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Abstract 

In addition to explosive markets and shorter process life cycles, digitalization is one of the most 

important influences companies have to deal with in the subsequently years. Changeability is the basic 

requirement to stay successful in times of impulsive transitions. This paper be evidence for an approach 

of how to amplify the ability to change in front of the challenges of digitalization.The mainly focus is 

on organizational aspects. The major extension refers to communication issues, based on an approach of 

social system theory. 
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 Introduction 

The rising costumer requirement for individualized products and the growing competition in the 

manufacturing sector are reasons for the increasing volatility of the market. Shorter product and process 

life cycles come along with those adjustments. Enterprises react with the optimization of their flexibility 

and started to become changeable and agile. With help of those attributes they have the possibility to 

handle the increasing complexity and to produce their products as efficient as possible. 

The next change impulse is reaching: the digitalization. Besides the need to change, digitalization 

provides new opportunities to optimize products and processes in a manner that was not known before. 

Otherwise, digitalization enables new competitors to penetrate the market. Thus, the new challenge for 

manufacturing companies is to handle digitalization and its opportunities in a nearly unknown 

competitive environment.  
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In this paper an approach is presented that supports companies in identifying and estimating change 

impulses of the digitalization. It is based on the social system theory and focusses on organizational 

aspects. 

Theoretical background 

Social System Theory: 

A system consists of different elements and their relations, which are delimited from the environment. 

The elements of a system are the smallest units and can also be combined to sub-systems. Across the 

system boundary an exchange between different systems and their environment occurs. A manufacturing 

company can be considered as a system consisting of technique, organization and staff. 

The relations inside and outside of the system can be coupled loosely or strong. Strong coupled 

structures are characterized by deterministic processes and relations. That qualifies technical systems to 

produce stable beside predictable situations. As soon as the human factor is involved, strong couples 

have to be loose. The same applies for organizational structures, because neither human nor 

organizational processes are deterministic. Only loose couples allow reacting flexible in unknown 

situations. 

The social system theory of Luhmann is on the ability of systems to change and evolve out of 

themselves (autopoiesis). He describes organizations as social systems. While the general system 

theory of Bertalanffy mainly considers internal processes of systems, Luhmann also focuses on 

relations between systems and their environment. This is based on self- and environment-observation of 

the system. In the context of social system theory, communication enables systems to exist. With help of 

this attempt, Luhmann extended the scope of system theory and emphasizes the role of man and loose 

couples in systems. 

Based on the social system theory, Claussen characterizes factories of manufacturing companies as 

social and loosely coupled systems. By means of self-organization, factories as social systems are capable 

of flexibility changes. This characterization makes self-adaption of the system possible . 

This paper uses the approach of organizations as social systems, grounded on observation and 

communication to handle complexity and to enable changes. 

Changeability: 

Changeability is the potential of a system to adapt beyond its calculated flexibility corridors. 

Flexibility enables the system to handle the daily volatility of its processes, while changeability mostly 

needs structural adaption.  The change process has to be as fast and economic as possible. The ability to 

change can only be successful, if all elements of a system are included. Thus, manufacturing companies 

have to enable technique as wellas their organization and human effort. 
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Figure.:Change Process 

 

Figure 1 shows the sequences of the change process. It starts with the impact of an impulse on a 

system and ends with the realization of measures, which are initiated on the basis of a decision. 

This decision results from communication. The ability to change exists only in case the adapted system 

stays stable and if the change has beeneconomic . 

Wiendahl et al. characterize universality, mobility, modularity,compatibility and scalability as 

main change enablers, whichqualify companies to adapt their systems successfully. The ability of 

technical systems is important to react and realize change activity. Humans enable the system mainly 

because of their competence and motivation, not just during the realization process, but also while 

making a decision. 

While current research mainly considers technical aspects to increase changeability, this paper 

focusses on the role of organization. It has to give the setting for an efficient communication and decision-

making process in the company, which are required for a successful realization. 

Digitalisation: 

One of the most relevant current uncertainties for manufacturing companies is digitalization. The 

digital  transformation includes technical possibilities all around digital data, like Internet of Things, 

Big Data or smart services. Interconnection and digital customer access are as important as new 

automation developments like robotics or additive manufacturing. Those are chances that come along 

with digitalization as well as possibilities to create more ergonomic work in production, to produce more 

individual products and in the end to produce in a more efficient way.  However, digitalization also 

includes risks like the required change of competences, IT security and higher competitive pressure as 

well. Digitalization is a megatrend that affects every part of society and economy, while its impacts are 

incalculable. 

Besides direct impacts on technical properties, digitalization also transforms the organization and 

operational structure of companies. To manage new change impulses, established companies are able to 

use their experience. This is a vast competitive advantage, but may not be sufficient anymore. Companies 

need to find the right balance between stability and flexibility to use both . 
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Kreutzer is speaking of Digital Darwinism, in case companies do not react on those impulses.This 

occurs once companies do not change as fast as technologies and environment do and leads to an 

existential threat.  

Digitalization is necessary to become changeable and agile by using the potentials of new 

automation, communication infrastructure or to get networked within the system and the environment. 

But this success assumes an extensive change in every section of the company. 

Approach for describing organizational aspects of changeability 

       Overview: 

       The opening paragraphs reveal the necessity of an increasing changeability in the context of 

digitalization. It has been shown that it is not sufficient to enable technical equipment without observing 

the forces of digitalization for human and organizational aspects. Because the current research in the field 

of manufacturing companies concentrates on technical issues, this paper provides first approaches for a 

changeability process that focuses on organizational aspects. Technical and human potentials can be 

exploited with help of the organizational ability. 

Communication Process: 

Every process of change starts with the arrival of an unknown impulse. This impulse reaches the 

system and starts acting before the system recognizes it. The influences of the impulse cannot be 

restricted before the system receives an information about it. At this point communication starts. The 

information has to be carried on to generate anunderstanding of possible consequences. The realization 

of change actions can only start after a decision has been made. Thus, the change process includes the 

reaching of an unknown impulse, the communication of the system to generate a decision and the 

realization of it. Communication is unavoidable to conduct changeability. 

As described in the social system theory of Luhmann, communication is the main process that 

characterizes systems. Communication is considered as the basis for decisions. Every social system is 

communicating with itself and its environment. According to Luhmann, the communication process 

consists of information, message and understanding. Because every communication process ends in it, 

the decision part can also be concluded in the term of communication. According to this, 

communication can be defined as a process of information, message and understanding, which ends in a 

decision. 

To understand the entire communication process, all parts of it are described in Table 1 with the 

help of a vivid example: 

Table 1: Description of the change process with focus on communication according to Luhmann. 

Table 1: 

Change part Description Example: Raining 

Impulse An impulse impacts on a system. It starts raining. 

Communication Information The change is noticed by a member of the X recognizes raindrops outside the window. 
system. 

Message The member informs other members about the    X informs his colleagues Y and Z about the change 
detection. of the weather. 
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X: “Look, it started raining.” 
 

Understanding    The informed members generate an X, Y and Z discuss about the consequences: 
understanding about the incoming impulse. Y: “Maybe we should close the window?” 
Understanding includes also Z: “No it’s not necessary. The rain will stop in a 
misunderstanding. This discussion is needed few minutes.” 
to generate a multidimensional comprehension X: “I agree with Y. It is raining more and more.” 
and is essential to generate a reasonable Z: “Yes, you are right.” 
decision. 

Decision The decision bases on the understanding that The current system state should be changed by 
was made before. closing the window. 

Realization An action follows based on the decision. Z closes the window. 

 

 

 

Every decision is based on the noticed information, their disclosure, the generated understanding and 

involves an action. This can be the change of the current system state or its maintenance. The task of the 

understanding process is to study the pros and cons of possible impacts of change impulses and to oppose 

the effort of a change action against the not acting.  

To create an efficient communication process in organizations, it is important to generate loose 

couples inside and to other systems. Organizations have to be enabled to become changeable and to 

decide and react fast. 

Role of Organisation: 

The structure of established companies grows over time and becomes more and more complex. On 

the one hand, this slows processes down. On the other hand, the companies generate the ability to stay 

stable facing their daily business challenges. For example, the Original Equipment Manufacturers (OEM) 

in the automotive industry generate processes and products for an efficient automobile production, which 

enables them to stay successful for decades in front of their competitors. In times of digital 

transformation, this stability endangers to become rigidity. While digitalization enables smaller and 

more flexible companies to enter the market,established companies have to become faster and more 

flexible in order to not  lose the grown advantages.The environment changes and because of this, 

organizational systems like manufacturing companies have to change as well in order to subsist. 

Organizations are characterized as social systems, which exist because of their ability to 

communicate. This competence is also based on the members of the organization, who have the capability 

to decide.The organization pools the competence and knowledge of its members and arranges it 

with the help of organizational and operational structure. Thus, the organization has to give the 

fundamental setting to use the ability of all members. The challenge is to find ways to use the acquired 

stability but at the same time to become more flexible by dissolving those strong structures. Only with 

optimal relations between loose and strong couples in systems, established companies can handle the 

new speed of innovation and competition. This involves the willingness to take risks. 
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Aim of fureher Research: 

The change from established structures to more flexible and faster processes of the whole 

organization cannot be realized overnight. Because of this, the research aims to develop a model, which 

gives a solution approach to become changeable in a realizable way without the risk of losing the 

consisting capability and advantages of established companies. The goal is not to become a startup, but 

to react in an appropriate way to handle changes while generating profit. 

For this reason existing innovation processes that are already established in manufacturing 

companies will be analyzed. Those processes are mostly carried out beside the daily main processes. 

The research will occupy the necessity to combine both. 

The model will show how to implement and create a successful communication process within long-

established companies. The organization is the instance, which allows implementing communication in 

a comprehensive way.  

One possibility could be the founding of a smaller, changeable sub-organization, which is embedded 

in the existing organization and loosely related with its processes. It is important that both are in constant 

exchange and not separated. The process of daily business and innovation progress have to be combined. 

Only if this is guaranteed, the experiences and knowledge of existing processes can be used to become 

fast and. Further research has to examine the impact of this combination to a more efficient 

communication process, which lead to a higher changeability. 

Use Case in automotive industry: 

Due to its pioneering role, the automotive industry is a major example for manufacturing companies 

that need to change in front of the challenges of digitalization. Therefore, the research uses the setting of 

an automotive plant of an OEM to examine the ability to implement a more flexible communication 

process and its effect on the changeability of the plant. The use case will be used to examine the impact 

of optimized communication and decision-making processes. It will be shown how measures for 

enabling organizations can increase the changeability of the whole system. 

For this reason, an innovation team has been set up as a sub-organization within the system of the 

plant. It unites human effort, technical ability and loosely coupled operational and organizational structure: 

The team includes experts from the body and paint shop, assembly, IT, lean management, human 

resource management, logistics, quality management, works council and so on. It is a broad-based 

organization, which consists of permanent and changing members. According to that, the team unites the 

knowledge of all departments of the plant. 

It uses a special area to test technical innovations and their aptitude for the production system. This 

space is an open resource, which can be used by all members of the plant. Thus, the innovation team is 

not completely delimited from its head-organization. Their elements are loosely related. 

Besides the support with technical enabling of machines and processes, the main task of this group is 

to coordinate information about innovative trends and to create an understanding about their 

consequences. To generate an optimal communication process, the information about change drivers 

comes from the employees of the plant as well as from outside, for example from the headquarters or from 
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cooperation with universities and other partners. With help of this, the internal observation of the plant 

system can be covered by its members themselves. Additionally, external partners support the 

identification of future change impulses from outside. 

Every elected representative of the innovation team performs a first prioritization of the given 

information. In regular meetings, the whole innovation team messages the information about new 

change impulses and discusses them. Based on the knowledge and experience of every member, an 

understanding can be generated and possible activities can be prioritized. Because of the direct link to 

different hierarchical levels as well as the management, the innovation team can recommend decisions for 

a fast implementation of measures to handle an observed change driver. 

Considering its loosely coupled organizational structure and its broad-based operational relations, the 

innovation team is a perfect example for a functional communication process in the system of a 

manufacturing company. With the aid of this, the coherence of communication-based organization 

structures and an increasing changeability will be validated. 

Conclusion  

Digitalization is the latest impact, manufacturing companies have to deal with in order to stay 

successful and endure. To escape the consequences of Digital Darwinism, companies have to increase 

their ability to change. While current research mainly considers technical enablers, this paper 

presented an approach of how to raise changeability with the help of organizational adaption. Because 

of this the social system theory is used to emphasize the role of human and organizational structures 

besides technical competences. Communication was presented as the possible solution to increase the 

changeability of established companies. 

Further research will create a model which will show how to implement changeable processes within an 

existing system. This model will be based on the findings of the importance of communication.  

To proof the practicability of the model, the effects on the changeability of manufacturing 

companies will be validated by the example of an automotive plant. 
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