers
the possibility of mapping competencies and requirements beyond the current
state. It is therefore also suitable for deriving and designing future states of
competency requirements. By transforming the 3D profiles and the resulting
model sections into their development paths and further indicators for
predicting future state profiles, the holistic model becomes fluid and can be
used for any kind of prospective derivation within competency management
functions.

CONCLUSION AND OUTLOOK

Research suggests a need for a holistic and dynamic competency model.
The presented model describes competencies in a three-dimensional space
consisting of organizational level, leadership, and competency area.
Competencies do not coexist in isolation but interact with each other. They
are also influenced by factors such as organizational development, societal
and technological changes, and industry trends. As a next step these factors
should be identified and incorporated into the model. Integrating external
factors in the competency model will provide a holistic advancement to
previous models. For instance, it could showcase the importance of a
positive work environment provided by the organization, which enhances an
individual’s ability to fully utilize their competencies. This in turn contributes
to increased motivation and overall job satisfaction. We need to examine
current and future trends in various competency areas to identify essential,
future-proof competencies. To do this, a quantitative survey should be
conducted in a sector-specific manner.
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Building on this linkage in the model presented, we can transform the
competency model into a comprehensive forecasting model. Subsequently, we
may test and validate this in user group specific use cases. By extending the
model to other task areas and industries, we are able to map competency
definitions for individual tasks in their current state and derive future
developments. In addition, the model offers the possibility of activity and
industry-specific predictions through qualified generalization.
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