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			Preface

			Primal adaptability ensures the survival of a species. In essence, it concerns the reproduction and adaptation of genetic material passed on to the newly formed organism (system). Adaptability at the level of the genetic code is a phenomenal and unique mechanism. The ability to modify the structure of DNA (deoxyribonucleic acid) guarantees an organism the system of adaptability to ever-changing environmental conditions and the survival of the species as a whole. Secondary adaptability is the ability to adapt to current environmental conditions and to restore internal structures and processes using the self-regulatory mechanisms of each organism. Unlike in living systems, there is only the possibility of secondary adaptability in an enterprise, when a company responds to an unbalanced state in order to restore the balance. The basic mechanisms for maintaining equilibrium are the innovative activity of stakeholders involved in processes, targeted optimisation of processes’ critical points, and continuous measurement and evaluation of processes’ performance.

			The assumption that social systems are not balanced raises the question of how to find an optimal internal organisation of a company and to define processes in a way that ensures the business performance goals. If we know the business performance goals, we should ensure the development of processes that lead to its fulfilment. An answer to the question of how to optimally organise a company’s management system can be found in the effectiveness of management, which means the ratio of the amount of one’s own energy, time, and expenses to achieve the company’s objectives and the results represented by the fulfilment of these objectives. An important aspect of a management system is its orientation. The orientation of a management system is determined by defining the structure of the company in which business processes take place. There are three basic types of orientation of a company’s management system. The first one is the functional orientation, where the basic structure of management consists of line managers and organisational units entrusted to them. The second type is process-based management, where the basic structure consists of process 

			owners and the company’s processes entrusted to them. The third type is based on the process type. It is a project-based management system in which the management structure consists of project managers and unique projects assigned to them. 

			The answer to the question of why the process-based management system is preferable to the functional one is quite simple. Three basic mechanisms of secondary adaptability (targeted optimisation of processes’ critical points, measurement and evaluation of processes’ performance by a system of indicators, and the innovative activity of the stakeholders involved in processes) can only be effectively applied if the management system is process-based.

			Process-based management is a complex and difficult issue. Establishing such an approach to organisational management requires a very complex change which is impossible to perform at once. It is also impossible to perform it as a single managerial decision with the use of just managerial power. Such a change is a long-term evolutionary process which ought to be carefully managed.

			Business Process Management (BPM) can be integrated into a company’s management system in two ways. The first alternative is to transform a functionally-based management system into a process-based one; the other alternative is available when setting up a new company, which creates a process-based management system right from the beginning. The process approach is applied in process-based management systems after the integration of process management. This brings about the process-based management of companies. In this case, it is necessary to identify all of the main and supporting processes in order to create an obligatory business process model and to define all its outputs as applied in practice.

			Nowadays, the integration of BPM relies heavily on intelligent technologies. Intelligent technologies are an elementary part of new concept called Industry 4.0. Developing business processes according to the concept of Industry 4.0, we consider technological and organisational innovations that are based on the informatisation, digitisation, automation, and integration of the business system inside and outside. All intelligent technologies are based on digitisation, computerisation, and automation.

			Industry 4.0, referred to as the fourth industrial revolution, is becoming part of business life and fundamentally influences the quality of business processes and products. In particular, intelligent technologies that are indispensable in this revolution play a dominant role. Intelligent technologies as a basic element of Industry 4.0 especially fit in with series and mass production of cyclically repeated processes and material products. There are, however, industries that only manipulate a material product without transforming the product. This is a particular concern of logistic enterprises. There is no definite manual for configuring intelligent technologies for all industries, because their integration always depends on a specific production or logistical system.

			The main objective of this scientific monograph is to describe the theoretical aspects of business process management and process performance management and to analyse the utilisation of the business process models and intelligent technologies in business practice. The secondary output of this monograph is a new index for calculating an Industry 4.0 exigency in manufacturing companies.

			Our theoretical approaches are strengthened through several empirical studies that we conducted in the last few years. The partial results of our empirical research was published in many journals, but we have not yet published them in this comprehensive form. This book links the production processes and intelligent technologies. We focussed on production processes as a part of the value-added activities which are usually under the indirect pressure of customers and suppliers, and for which enterprises primarily use intelligent technologies.

		


		
			1. Process-based organisation

			During the nearly 20 years of this approach’s existence, thinking in terms of business processes became a regular part of organisation management practice. Nevertheless, Business Process Reengineering and Process-Based Management means much more than is regarded in ordinary managerial praxis. First of all, it is a real paradigmatic change in the theory of management. The complexity of this shift in paradigm makes putting it into practice not very easy; moreover, it is not easy even to understand the fundamental idea of this approach. Due to these facts, the full implementation of ideas of process-driven management are very rare. Most stories about using process-based thinking accent only marginal aspects of this approach, such as the partial improvement of evidence, reductions in time and costs, automating agendas, etc., without the real fundamental change in doing business, which is the real substance of the idea. On the other hand, there is no business area where the implementation of Process-Based Management cannot bring dramatic improvement. Hammer and Champy (1993) indicated two main characteristics which should be regarded as the essence of the idea of process-orientated management:

			• The main critical reason for this approach is the need to make the organisation flexible enough to be able to change its internal behaviour according to changes in the environment. This may include not only changes in customer preferences and needs, but also in the possibilities of satisfying them, which typically result from the development of technology.

			• The main critical consequence of the above-mentioned main reason is the change in the concept of business organisation from a strictly hierarchical one to a collaborative one. 

			 

			Once this reason is fulfilled and the organisation shifts from a formerly hierarchical to a collaborative style of behaviour, the organisation can be regarded as being managed in the process-orientated manner. 

			Nevertheless, such a change requires many partial changes in all areas of the life of the organisation, each of which can be regarded as critical. Moreover, the mutual relationships among these areas generate other consequential problems to solve. In the following section we outline and briefly discuss this complexity from the three essential perspectives.

			Figure 1.1 shows how the three essential problem areas are connected within a process-based organisation. All three example viewpoints are factored together to address all the substantial parts of the organisation’s life: content, technology, and people. Each particular point of view is characterised by typical questions which should be answered by the methodology in that field.

			 

			Figure 1.1 Service as a common denominator of the content, technological, and human aspects of the organisation’s management
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			Source: Závadský & Řepa (2014)

			 

			Process-orientated management represents the basic idea of a process-based organisation, expressed excellently by Hammer and Champy (1993) and originally called ‘Business Process Reengineering’. This idea argues for the fact that the

			organisation has to build its behaviour on an objectively valid structure of its business processes to be able to fully exploit the possibilities offered by the progress of technology. This condition is typically not fulfilled in traditionally managed organisations where a hierarchical organisation prevents managers seeing, as well as managing, the crucial process chains which should be the main subject of changes stemming from the progress of technology. In order to achieve the necessary ability to fully exploit the new technology, the traditional hierarchical way of management should be rejected and substituted with a management style based on the objectively valid model of the organisation’s business processes. Realising such an idea nevertheless raises the following questions:

			• Which structure of the system of processes supports the process-orientated management of the organisation?

			• How can key and supporting processes in the organisation be identified?

			 

			In order to make an organisation flexible enough towards the possibilities of progress in technology, one should firstly find the ‘right’ structure for the system of the organisation’s business processes. This means at first identifying the key processes which characterise the organisation, and then according to these processes reorder all necessary supporting activities as supporting processes. The key business process is such a natural process chain that covers all aspects, from the initial need of a customer to the fulfilment of this need with the appropriate product or service. Nevertheless, the above definition does not mean that the key process has to include all the activities necessary to deliver the product/service. It only has to cover all the process, i.e. to manage it using the services of supporting processes to ensure the necessary productive activities/processes on the way to the final delivery. In such a way the key process represents the management side of every business case, whilst the supporting processes represent the production side. In the process of creating the basic structure of internal business processes in an organisation by deciding about the border between the key and supporting processes, the concept of service plays the role of a universal separator. It provides the meaning of the border between management and production. This idea of a service-driven technique for creating the basic process structure of an organisation is a key concept of Methodology for Modelling and Analysis of Business Process (MMABP), which was described in more detail by Řepa (2011).

			Cooperation is a crucial problem in the process of building the system of processes. Once the basic structure of the processes is decided, the details of their particular relationships should be analysed in order to harmonise the cooperation with the internal structure and the contents of each process. Structural harmony means the synchronisation of the internal process run with the run of the other processes (collaboration between process owners/managers). Content harmony means taking each cooperation point as an act of communication between the two processes. Considering this cooperation point as a service, one can think of them as dimensions in a harmonious whole: service always means delivering the right product in the right time. An analysis of the detailed cooperation of business processes naturally brings up the following questions:

			• Why and how should processes in an organisation cooperate?

			• How should their cooperation look, in terms of time and quality?

			 

			As argued above, the cooperation of processes always means communication between them. The need for cooperation follows primarily from the mutual positions of both processes. According to the above-mentioned MMABP methodology, and consistent with the ideas of process-based management, there are only two correct reasons for the existence of the process:

			The purpose of the key process is based on added value creation: it is given by the fact that this process represents the direct way of satisfying a need of a customer, which is the universal mission of any organisation. A key process always represents the direct service to customers.

			The purpose of the supporting process is given by the services by which this process supports other processes.

			Any cooperation between processes always means providing a service, either directly for the customer or indirectly by supporting other processes. MMABP methodology contains the technique for designing the cooperation structure of processes via ‘internal outsourcing’ of producing process chains from the key processes. This natural way of providing basic support for processes is created, and cooperation is established along with the basis of the structure of processes in the organisation.

			For bringing the system of business processes to life, it is necessary to create the necessary infrastructure. There are two main kinds of infrastructure, representing two main resources in an organisation: technological infrastructure, which represents the aspects of automation, and organisational infrastructure, which represents the people aspects of the organisation’s behaviour. As the main goal of the process-based management of the organisation is to make it principally and permanently flexible, its infrastructure also needs to be flexible. Thus, there are two crucial questions to answer regarding the implementation of a process-managed organisation:

			• How can a flexible organisation be organised permanently?

			• How can the information system of a permanently flexible organisation be designed?

			 

			In Řepa (2011), the methodology for designing a process-based organisation was presented. The last step in the procedure, called ‘Building resulting infrastructures’ is based on the work with the structure of services identified in the previous steps.

			Services are identified as a general meaning of the relationships among business processes – their mutual cooperation. The details of every service are described in the form of a Service Level Agreement (SLA) and are used in the last step of the procedure as a common basis for creating all required infrastructure: organisational as well as the information system. The organisational structure of the organisation is then built directly on the structure of competencies derived from the mutual competency relationships of the processes which are defined in their common SLA. Therefore, the rights and responsibilities of managers and regular attendees of both processes directly follow from the needs of the processes. This way, the organisation’s structure is flexible and exactly in accordance with the flexibility of the processes.

			Similarly, the structure of the information system is derived from the mutual relationships of processes which are defined in their common SLA. The SLA defines all necessary products of the service and specifies their quality and timeline, which is a perfectly sufficient basis for deciding about the necessary functionality of particular parts of the information system. Business processes represent the rules of business behaviour. Each process runs as a workflow with customer specifications. Workflows are the integral parts of an enterprise information system. The workflow management system is thus a basic condition for making the organisation’s information system flexible enough in terms of the main principle of a process-based organisation.

			The common intersection of all three viewpoints is characterised by the concept of service, which represents their universal common meaning. The concept of service, as it is discussed above from all three viewpoints, represents a common denominator of the content, technological, and human aspects of the organisation’s management.

			1.1. Business process management integration

			Business process management (BPM) is a type of management in a process-based organisation. BPM can be integrated into the business management system in two ways. The first alternative is to transform the management system from functional to process-orientated, and the second alternative takes place when a new company is being set up, which will create a process-orientated management system from the beginning. Both alternatives have a fundamentally similar procedure. The integration of BPM represents the implementation of the following stages:

			1) identification of existing business processes within functional organisational units in the case of transforming from a functional to a process-orientated management system;

			2) selection of business processes included in the process model of the management system/design of business processes included in the process model of a newly established company;

			3) categorisation of business processes according to the selected criteria;

			4) determination of responsibilities for business processes (process owners);

			5) selection of the methodology for analysing and modelling business processes;

			6) selection of the technological support for BPM;

			7) analysis and modelling of the business processes and their activities and interactions;

			8) allocation of resources to business process activities;

			9) identification of existing indicators of operational and strategic performance, in the transformation from a functional to a process-orientated management system/design of a group of indicators for the operational performance of business processes in a newly established process-managed company;

			10) identification of the relationship between the business process and the strategic goals of the company;

			11) identification of interfaces between processes and draft in-house service contracts;

			12) creation of a business process model of the management system;

			13) definition of the outputs of the process model which are applicable in management practice;

			14) approval of the process model and determination of its binding force;

			15) use of the business process model in management practice.

			

			The process approach is applied in process-orientated business management systems after the integration of business process management, when we talk about process-driven companies. In such a case, it is necessary to identify all the main and supporting processes, create a binding process model of the company, and define all its outputs applicable in practice. However, there is also the possibility of applying the process approach in isolation and independently of the integration of business process management. It follows that the process approach can be applied to solve specific business problems, related in particular to the detection and optimisation of critical points and the improvement of business processes. An isolated application of the process approach in the control system does not change a functional orientation to a process one, because the boundaries of the control and managed system remain the same. Analysing selected processes is helpful in improving them.

			By the integration of business process management, we therefore understand the creation of a process-orientated business management system. An easier alternative is creating a new management system in an emerging company, when the design of business processes is not limited by the existing organisational structure and it is not necessary to take into account the needs of line managers. In companies where business management systems are functionally orientated, transformation is a more demanding process. Cienciala et al. (2011) mentioned several barriers posed by such

			a transformation, including a lack of will to change, a fear of losing job positions, insufficient communication of the expected effects, and insufficient interest from top management.

			The identification of existing business processes within functional organisational units is the first step in transforming a functionally-orientated management system. Process identification is the elaboration of a list of all processes that are carried out in the company, regardless of their boundaries by organisational units. 

			The next integration step is the selection and design of business processes included in the process model of the management system. The process model of the management system contains a description of all business processes and objects and the outputs from the process model can be used in the management practice of the company. 

			The categorisation of business processes serves to distinguish the importance of a given business process and, according to the criterion of value added, they are usually divided into main and supporting processes. 

			A fundamental integration step of process management is the determination of responsibilities for business processes in the form of process owners. In business practice, we often encounter a combination of functional and process orientation. Business processes are divided into smaller sub-lines, which is not hierarchically contrary to the principles of process management, but their boundaries then copy the boundaries defined by functional organisational units. The benefit is the application of a process approach and of a process model in management, but the complexity of process coordination increases with the number of interfaces, where it is necessary to define agreements on internal services. 

			The choice of methodology for analysis and modelling of business processes and of technological support for business process management are methodologically important for the integration of process management. These two stages significantly 
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