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Abstract Drivers like globalization, digitalization and
the demographic change force companies to constantly adapt
to changing environmental requirements. In order to cope
with this changes companies use process-improving and
competence-increasing methods. To select the most suitable
methods, a concept is needed which supports companies by
identifying suitable methods. This paper describes which
factors have to be considered for an efficient selection of
process-improving and competence-increasing methods and
how companies can identify their need to improvement with
regard to key performance indicators and employee
competences.

Keywords Competence-increasing Methods, Increase in
Productivity, Process-improving Methods, Identification of
Need for Improvement, Profiles for Methods

1. Introduction

Due to the advancing globalization, digitalization and an
increasing demographic change companies are forced to
constantly adapt to changing environmental requirements in
order to maintain their competitiveness [1]. Facing these
challenges companies try to improve their production as a
source of the company's profitability. Moreover, companies
need to include their employees into the improvement
process. Because the employees are the ones who are
carrying out improvement processes an increase of the
employees’ competences is often necessary. [1-3]. To
achieve an overall performance improvement, companies
apply process-improving and competence-increasing
methods on the shopfloor. Process-improving methods like
58S, Poka Yoke or Kanban aim to improve key performance
indicators such as delivery times, quality rate or work in
progress  [4-6].  Furthermore,  companies  apply
competence-increasing methods like job rotation, job

enrichment or job enlargement. The increased competences
are necessary to enable the employees in order to respond
more appropriate to new challenges [7, 8]. With these

methods, process-improving as well as
competence-increasing methods, companies can increase
their productivity and, moreover, influence their

competitiveness in a positive way [9].

Since there is a huge amount of applicable methods,
companies face the challenge of selecting and applying the
right method. There is a lack of knowledge about the effects
of the methods on the overall performance. Also, the
requirements which are needed to implement a method
successfully are often not known. In practice, the selection of
methods is therefore often based on intuition or experiences
[10]. As it is very complex to gather all the relevant
information and compare different methods which each other,
a tool was developed that supports the companies by
selecting the methods. In order to select the necessary
methods with the tool support, the company has to know
about its specific need for improvement and about which
targets should be aimed for by implementing the methods on
the shopfloor. Therefore the tool is integrated into a concept
which supports companies throughout the whole method
selection process.

2. Development of the Integrated
Concept

The integrated concept for an efficient selection of
process-improving and competence-increasing methods
consists of three different elements (Figure 1). The first
element includes a workshop that aims on identifying the
company’s specific need for improvement. As long as the
company does not know its individual lever of improvement,
it is not possible to select suitable methods which support to
maintain or increase the competitiveness of the company.
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Figure 1.

Within the second element of the integrated concept an
approach was developed which enables a target-oriented
selection of methods. The approach is based on the
awareness of the methods, their effects on productivity as
well as the implementation prerequisites. Therefore, selected
methods were analyzed in order to identify their effects on
key performance indicators as well as on employee
competences [11]. Another focus is on the prerequisites that
might exist in a company and that might complicate a
successful implementation or even make it impossible [12].
All information about the methods’ effects and the
prerequisites are collected in a database. To process these
data a system was developed which compares the identified
company’s targets with the effects of each method.

To complete the integrated concept a third element, a
manual, was developed. The manual includes descriptions of
how to design and execute the interview-based workshop
(element 1) in a company. It also contains so-called method
profiles. These method profiles include all information about
the effects of the methods on the performance, their
constraints as well as detailed descriptions on how to
implement the methods [12]. The manual is an additional
support for the companies using the developed software tool.

Elements of the integrated Concept

3. Development of Method Profiles

For an efficient selection of methods it is necessary to
know what effects occur while applying the methods on the
shopfloor. In  general  process-improving  and
competence-increasing methods have effects on different
key performance indicators as well as on employee
competences. Before selecting and applying a method,
companies have to know what effects a method has on
specific key performance indicators and employee
competences. In addition, a successful and sustainable
implementation of methods depends on several aspects. On
the one hand the employees need to be capable of applying
the methods. For a successful and a sustainable
implementation each method requires certain employee
competences. On the other hand the company’s
characteristics play an important role. These characteristics
include for example the different forms of production
systems. An exemplary differentiation can be made between
single-piece productions and serial productions. There are
methods that perfectly fit to one context, but are not
applicable in another. Considering these aspects, the
methods for process and competence improvement were
analyzed from different points of view. A detailed
analyzation of implementation steps and applying strategies
is the basis for deriving method profiles.
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Key Performance Indicators

AT 1 (e el Throughput time Reject rate
work awareness
Impact Impact Impact Impact
5S 0 0 : 2 2 :
Kanban 1 0 i 2 1 i
Sem|-a_utonomous > > ! 0 5 !
working-group ! !
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inspection ! :
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0: Method has no impact on employee competence or key performance inidcator
1: Method has a low impact on employee competence or key performance inidcator
2: Method has signifcant impact on employee competence or key performance inidcator

Figure 2. Effects of methods on key performance indicators and employee competences [12]

For the development of the integrated concept more than
60 shopfloor-relevant methods were collected and analyzed.
All gathered information was transferred into method
profiles for methods. The profiles include details about the
effects on key performance indicators and employee
competences causes by an implementation of the method.
Apparently, there are methods which cause effects on key
performance indicators as well as on employee competences,
e.g. semi-autonomous work groups or worker self-inspection
[13]. These methods are particularly interesting because
companies can improve several critical success factors by
only implementing one method. The differentiation of the
effect of the methods on employee competences and key
performance indicators is based on a three-stage scale from
zero to two. Figure 2 shows an excerpt of the database for the
effect of methods.

Additional to the effects of the methods on key
performance indicators and employee competences, the
developed profiles support companies by only choosing
methods which fit into their context. The method profile
includes specific company characteristics as well as
employee competences which are critical for a successful
implementation of the method. Furthermore, the profiles
include a detailed description of the different steps that are
necessary for implementation. Also a best-case practice
example is given to facilitate the process of implementing
the methods on the shopfloor.

Although the profiles contain all relevant information for
the selection of methods, it is still very time-consuming to
compare the different methods and to identify those which
cause the highest effect on the company-relevant key
performance indicators and employee competences.
Therefore an approach was developed which connects all the
collected information and evaluates the methods based on an
integrated decision-making algorithm. The approach is the

basis for a software tool which supports the process of
selecting the best fitting methods. Nevertheless, the first
element of the integrated concept, the workshop, is still very
important for the efficient selection of methods. Companies
need to analyze relevant critical environmental factors as
well as their strengths and weaknesses. Without a detailed
awareness of their need for improvement, it is not possible to
choose methods which really lead to a sustainable
competitive advantage.

4. Determining Relevant Future Key
Performance Indicators and
Employee Competences

The integrated concept requires an approach which helps
companies to specify its need for improvement as precise as
possible. To support the process of identifying the specific
need for improvement an interview-based workshop was
developed. The workshop is divided into two parts and six to
ten people can participate.. In order to allow all relevant
decision-makers and internal experts of the company to take
part in the workshop an external facilitator is needed.

In the first part of the workshop the participants focus on
analyzing the internal strengths and weaknesses of the
company, e.g. insufficient delivery time or unqualified
employees and external opportunities and threads with
respect to competitors. For the analysis the facilitator
interviews all workshop participants using prepared
interview sheets (Figure 3). These interview sheets contain
the relevant key performance indicators and employee
competences that were identified within our research project.
For every single key performance indicator and employee
competence the workshop participants evaluate whether it is
a strength or a weakness. Furthermore they evaluate the
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performance of the company in comparison to competitors.
The assessment is based on a five-tier scale. The range of the
scale is from poor to excellent. In addition to the analysis, the
workshop participants evaluate which key performance
indicators and employee competences play an important role
for the future of the company. A five-tier scale is used again
and the key performance indicators can be classified from
unimportant to crucial. The complete analysis as well as the
assessment of the role and impact of key performance
indicators and employee-competences is interview-based.
The second part of the workshop focusses on identifying

Integrated Concept for the Selection of Process-improving and Competence-increasing Methods for the Shopfloor

the needs for improvement and on setting targets for the next
planning period. The facilitator anonymizes all interviews
and aggregates the results of the interviews from part one
(Figure 4). In order to support the process of identifying the
need for improvement, the facilitator uses a chart. This chart
displays the current performance in comparison to the future
role assigned by the workshop participants for every single
key performance indicator and employee competence. In
most cases there is a gap between the current company’s
performance and the assigned role and impact.

poor

Strength and Weaknesses: How do you evaluate the current performance of single key
performance indicators and employe competences?

excellent

Delivery times | |

competitors / benchmarks?
poor

Opportunities and Threats: How do you evaluate your performance in comparison to

excellent

Delivery times | |

unimportant

Role and Impact: How do you evaluate the role and impact of single key performance
indicators and employee competences? (corporate strategy, customer requirements etc.)

crucial

Delivery times

|
Throughput time |
|

Reject rate

Capacity for teamwork |

Quality awareness |

Problem-solving ability |

Figure 3. Extract of Interview Sheets for determining relevant key performance indicators and employee competences

unimportant

@ Impact crucial

Delivery times 02 OOQ%OC% %o ° 2°@, %°
Throughput time L% 008 o B A
Reject rate o8 o C+8OOQOOOQ 0 Co@ | %o 0 ° o o
Quality awareness o o o|oo °C8, 8 Loo' @°o ﬁ’ 0 ° -| e
Problem-solving ability IO 8 oo %O Q'O'O. §3 '|’ o 8 .0|

poor O Current Performance excellent

(@) Impact O current Performance

(O Average of interview results

O Interview result

Figure 4. Exemplary Presentation of interview results
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Together with the external facilitator, the company’s
internal experts discuss the results with respect to the
identified threats and opportunities. The main objective of
the discussion is to define field of actions that are critical for
the company’s success, e.g. improving delivery times or
improving the problem-solving ability of the employees. It is
not mandatory to choose those key performance indicators
and employee competences with the largest gap between the
current performance and the assigned role and impact. This
is especially important, if the competitor’s performance in
one category is much better than the one of the company’s
and if this category is also connected to a crucial role and
impact. In this case it might be very decisive for the
competitiveness of the company to improve this key
performance indicator or employee competence.

After discussing the results the workshop participants are
now able to prioritize the key performance indicators and
employee competence with respect to their corporate
strategy and their ability to respond to competition. These
targets can now be transferred into the software tool. In
addition, the software tool requires information about the
current performance of the single key performance indicators
and employee competences as well as the individual
company characteristics.

In order to select those methods which best contributes to
the company’s targets, the software tool compares the given
information of the company with the effects and
requirements of the methods. First the software tool excludes
those methods which do not fit to the company’s
characteristics. For example the method “semi-autonomous
working-group” should not be implemented if the company
employs only wunskilled workers [12]. As the
semi-autonomous working group requires workers which are
able to perform different tasks like planning, executing and
controlling, an unskilled worker would not be able to
perform these tasks. After excluding those methods which do
not fit to the company’s characteristics, the software tool
selects those which have the highest effect on the prioritized
key performance indicators and employee competences.
Supported through the developed manual, the company is
now able to implement the selected methods successfully.

5. Outlook

Although the method profiles and the manual already
contain much information about the methods and their
implementation strategies, it is not possible to integrate all
relevant aspects for guaranteeing a  successful
implementation. For example, the software tool does not
capture the fact that each company has a different corporate
business culture. The fact that the results of the selection are
strongly connected to the quality of the information given by
the company should not be neglected. The manual tries to
capture all these constraints, but these aspects need to be kept
in mind when using the software tool. Therefore the main
goal of the tool is to support decision-makers in selecting
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methods by showing possible solutions for their given
context.
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