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Abstract 

The environment of manufacturing companies is constantly changing. Industry 4.0 as an overarching 
contemporary trend constantly places new demands on production technology. But Industry 4.0 does not 
only have new requirements to the production technology, but also to the communication in factories. The 
capacity for innovation and thus the success of companies is significantly influenced by the effective 
communication between the employees. Therefore, it is necessary that companies systematically adapt their 
communication structures according to these communication requirements. This paper addresses this aspect, 
by developing a method and a software-based tool which should allow the mentioned adjustment. The aim 
is to enable companies in the manufacturing sector to capture and evaluate their communication structures 
at low cost. Furthermore, they should be able to derive effective measures efficiently through the developed 
method and to use them for their individual needs. 
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1. Introduction

The complexity in the factory environment has increased in recent years due to increasing customer 
individualization and shorter development and product life cycles. Low prices and adequate quality must 
still be met. Accordingly, the accompanying dynamics in the factory environment require competitive 
players to be more adaptable. [1–3]  Additionally, a high level of innovation is required to maintain 
competitiveness [2]. These innovations mostly result from employee communication, thus assigning 
indispensable importance to communication in factories. Knowledge is generated and applied in 
communication processes, which is why these should be designed appropriately and effectively. [4] Here, 
major influence on the design is exerted by upheavals in the factory environment and the accompanying 
changes in external structures. These cause changes in communication structures, which in turn are reflected 
in new challenges for communication. [5] 

In particular, Industry 4.0 as a contemporary trend provides for changes in the factory environment with 
alignments to the production area and accordingly influences the communication structures [6]. Pure face-
to-face communication has already been largely replaced as a communication type by media-based 
communication, although it is still important. Even though simple notes can also be meant by communication 
media, it is clear that in the course of Industry 4.0, electronic media in particular, and thus communication 
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via these, are at the heart of the consideration. In order to maintain competitiveness in the factory 
environment influenced by Industry 4.0, the requirements of the new communication structures must be met 
efficiently and communication must be designed. For the design, it is decisive to implement this efficiently 
and in a resource-saving manner for the factory [7]. In this context, extensive research work has already been 
carried out at the Institute of Production Systems and Logistics at Leibniz University Hannover and a new 
communication concept has been developed, which describes requirements for communication in the context 
of Industry 4.0 and enables these to be evaluated [6,8]. 

2. Model for describing, evaluating and designing communication structures in factories in the 
context of industry 4.0 

PARK ET AL. (2020) describe a generic communication concept in the context of Industry 4.0. The concept 
consists of 14 requirements that have been modelled to evaluate communication structures in factories. This 
approach is adopted and further developed in PARK & NYHUIS (2021). Characteristic configurations are 
derived for the generic requirements of the developed communication concept and are provided with an 
evaluation logic (Figure 1). 

 

Figure 1: Forms of expression and evaluation logic of the communication concept in the context of Industry 4.0 using 
the example of the IT infrastructure requirement 

The evaluation logic is chosen in such a way that the evaluation of the communication can be carried out 
through a maturity model and is as transparent as possible for the user. The resulting evaluation model thus 
offers an initial base concept for describing and evaluating communication structures in factories in the 
context of Industry 4.0. Depending on the results of the evaluation of the communication structures, the base 
concept also offers measures that help to improve the quality of communication when designing the 
communication structures. This model still is only a concept that is difficult to use in this form in an industrial 
environment. Although the focus on the description and evaluation of communication structures leads to a 
solid model, the design aspect must be considered more intensively. This includes, among other things, the 
implementation of the concept in an easy-to-use, software-based tool and the integration in a standardised 
process method. The process method must be holistic and include description, evaluation and design. Only 
such an implementation enables an efficient and effective use in the industrial environment. 

3. Development of a method for the evaluation of communication structures in factories 

3.1 Base concept for captureing the status quo of the existing communication structures 

The development of the concept is based on a maturity model. Maturity models are particularly suitable for 
the analysis and evaluation of the development status and for the identification of improvement potentials of 
an object to be evaluated, which can exhibit both qualitative and quantitative characteristics. [9,10] For this 
reason, it is obvious to capture the status quo of the existing communication structures on the basis of 
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questionnaires which are an essential element of maturity models [9]. The questionnaires are designed in 
such a way that employees of production companies can independently capture the status quo of the 
communication structures. The focus of these questionnaires lies on communicative aspects only in the main 
business processes of product development, order acquisition and order fulfilment with their respective core 
processes [6]. The target group for answering the questionnaires are the individual area/department managers 
who are responsible for the corresponding core processes. The operationalized communication requirements 
in PARK ET AL (2020) and PARK & NYHUIS (2021), which are to be used to evaluate the communication 
structures of a factory, form the basis for the creation of the questionnaires. 

Each communication requirement forms a block of questions with corresponding questions that make it 
possible to evaluate the respective communication requirement through operationalised characteristics. The 
questions are based on the characteristics of the respective communication requirement. For example, the 
technical degree of connectivity consists of the two characteristics which are "use of IT systems" and 
"contribution of information to the value creation process" [8]. Accordingly, two questions must be 
formulated, with one question relating to the use of IT and the other question addressing the contribution to 
the value creation process (Figure 2). 

 

Figure 2: Questionnaire for assessing the current communication concept - Questions on the technical degree of 
connectivity 

Some communication requirements are not department-specific but must be viewed across departments. For 
example, it is not sufficient to evaluate the communication requirement communication barriers exclusively 
within an individual department without reference to the other departments, as this requirement is 
particularly relevant in the context of interdisciplinary collaboration. This makes it necessary for each 
department to evaluate the communication barriers with reference to the other departments. Same applies to 
the communication requirements interface compatibility, organizational degree of connectivity, 
communication type as well as communication intensity. Due to the cross-departmental evaluation of these 
communication requirements, it is necessary to create a questionnaire for each department. Although their 
questions do not differ from each other in terms of content, the answer options to the questions of the 
mentioned requirement vary depending on the surveyed department. The difference consists in the fact that 
in each questionnaire always that department is omitted within the answer possibilities, for which the 
respective questionnaire is intended. In this way, the evaluation of one's own department is avoided in the 
corresponding questions. For example the work preparation cannot evaluate itself with the evaluation of the 
communication barriers. In total, this results in 12 questionnaires with 14 question blocks each. For better 
understanding and easier handling, each block of questions is briefly explained at the beginning and 
illustrated with an example.  

0 No use of IT systems

1 Rather low use of IT systems (not all processes are equipped with IT systems)

3 Rather high use of IT systems (almost all processes are equipped with IT systems)

Yes No

0 Low contribution 1 High contribution

1.1. To what extent are IT systems used in your department? To be noted: On the shopfloor level, it is also necessary 
to check the extent to which the production assets (plants, products, etc.) are equipped with communication-
capable IT. 

1.2. What contribution does the information provided by the IT systems make to the value creation process? The 
question is not applicable if no IT systems are used in your area!

1.1.1. Do you feel that the current state needs improvement? The question is not applicable if your department has a 
"rather high use" of IT systems exists.
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3.2 Evaluation of the status quo communication concept 

The evaluation of the communication requirements presented in PARK ET AL (2020) and PARK & NYHUIS 
(2021) is based on the characteristic of the respective requirement. In order to enable a standardised 
evaluation the value of the corresponding characteristic is assigned to each answer option within the 
questionnaires. Figure 3 shows an example of this for the technical degree of connectivity by means of the 
red markings. The exact system behind the red marked scoring can be taken from PARK & NYHUIS (2021). 

 

Figure 3: Questionnaire for assessing the current communication concept - Questions on the technical degree of 
connectivity 

The target value to be aimed for with regard to each question is determined by the answer option with the 
highest value. However, a department may not be placed in a worse position if it cannot fulfil this theoretical 
target value, because there is simply no need for achieving this value through improvement measures. In 
such a case the optimal condition for the respective communication requirements is present within this 
department. In order to consider this case in the evaluation, it must be examined for each answer whether it 
corresponds to a condition worthy of improvement (see blue marking in Figure 3). If this check is negative, 
the target value is assigned to the respective answer. Exemplarily, if there is a rather low level of IT use 
within a department, but this state is not worthy of improvement for the respective department, the answer 
is given a score of 3 instead of 1. This scheme can be applied to almost all questions relating to the new 
communication requirements operationalized in PARK & NYHUIS (2021) that result from Industry 4.0. 
Exceptions to this are the questions on the requirements communication barriers and international 
cooperation capability as well as the sub-question regarding the contribution of information to the value 
creation process. For these questions, the aim is to achieve as high value, since a low contribution to the 
value creation process and high communication problems in the context of interdisciplinary or international 
collaboration always appear to be in need of improvement. Furthermore, this scheme does not apply to the 
questions regarding the general communication requirements from PARK & NYHUIS (2021). With the help 
of experts with industry and scientific experience, it was possible to determine clear target values for these 
requirements that each department should strive to achieve. Accordingly, any deviation from the target value 
must be classified as a need of improvement. 

The final comparison of the target state and status quo is performed for each communication requirement of 
the communication concept. In general, the actual assessment is compared with the target value for each 

0 No use of IT systems

1 Rather low use of IT systems (not all processes are equipped with IT systems)

3 Rather high use of IT systems (almost all processes are equipped with IT systems)

Yes No

0 Low contribution 1 High contribution

 

- -  -

1.1. To what extent are IT systems used in your department? To be noted: On the shopfloor level, it is also necessary 
to check the extent to which the production assets (plants, products, etc.) are equipped with communication-
capable IT. 

1.2. What contribution does the information provided by the IT systems make to the value creation process? The 
question is not applicable if no IT systems are used in your area!

1.1.1. Do you feel that the current state needs improvement? The question is not applicable if your department has a 
"rather high use" of IT systems exists.

1.3. Gesamtbewertung des technischen Vernetzungsgrads (ergibt sich aus den Bewertungesergbnissen von Abschnitt 
1.1. und ggf. 1.1.1. sowie 1.2.):

≙
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requirement by setting them in relation to each other. This procedure is easily possible for the communication 
requirements IT complexity, IT competence, international cooperation capability and communication 
direction, since the assessment is only department-specific and based on one characteristic. The requirements 
interface compatibility, communication barriers and communication intensity are also evaluated on the basis 
of a characteristic, but it should be noted that the evaluation of these communication requirements is carried 
out across departments. Therefore, the comparison of the target state and status quo is carried out per 
department. In this way, those departments can be identified that have distinct deficits. The requirement 
communication type is also evaluated on the basis of a characteristic. However, the evaluation is carried out 
against the background of different scenarios, which result in a different value of the individual characteristic 
values. On the one hand, the communication type is considered across departments as part of day-to-day 
business, and on the other hand it is considered department-specifically for each project phase. Here, too, 
the comparison of the target state and status quo is carried out for each department or project phase. The 
same applies to the requirements for communication quality and communication structure. 

However, if a requirement is assessed on the basis of two characteristics, as in the case with the technical 
degree of connectivity, IT infrastructure and network capability, the sum of the individual assessments for 
each characteristic must first be formed for the comparison of the target state and status quo. The same 
applies to the target value. The two totals can then be compared with each other. In the case of the 
organizational degree of connectivity, this procedure is again carried out for each department, as this 
requirement is to be assessed on the basis of two characteristics as well as across departments. 

Finally, the overall result per communication requirement is determined in order to be able to compare the 
departments more easily with regard to the individual requirement. In order to be able to determine the 
overall result for the requirements that are evaluated across departments or per scenario, the sum of all actual 
evaluations per department or scenario must first be calculated. This sum is then set in relation to the sum of 
all target values per department or scenario. The ratio generated in this way finally forms the overall result 
of the respective requirement. For communication requirements that are not evaluated across departments or 
per scenario, it is not necessary to determine the overall result, since the overall result corresponds to the 
evaluation result. Overall, the comparison of the target state and status quo shows how well or poorly the 
respective communication requirement is fulfilled overall or per department or scenario. 

In order to ensure a clear interpretation of the evaluation results, five interval levels were defined, which 
assign a clear value to each result (Table 1). The intervals were selected in such a way that the various 
evaluation results of the communication requirements can be meaningfully classified. The "x" in Table 1 
represents the respective evaluation result. 

Table 1: Intervals of the evaluation results 

Interval Evaluation 

0 ≤ x ≤ 0,2 Very poor result with regard to the respective communication requirement 

0,2 < x ≤ 0,4 Poor result with regard to the respective communication requirement 

0,4 < x ≤ 0,6 Medium result with regard to the respective communication requirement 

0,6 < x ≤ 0,8 Good result with regard to the respective communication requirement 

0,8 < x ≤ 1 Very good result with regard to the respective communication requirement 

How the presented evaluation model is ultimately to be applied and how it can be used to determine action 
measures for the respective communication requirement will be explained within the framework of the 
following procedure model. 
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4. Development of a software-based tool for communication structure evaluation 

4.1 Integration of the evaluation method into a logical method of procedure for the design of 
communication structures 

The process model builds on the previously developed models, combines them with each other and thus 
makes them methodically usable. The methodological procedure consists of a total of three steps (Figure 4). 

 

Figure 4: Systematic approach to capturing, evaluating and designing communication structures in factories 

In the first step, the status quo communication concept is captured with the help of the evaluation model 
explained in the previous section (Section 3.1). For this purpose, each department that can be assigned to 
one of the three main business processes product development, order acquisition or order fulfilment receives 
a questionnaire. This questionnaire enables the capturing of the current actual state for each communication 
requirement of the communication concept in the respective department. 

The evaluation of the captured status quo communication concept takes place in the second step. Within the 
framework of a comparison of the target state and status quo, key figures are determined for each 
communication requirement, which provide information about their degree of fulfilment (Section 3.2). This 
step is also carried out for each department. 

Finally, the third step is the selection of suitable action measures [8]. These measures should serve to fulfil 
the respective communication requirement under consideration. For this purpose, the overall results of all 
departments are compared with each other for each requirement in order to be able to identify those 
departments that have similar deficits with regard to a communication requirement. Therefore, the overall 
results of the communication requirement are divided into classes. If there is only one department within a 
class, department-specific action measures are suggested for this class. For classes containing more than two 
departments, interdepartmental actions are recommended, which are to be carried out in a uniform manner 
for all departments of the affected class. 

When determining the class step size, care should be taken to ensure that it is not too large but also not too 
small. A too large step size would possibly prevent the case that to some classes only one department can be 
assigned. A step size which is too small would make the assignment of several departments to a class more 
difficult on the other hand. In both cases a meaningful application of department-specific as well as 
department-spreading measures would be hardly possible. To prevent this, a step size of 15 percent points 
was selected. It should be noted that the method only provides a choice of several action measures. Which 
measure ultimately appears to make sense and should be implemented depends on the specific application. 
Thus, the actual selection of a suitable action measure is at the discretion of the user.  

In order to make the application of the procedure model as simple as possible, it was converted into an Excel-
based application tool. 

4.2 Demonstration of the Excel tool through exemplary application 

The Excel tool is used for the systematic and efficient capturing, evaluation and design of communication 
structures in factories by quickly evaluating the captured data so that a corresponding statement about the 
communication concept can be made in a short time. Overall, the tool consists of an input module, a 
processing module and an output module (Figure 5). 

Registration of the current concept

Evaluation of the current concept

Selection of action measures

2.

3.

1.
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Figure 5: Schematic structure of the Excel tool for evaluating communication structures 

The input module represents the interface between a user and the tool. It serves the structured capturing of 
the actual concept per department with the help of the developed questionnaires. Thereby, each questionnaire 
for the respective department is located in a separate Excel file. In turn, each file contains a separate 
spreadsheet for each communication requirement that includes the corresponding questions. The evaluation 
of the captured data takes place in the processing module. There, the captured data of each department is 
subjected to a comparison of the target state and status quo and then used to determine department-specific 
as well as cross-departmental measures. Finally, the output module clearly presents the evaluation results 
for each department in the corresponding file and illustrates them graphically. In addition, it visualizes the 
overall results as well as the determined actions per department and communication requirement in a separate 
file. This file also contains a spreadsheet for each communication requirement, which summarizes the overall 
result for each department as well as suitable action measures. In the following, the developed Excel tool 
will be explained using an application example. 

In the context of the application example, a fictitious company with four departments is to be considered. 
The departments are work preparation, production, logistics and sales. Since the Excel tool is used in the 
same way for each department, it is sufficient to describe the procedure for using the tool from the 
perspective of work preparation. For this purpose, the three steps of the procedure model are run through. 
For reasons of the clarity, it is renounced however to regard each individual partial step of the evaluation. 
Only the special features of individual sub steps will be discussed. 

Step 1: Capturing the status quo communication concept  

In the first step, the questions are answered within the Excel tool by the department/area management of the 
respective department. Since the questions are closed questions where the answer options are predefined, 
this step does not require a detailed explanation. However, it should be noted that the "note" field may appear 
when answering the questions. This case only occurs if the respondent gives an answer that does not 
correspond to the target value, but does not consider it to be in need of improvement (Figure 6). Since in 
such a case the given answer is assigned the value of the best possible answer, it must be ensured that the 
respondent assesses the situation correctly. This is the only way to avoid a too good evaluation of the 
respective communication request. The respective note is intended to make the respondent proactively think, 
which may cause him or her to revise his or her answer regarding the worthiness of improvement. 

Processing module

• Comparison of target and current status for 

each communication requirement and each 
department 

• Cross-departmental comparison of the overall 
results per requirement for the selection of 

action measures 

Output module

Output of the 

results

Input module

Recording of the 

actual concept 
per department



 8
 

 

Figure 6: Application example - Capturing the current concept: IT competence 

In addition, individual follow-up questions can be omitted in the course of answering the questions. For 
example, the question about the improvement worthiness is omitted as soon as the best possible answer has 
been selected for the previous question (see red marking in Figure 7). It can also happen that the answer 
given to a question makes it impossible to answer a subsequent question. For example, the question about 
the contribution of the information to the creation of the service, which was gained through communicative 
connectivity, cannot be answered if there is no communicative connectivity (see blue marking in Figure 7). 

 

Figure 7: Application example - Capturing the current concept: Organizational degree of connectivity 

Step 2: Evaluation of the current concept 

The Excel tool automatically evaluates the captured data from step 1 by concluding a comparison of the 
target state and the status quo. The evaluation results with regard to the respective communication 

5. IT competence

0 There is at most basic knowledge of the IT systems used in the workplace (sporadic use)

1 There is a good knowledge of the IT systems used in the workplace (regular use)

2 Very good knowledge of the IT systems used in the workplace is available (years of regular use)

Yes No * For note (*) please click here

IT competence describes the ability to act correctly in an information technology environment. For this purpose, it would be 
necessary to check, for example, how well the employees can handle the software programs used. To assess the existing IT 
competencies in your area, please answer the following questions:

5.1. How do you assess the existing IT competencies of the employees in your department with regard to the IT 
systems used in your area? This question is not applicable if no IT systems are used in your department!

5.1.1. Do you feel that the current state needs improvement? The question does not apply if the employees 
within your department have high IT competencies.

*Please note:
In the course of Industry 4.0, there is an increasing IT penetration of all factory processes. It is therefore obvious 
that employees will increasingly come into contact with IT in the future and that a certain IT know‐how is 

therefore a basic requirement. Against this backdrop, the situation you mentioned in 5.1. is possibly in need of 
improvement after all. 

0

1

3

1 ) Sales 0 1 3

2 ) Production 0 1 3

3 ) Logistics 0 1 3

1 ) Sales Yes No

2 ) Logistics Yes No

0

1

1 ) Sales 0 1

2 ) Production 0 1

Low contribution to value creation

High contribution to value creation

No communicative connectivity

Low communicative connectivity (once a week contact or less often)

High communicative connectivity (contact several times a week)

7.1. To what extent is your department networked with the following departments in terms of communication? 

7.1.1. Do you feel that the current state of the respective department could be improved? The question does not apply to those departments with which your department 
has a "highly communicative network".

7.2. What contribution does the information gained through communicative networking make to the value creation process? This question does not apply to those 
departments for which there is no communicative networking!

Evaluation scale:

Evaluation scale:
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requirement are displayed directly in the corresponding spreadsheet. For example, the work preparation 
department has a medium organizational degree of connectivity (Figure 8). At this point, it is easy to see 
how this overall result is made up. First, the overall assessment for each department is determined on the 
basis of the individual assessment results in sections 7.1, 7.1.1 and 7.2 (Figure 7). For instance, the 
organizational degree of connectivity with regard to production is given a score of 4, since work preparation 
is highly connected with production in terms of communication. Furthermore, the information received from 
production also makes a major contribution to the value creation process. Since a maximum of 4 can be 
achieved for each department in terms of the organizational degree of connectivity, the target–status-quo 
comparison results in a ratio of one, which corresponds to a degree of fulfilment of 100.00 %. If this result 
is classified in Table 1 from Section 3.2, this corresponds to a very good degree of connectivity. Finally, the 
overall result for work preparation with regard to the organizational degree of connectivity is derived from 
the individual assessment results for each department. For this purpose, the measurement figures from 
Section 7.3 are added up and compared with the sum of the target values. The sum of the target values results 
from the individual target values per department and characteristic (see red marking in Figure 8). 

 

Figure 8: Application example - Evaluation of the current concept: Organizational degree of connectivity 

At the end of the survey, all the overall results for each communication requirement are combined and 
displayed graphically in a two-dimensional bar chart (Figure 9). In this way, the weak points within a 
department are immediately recognizable. Exemplarily, Figure 9 shows that the work preparation department 
has clear deficits with regard to international cooperation capability, as this requirement is not even 
rudimentarily fulfilled with an overall result of 0.00%. 

0

1

3

1 ) Sales 0 1 3

2 ) Production 0 1 3

3 ) Logistics 0 1 3

1 ) Sales Yes No

2 ) Logistics Yes No

0

1

1 ) Sales 0 1

2 ) Production 0 1

1 ) Sales 1 25,00%  Corresponds in your case to a very poor organi. degree of connectivity.

2 ) Production 4 100,00%  Corresponds in your case to a very good organi. degree of connectivity.

3 ) Logistics 0 0,00%  Corresponds in your case to a very poor organi. degree of connectivity.

Low contribution to value creation

High contribution to value creation

No communicative connectivity

Low communicative connectivity (once a week contact or less often)

High communicative connectivity (contact several times a week)

7.1. To what extent is your department networked with the following departments in terms of communication? 

7.1.1. Do you feel that the current state of the respective department could be improved? The question does not apply to those departments with which your department 
has a "highly communicative network".

7.2. What contribution does the information gained through communicative networking make to the value creation process? This question does not apply to those 
departments for which there is no communicative networking!

7.3. Overall assessment of the organizational degree of connectivity per department (results from the assessment results of section 7.1. and, if applicable, 7.1.1. as well 
as 7.2. per department):

Evaluation scale:

Evaluation scale:

≙

≙

≙
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Figure 9: Application example - evaluation of the current concept: departmental result of work preparation 

Step 3: Selection of action measures 

After the capturing and evaluation of the status quo communication concept for each department has been 
completed, suitable action measures are selected with regard to the individual communication requirements. 
For this purpose, the overall results of the individual departments per requirement are compared in a two-
dimensional bar chart. Figure 10 shows an example of this for the organizational degree of connectivity. 

 

Figure 10: Application example - comparison of departmental results with regard to the organizational degree of 
connectivity 

On the basis of this comparison, the individual departments are assigned to classes to determine which 
departments have similar deficits with regard to the respective requirement. According to this classification, 
department-specific and cross-departmental measures can then be made available for selection. In the present 
application example, work preparation and sales show a similar overall result with regard to the 
organizational degree of connectivity (Figure 11). This suggests that the two departments have similar 
deficits with regard to this communication requirement. In order to eliminate these deficits, the Excel tool 
provides a selection of different interdepartmental action measures from which the user can select the most 
suitable measures. However, it should be noted that priorities are automatically assigned with regard to the 
individual classes. The lower the class value and thus the degree of fulfilment of the respective 
communication requirement, the higher the priority of a class. The priority of the individual classes should 
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be taken into account when implementing the action measures. In the application example logistics fulfils 
the organizational degree of connectivity the least compared to the remaining departments. Accordingly, the 
class in which logistics is located has the highest priority. Therefore, this department should be given the 
greatest attention when implementing measures for action. 

 

Figure 11: Application example - selection of action measures with regard to the organizational degree of 
connectivity 

5. Conclusion and outlook 

Overall, the method developed provides a first good approach with which communication structures of 
factories can be described, evaluated and designed holistically and systematically in the context of Industry 
4.0. The comprehensive description model, which includes new Industry 4.0 requirements [6,8] in addition 
to the already known communication requirements, ensures a holistic view and thus evaluation of the 
communication structures in factories. In addition, the Excel tool enables a systematic evaluation by guiding 
the user step-by-step through the method, making the procedure more transparent and comprehensible at the 
same time. In addition, a comprehensive visualization of the assessment results supports the transparency 
and traceability of the method. Above all, however, the method is characterized by a simple as well as 
relatively low-effort application, since it was designed in such a way that no special expertise is required for 
its implementation and it can therefore also be used by non-specialists. Only the reproducibility of the 
method cannot be fully guaranteed. Although the questions are answered largely on the basis of formulated 
forms of expression, certain sub-questions are more akin to a self-evaluation. In particular, the questions 
about the improvement-worthiness of the respective current state are meant at this point. Since these 
questions can only be answered with "yes" or "no," the respondent can only fall back on self-determined 
criteria in order to make a decision between the answer alternatives. Accordingly, it would appear to be 
expedient to convert these questions into questions which can be answered on the basis of clearly formulated 
forms of expression within the framework of further research activities. 

Furthermore, from the authors' industrial experience, an extended use of this method seems obvious and 
interesting. The core of this method is the communication on machine as well as on human level between 
the different departments during factory operation. However, also during the planning of a factory the 
communication between the different departments as well as numerous specialized planners is of great 
importance. Even before the initiation of a planning project, it should be possible for a project-managing 
entity to evaluate which specialist planners communicate data, information and knowledge on different 

Action measures

Class Frequency Priority Action measures per class Action measure selection for class
Class 1 (0-15%) 0

0

Class 2 (15-30%) 0 Select measure:
0

Class 3 (30-45%) 1 Select measure:
Logistics 1

Class 4 (45-60%) 2 Select measure:
Work preparation 1
Sales 1

Class 5 (60-75%) 1 Select measure:
Production 1

Class 6 (75-90%) 0 Select measure:
0

Class 7 ( >90%) 0 Select measure:
0

-

1 department-specific

-

1 department-specific

2 cross-departmental 

-

-

The measures proposed in the following are intended to fulfill the respective communication requirement under consideration. With regard to the measures to 
be taken, a distinction is made between department-specific and cross-departmental measures. This distinction is made on the basis of a classification of the 
degree of fulfillment, whereby a step size of 15 percent was selected in each case. If there is only one department within a class, department-specific action 
measures are proposed for this class. For classes containing more than two departments, interdepartmental action measures are recommended, which are to 
be carried out in a uniform manner for all departments of the affected class.
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planning tasks and how. Especially against the consideration of an increasing digitalization in the individual 
planning disciplines and numerous attempts to develop a digital link between them (e.g. the use of Building 
Information Modelling in factory planning), a communication-oriented consideration of the planning 
relationships seems to be of great interest. Currently, decentralized data silos and heterogeneous IT 
landscapes hinder the communicative exchange, so that inefficiencies continue to occur in factory planning 
projects due to missing interfaces or misinterpretation of data. 
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