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1. Introduction
Around the turn of the century the American engineer Frederick Taylor (1856-1917) introduced scientific methods in manufacturing to improve the efficiency. The objective was to control labour by means of rational methods, technological means, and management techniques. Taylor has been at the centre of bitter controversies. On the one hand, his principles were warmly welcomed by industries and universities. On the other hand, they were strongly opposed by unions and politics. Despite the strong opposition, the ideas of Taylor spread quickly.

The Tayloristic principles - also indicated as Scientific Management - formed the basis of the Western industry. After World War II, the United States made a quick recovery of Western industry possible by introducing Tayloristic techniques in Europe and Japan. Large scale and highly efficient factories were designed. The sixties were the golden age of Taylorism. Large volumes of products were manufactured. However, at the end of the sixties the business environment changed considerably. It appeared that large scale factories could not cope with the requirements of customers with respect to quality and flexibility. 

The ideas of Taylor have been sharply criticised. Already in 1911 a special committee of the American congress concluded that ‘the Taylor system appears to be of such a character and nature as to be detrimental to the best interests of American workingmen’.
 Throughout the years it became clear that this committee was in right. Mass production resulted in absenteeism, high sickness, lack of motivation, apathy, low morale, sabotage, and wastage. In summary, dehumanisation and alienation.
 

A number of alternative concepts have been proposed since then to overcome the limitations of the Tayloristic principles. Generally, these concepts plea for a ‘more human’ alternative or an ‘integral’ approach.
 This plea raises a lot of questions. What is a ‘more human’ alternative? What is an ‘integral’ approach? It is argued that thinking over these questions requires a ‘vision of the whole’. 
 However, in organisation science such a vision of the whole can not be found. More than that, there is quite some confusion about the nature of and the relationship between different dimensions of industrial organisations, e.g. their technical, economical, and social dimensions. Despite that, it is believed that a ‘vision of the whole’ is required to understand dehumanisation and alienation fundamentally and to sketch the contours of a liberating perspective.


In our view, the cosmology as developed by Herman Dooyeweerd offers such a philosophical ‘vision of the whole’. A vision that can be used as a framework to analyse, to interpret, and to understand phenomena in industrial organisations. In our opinion, a structural analysis of industrial organisations is required to phantom the phenomena of dehumanisation and alienation, to discover the idea of a ‘more human’ organisation, and to explore the normative structure of industrial organisations. In other words, the aim of this contribution is to show the fruitfulness of  a reformational-philosophical approach to get a better understanding of the nature of industrial organisations and consequently of corporate social responsibility.


This article has the following set-up. In section 2 the principles of Taylorism will be reviewed and its alternatives explored. In section 3 a business case will be introduced. In section 4 this case will be discussed from  a philosophical point of view. Finally, some conclusions will be drawn. 

2. Taylorism and its alternatives 
2.1. Principles of Taylorism 
In his book Principles of Scientific Management, Taylor states that the interests of employers and employees are basically the same, i.e. a harmonious cooperation will lead to prosperity for both parties.
 In his view, this objective can be realised by the application of scientific principles. Taylor emphasises that both workmen and management have to do their fair share. The workmen have to give their best efforts and the management has to take new burdens and duties. Taylor mentions four groups of new responsibilities
: 

Principle 1: The development of a science. The first responsibility of management is to replace the old rule-of-thumb rules of the workmen by scientific laws. This principle implies the standardisation of work processes and the development of tools.

Principle 2: The scientific selection and training of workmen. The second responsibility of management is the scientific selection of the workmen to ensure that they have the qualities to perform the job. After that they have to be trained to work according to the standards. 

Principle 3: The heartily cooperation between management and workmen. The third responsibility of management is to stimulate a heartily cooperation between management and employees so that the work is done according to the principles and the laws of science. 

Principle 4: The equal division of the work and the responsibility between management and the workmen. The fourth responsibility of management states that management has to do all the work for which they are fitted better than the workmen, e.g. design of working methods, preparation of tools, planning, training, supervision, and control. The essence is that all brain work is removed from the shop floor. This principle implies the introduction of functional management. 

These four principles had an enormous impact on the organisation of labour. At first, it implied that all manufacturing activities are divided as much as possible into simple sub-tasks. Every employee has to execute one of these simple tasks. Second, it implied that all sub-tasks are standardised. The rule-of-thumb methods of the workmen have to be replaced by scientific instructions and technical tools. Third, it implied a strict separation between control and execution. Managers have to do all controlling activities and workmen have to execute only technical activities.


Around the same time as Taylor published his Principles of Scientific Management Henri Ford started the mass production of automobiles. The most characteristic element of his production technology was the moving assembly line. In this line the employee had a fixed place and the product is moving. The assembly line was made possible amongst others by an extreme division of labour.
 The exact relation between the Tayloristic system and Fords assembly line is not known. Anyhow, both have strongly influenced the development of Western industry. Taylors influence has been estimated larger in this regard than Fords.

2.2. Socio-Technical Systems Design 
The last decades a number of alternatives have been proposed for Taylors scientific management. For example, Socio-Technical Systems Design, Business Process Reengineering, Lean Production, and Mini-Company Concept. All these concepts claim to offer a more efficient, more effective, and more human approach.
 In our opinion, the Dutch approach of Socio-Technical Systems Design and the Mini-Company Concept are the most human alternatives to Taylorism.
 For which reasons? The aim of Socio-Technical Systems Design is to put an end to the extreme division of labour and to the separation of controlling and executing activities. The Dutch approach has developed a detailed design theory and design methodology to realise this aim. The Mini-Company Concept on its turn emphasises that people have to stand in the centre of the shop floor. A number of tools and techniques are offered to realise participation of employees in all kind of decision-making processes and improvement activities. 

In this section the Dutch approach to Socio-Technical Systems Design will be discussed.
 The main difference between a Tayloristic design and a Socio-technical design can be described this way. A Tayloristic factory design can be characterised as a functional design. This implies that equipment with the same function or similar process are grouped together. Products are transferred in regular intervals from one operation to the next. Employees do execute only one simple manufacturing step with this equipment. The responsibility of employees is limited to the execution of the technical process. Decisions about quality, logistics and so on are taken by a middle manager, i.e. one hierarchical level above the employee. A sociotechnical design, however, is characterised by a product-related design. That means, equipment with different functions or different processes are grouped together in order to produce one type or one family of types. So, the production is split-up in parallel lines which produce each one type or one family of types. Ideally, employees do operate all equipment or all processes on the line. Additionally, operators make decisions about quality of products and the logistics of the line. 

The objective of the Dutch approach is to develop an integral framework for the (re-) design of organisations.
 The word ‘integral’ refers in this context to the quality of work (well-being of employees), quality of the organisation (efficiency and effectiveness of the organisation), and quality of work relations (social relations between management, employees, and unions). The Dutch approach is founded in the systems theory. The organisation is seen as an open system.
 That means, every organisation interacts continuously with its environment. Consequently, the design of a production system depends strongly on the requirements of the environment, e.g. customers, labour market, legal regulations and so on. 


The Dutch approach has resulted in a coherent set of design principles, design rules and design sequences. The key elements are reduction in complexity and increase in control capacity of employees. The sociotechnical approach can be applied at different levels of an organisation. Due to the fact that this article is focused to the structure of industrial organisations this approach will be explained and elaborated for a production department. 

Figures 1 and 2 give a summary of the principles of the Dutch approach. 

Figure 1 shows the sequence of the design: 

· design first the production structure (lay-out of the factory) and after that the control structure (procedures to control the production);

· design the production structure in a top-down approach (macro>meso>micro);

· design the control structure in a bottom-up approach (micro>meso>macro);

· design the information structure (required information to control the production). 


Figure 2 shows the sequence of the redesign of the production structure: 

· the production is split up in several parallel lines. Every line produces its own product or family of products (design at macro level); 

· then each of the parallel lines is split up in segments of relating production steps (design at meso level);

· after that the workplace will be designed (design at micro level). 

Parallelisation and segmentation do result in a strong reduction of complexity.
 The criss-cross movement of the products of a functional design is replaced by a flow-like movement in a parallel line. Within a line, coherent operations are grouped together in a segment.

[image: image1.wmf]Design Sequence

Production

Structure

Macro

Meso

Micro

Control

Structure

Macro

Meso

Micro


Figure 1. Design sequence according to the Dutch approach.
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Figure 2. Reduction of complexity by parallelisation and segmentation (after Van Ewijk-Hoevenaars (1995)). 

Application of sociotechnical design principles leads at the micro level (shop floor) to an ‘whole task’. That means, the operator is performing all actions and making all decisions which are necessary to operate the line. This responsibility includes machine set-up, quality measurements, small repair and maintenance activities, and so on. At meso level of the organisation it leads to ‘whole-task groups’ or ‘self-managing groups’. Such a group is responsible for a segment of a production line (or a whole production line). This responsibility includes the planning and the logistic control within the segment (line). The members of the whole-task group are multi-skilled. They are trained to perform the various manufacturing activities.  

2.3. Mini-Company Concept 
Kiyoshi Suzaki also rejects the traditional Tayloristic approach. According to him it does not respect the humanlyness of the employees and cannot cope with the requirements of the business environment. He proposes to replace a functional layout by a product-related and customer-related organisation. Suzaki stresses that the design of a production line has to be human-oriented. He promotes all kind of improve​ments which result in easier and more efficient production methods for the operators. In his view, operators have to participate in projects to improve the production line. 

Suzaki promotes the idea of a ‘company within a company’.
 He describes the organisation as a collection of ‘mini-companies’, which are networked by customer-supplier relationships. Every unit or parallel line is considered as a mini-company. The employees who work in a unit or parallel line are seen as the owners. They define a mission for the mini-company and an improvement program. They deliver (semi-manufactured) products to internal or external customers. They receive their materials from internal or external suppliers. They report regularly to the bankers (management of the company). Suzaki gives a lot of tools to run a mini-company. The mini-company process, as described in the next section, is based on his ideas. 

2.4. Conclusion
The change from Tayloristic factories to Socio-Technical Systems Design and the Mini-Company Concept is nothing less than a paradigmatic change. The Tayloristic organisation can be characterised with the words ‘division of work’, ‘separation of controlling and executing activities’, and ‘hierarchy’. The new organisation has to be labeled with the words ‘whole task’, ‘participa​tion’, and ‘democracy’. It should be noted that in this context, the word ‘democracy’ does not refer to representation of employees in decision-making processes on company level but points to the authority of employees to coordinate their own labour activities.
 


The ideas of De Sitter and Suzaki on the labour organisation are comparable and their approaches are complementary. Wheras De Sitter has developed a detailed design theory and design methodology for organisations, Suzaki on his turn has developed a process to extend the controlling activities of a unit or mini-company to its environment and a method to introduce continuous improvement. The mini-company model expresses the open systems approach even better than the socio-technical approach itself.

3. Case: Ceramic Multilayer Actuators Roermond

Early 1992 Philips Electronics started the development, manufacturing and sales of a new product - ceramic multilayer actuators - in the plant Roermond. The first big customer was a Japanese company that used multilayer actuators as active element in inkjet printers. At the time, the market for ink-jet printers was very turbulent. In addition, the competition was very strong. As a consequence, development and production of new actuator products had to be done in overlapping stages. A culture of continuous improvement was needed to ensure higher yields, better quality and timely delivery. 

3.1. Organisation of the business unit
Figure 3 gives the organisation chart of the Business Unit Ceramic Multilayer Actuators. In 1995 the business unit counted about 175 employees.
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Figure 3. Organisation chart of the Business Unit Ceramic Multilayer Actuators 

3.2. Organisation of the production department
The production department was designed according to socio-technical principles.
 The primary production process was split-up in six units (segments): foil casting, screen printing, sintering, dicing, end terminations, and packing. Each unit delivered a clearly defined, semi-manufactured product to the next unit.  

Figure 4 gives the organisation chart of the production department. The size of the units varied from 6 to 35 employees. The departments Repair & Maintenance, Factory Engineering, Quality Engineering counted in total 15 employees. 




Figure 4. Organisation chart of the production department

The involvement of employees in the technical and organisational processes was structured by the mini-company concept as proposed by Kiyoshi Suzaki.
 In this concept every unit is considered as a mini-company with a mission, customers, suppliers, and so on. The core of the mini-company process is the so-called 9-jump, see Figure 5.  

  9-jump
  step 1
Name the mini-company 

  step 2
Write a mission statement for the mini-company 

  step 3
Make an overview of the employees and the equipment of the mini-company 

  step 4
Make an overview of the customer-supplier relationships of the mini-company 

  step 5
Interview the management, the (internal) customers, and the (internal) suppliers

  step 6
Make an improvement program for the coming period

  step 7
Execute the improvement program step by step

  step 8 
Present the results to the management 

  step 9
Start the 9-jump again        

        Figure 5. Overview of the 9-jump 

The most important activities of the 9-jump are the formulation of the mission statement, the identification of suppliers and customers, the design of the improvement program, and the execution of this program. The required information for these activities was gathered by interviewing management, customers, and suppliers. It has to be emphasised that the mini-company itself formulated the mission statement and set the priorities of the  improvement activities. The steps 1 to 6 were done during a training session. At the end of this session mission and improvement program were presented to and approved by management. In the training session various areas of improvement were identified: quality, costs, deliveries, safety and environment, motivation or morale of the group, and housekeeping. The improvement program had to cover all these areas. The seventh step of the 9-jump is the execution of the improvement program. The execution of this program was done step-by-step. Every issue was covered by a cross-level and cross-functional improvement team. Generally, such a team consisted out of five operators (one from every shift), a unit leader or factory manager, a technician or engineer, and a coach. In weekly or bi-weekly meetings the issue was solved in a systematic approach (Plan-Do-Check-Action). The eighth step of the 9-jump was the presentation of the results. The management did visit the mini-company formally to evaluate the results. After that, the 9-jump was started again. 

3.3. Conclusion
The Business Unit Ceramic Multilayer Actuators did cooperate closely with the customer in order to cope with the dynamics of the printer market. The production department was designed according to sociotechnical principles and developed with the mini-company concept. This organisational set-up appeared to be essential in order to meet the wishes of the customer (flexibility, continuous improvement). In addition, research done by the University of Twente has shown that the mini-company process contributed significantly to work satisfaction and trust in management.
 

4. Philosophical analysis

In the introduction we stated that a reformational-philosophical analysis of industrial organisations would be very fruitful to phantom phenomena of dehumanisation and alienation, to found the idea of a ‘more human’ organisation, and to explore the normative structure of industrial organisations. Such an analysis will be done in this section based on the (organisation) theoretical considerations discussed in section 2. and empirical data presented in section 3.


We do not pretend to give an exhaustive structural analysis here. The structure of the industrial organisation turns out to be a very complicated one. We will reduce its complexity by giving only a first-order analysis in which attention will be given to its most important aspects. Therefore, our analysis has a rather general and sometimes even sketchy character, not dealing with e.g. the specifics of the production, marketing and developing departments and their mutual relations. Nevertheless, we think to get a better and deeper insight in the nature of the industrial company. 

 
The structure of every section is as follows. First, an issue from organisational theory (section 2) or the empirical case (section 3) will be brought into discussion. Second, a working hypothesis or statement will be formulated based on reformational philosophy. Third, this hypothesis will be elaborated and clarified philosophically and will be made plausible with regard to organisational practice.
 

4.1. Multidimensional character of the industrial organisation

From the case: Socio-Technical Systems Design integrates the technical, social, and economical dimensions of production organisations. The Mini-Company concept is good in developing its psychical, social, economical and moral dimensions. However, both models do not provide a ‘vision of the whole’, to understand the character of these dimensions and their mutual relationships. Both concepts do not operate with the distinction between entities (systems) and modalities (dimensions or functions), as it is explored in reformational philosophy.

Statement 1: The structure of an industrial organisation is multi-dimensional: each dimension has its own irreducible quality and subsequent normative structure that ought to be respected by all stakeholders, both within the company (management and employees) and in its environment (government, customers, and non-governmental organisations).

Clarification(s): Which dimensions can be distinguished? In the case-description we discovered at least the following: physical (chemicals being transformed), biotic (waste materials that pollute the natural environment), psychical (identification of operators with their unit), power (authority of employees in the mini-company process), social (cooperation of operators within a unit), lingual (meaning of information), economical (manufacturing costs), juridical (safety  regulations), moral (quality of working life) and pistical (growing trust). The industrial organisation expresses itself at least in these dimensions. They are  necessary elements of its normative structure. In the next sections it will be argued that a dimensional approach does not offer a full account of the normative structure of the company. 


A similar multi-dimensionality can be observed in the relationships of the company with its environment.
 Most prominent in the case seem to be the economical relations with customers and suppliers. In addition, there is a juridical relationship with the government that requires e.g. certain standards of safety and environmental protection to be observed by the company. Furthermore, there is a social relationship with the local community where the factory is located. 


These observations suggest at least that the multi-dimensional structure of the company is not an arbitrary or accidental phenomenon. In reformational philosophy it is presupposed that this multi-dimensional structure points towards the multi-dimensional character or diversity of reality as such. Or to be more specific: they hint at  and are an expression of a non-arbitrary, meaningful order.
 This order has a normative character in which each dimension constitutes a corpus of specific norms or standards. For example, the laws which hold in the economic dimension cannot be reduced to juridical or social laws and the other way around. 


The practical relevance of these rather general and abstract reflections is that the industrial organisation should not be seen in a neutral-instrumental way. An instrumental approach, which dominates much organisational theory and practice, sees a production plant as nothing but a means for a certain economic goal: profit-making for the shareholders without giving due regard to the organisation of the factory, the activities done by employees, and the meaningfulness of the products; or in the case of the Tayloristic system: as a means for scientific-technological control of the labour process. In other words: an instrumental approach paves the way for a manipulative and reductionistic (cf. the revealing expression ‘nothing but’) view of the company, be it economically (managers or shareholders) or scientifically (tayloristic engineers) driven. The normativity - or in a narrower, somewhat misleading sense: the morality - of the company is then at best interpreted as an extra (a luxury or benefit in good times) or a retrospect compensation (after a scandal is being communicated by the mass media). 


Whereas normativity is always appealing to human responsibility,  it makes possible a broadening and deepening of  responsibilities of employees. In contrast, the instrumental approach only sees one or two dimensions (economical and/or technical) for which the other dimensions (like social, juridical and so on) are instrumental. Therefore, within this frame they cannot express their own qualities. Besides that, the manipulative view leads to a restricted form of responsibility; confining it to functional responsibility, without doing justice to the broader and deeper substantial responsibility of the employees. 

4.2 The coherence of a multidimensional, industrial organisation
From the case:  The absolutisation of technical, economical, and power (hierarchy) dimensions in Tayloristic organisations is the fundamental cause of dehumanisation and alienation. Such an absolutisation implies the rupture of the given coherence of the different dimensions of organisational reality. This cannot be done without paying its price. Socio-Technical Systems Design and Mini-Company Concept as alternatives for Taylorism try to respect the coherence of the different normative dimensions.   

Statement 2: The (normative) dimensions are not independent in the sense of being self-sufficient: they mutually refer to one another in a meaningful, coherent and integral order of reality. They form an order of prior (or earlier) and posterior (or later) dimensions. The earlier ones are foundational for the latter, whereas the later ones open up or deepen the earlier ones. All dimensions ought to flourish (in Dooyeweerdian terminology: open up or disclose) and stimulate one another simultaneously.

Statement 3: The design of the industrial organisation (e.g. its production, control and information structures) must respect the simultaneous development of the different dimensions of normativity. It should not strive after the maximalisation of certain dimensions, but in a dynamic way search for giving due regard to each of them. 

Clarification(s): The mini-company model requires an integral transformation of the traditional industrial organisation. In order to make this transformation successfull many parallel processes of change have to take place simultaneously. The case description shows this in a very clear way. For that reason, this type of change processes are complicated and critical. It is our guess that these parallel processes of change correspond in some way with the diversity of dimensions that we discerned in section 4.1. The results of a successful change can be seen in all dimensions: improved quality of the products (technical), high(er) motivation and commitment of employees (psychological), good relations between operators and management (social), stable profit for the company (economical), improved relationships with customers (economical), more care for the natural environment (moral), and growing trust relations (pistical).


This case makes it plausible that there is a given coherence between technical innovations in the production process, social changes in the cooperation of employees and management, economic relationships with customers and suppliers, and not to forget: the juridical prescripts of national and local governments. Another indication is that the tensions between the one-sided technical-scientific approach of the Tayloristic organisation with the human dignity of employees seem to diminish. 


How to cope with this coherence between different dimensions of the company? In the reformational-philosophical account two theoretical concepts are being combined to give a theoretical explanation: (1) the concept of sphere sovereignty; and (2) the concept of sphere universality. The word ‘sphere’ in Dooyeweerdian terminology corresponds with our concept of ‘dimension’.
 

Sphere sovereignty. Sphere sovereignty points to the uniqueness of each dimension: economical, social, technical, psychical, moral and other dimensions, each has an irreducible quality of its own. The set of laws (or norms) that govern each dimension has an original and unique quality that should be respected and honoured: economic norms have a different nature than technical standards, psychical laws cannot be identified with linguistic rules and so on. In case of industrial organisations it is of utmost importance that the multi-dimensional organisational reality is not reduced to technical (instrumental) or economic dimensions. In a reduction process the unique character of dimensions is ignored. 


Each dimension has a normative centre or kernel that characterises its original and unique quality. In a cursory way we mention that in reformational philosophy the technical dimension finds its central norm in formative power, psychical dimension in the feeling of well-being, economical dimension in stewardship of scarce resources, social dimension in human interaction, linguistic dimension in meaning or significance, juridical dimension in righteousness, moral dimension in care, and faith dimension in trust. 

Sphere universality. Each dimension has also a great variety of normative moments that refer to the normative structure of other dimensions. We would like to give two examples. 


First, dimensions refer back to earlier dimensions. For example, the moral dimension comes to expression in the structure of earlier ones. The way in which power is being used in the organisation is strongly morally charged. Every one will agree that the use of power to force compliance with safety regulations is morally required, whereas the use of power to serve self-interest is morally objectionable. The moral dimension also returns in the social dimension. To behave respectful towards an operator is seen as morally just, whereas ignoring employees at lower levels in the organisation is seen as morally unjust behaviour. Finally, the moral dimension refers back to the economic dimension of the company. Economic transactions between supplier and customer presuppose keeping agreements, even when it is to one’s own detriment. This is a generally accepted moral standard of business life. But forcing a supplier to accept loss-giving orders – in case the supplier strongly depends on the customer - is generally morally condemned. 

In these examples we notice that the moral dimension refers back to earlier dimensions. In this reference, moral norms are actualised with respect to the specific context, e.g. use of power, social behaviour and economic transactions. In reformational-philosophical language these references to earlier dimensions are named retrocipations. 


Second, dimensions point forward to later dimensions. For example, an engineer should reckon with the later dimensions of reality in designing the spatial, kinematic, and physical aspects of a production line. The machinery and the lay-out has to meet certain psychic standards. To prevent boredom, activities on and around the line must be sufficiently varied. To keep the employee attentive, the pace of the activities has to meet a certain standard. And to support feelings of ownership, the employee has to participate in the design. An engineer should shape the spatial, kinematic, and physical dimensions of a production line in such a way that these psychic standards are met. Philosophically expressed, the spatial, kinematic, and physical dimensions have to anticipate the psychical dimension. A similar thing can be noticed concerning the social standards that a production line has to deal with. The design of a line has a considerable influence on the social behaviour of the operators. A conveyor-like structure makes social intercourse and cooperation between operators difficult. A cell-like structure, on the contrary, strongly facilitates social contacts and cooperation between colleagues. These two examples show that spatial, kinematic, and physical standards of a production line have to be designed in such a way that psychic and social standards are honoured. In other words, earlier dimensions refer to later dimensions. This type of references are named anticipations.


In sum, we explored in a cursory way two different types of references. We have seen how typical moral issues to refer to earlier power, social, and economic dimensions. We have also discovered how typical spatial, kinematic, and physical aspects of a production line anticipate upon psychic and social dimensions of the industrial organisation. The interpenetration - a concept borrowed from Niklas Luhmann but used in a Dooyeweerdian sense (Luhmann restricts this concept to relations between systems
) - of each dimension in all other dimensions is expressed in reformational philosophy with the theoretical notion of sphere universality.

4.3. The company as interlaced structure
From the case: The business unit Ceramic Multilayer Actuators consists of three main departments: marketing and sales, development, and production. How can we characterise the  business unit as such, that is as unity or totality? And how do we interpret the specific character of the different departments? 

Statement 4: Any organisation is especially characterised by two of its dimensions. The first dimension is the foundational one and the second dimension is the leading one. In case of an industrial organisation the foundational dimension is formative power and the leading dimension the economic one. 
Statement 5: In an industrial organisation different sub-organisations can be identified, e.g. marketing and sales, development, and production. These three sub-organisations have the same foundational dimension - formative power - but a different leading dimension - economical, technical, and technical, respectively.  Marketing and sales, development, and production are enkaptically interlaced. This interlacement can be specified as a correlative enkapsis.

Clarification(s): In this section the normative structure of an industrial organisation as entity is investigated. Reformational philosophy uses the word ‘entity’ to denote the integral character of concrete social institutions which is more than the sum of its separate modal dimensions. Systems theory uses the term ‘social system’ to indicate the integral character of a concrete social institution, e.g. Niklas Luhmann. 


In reformational philosophy the structure of a thing, concrete phenomenon, or human organisation is being defined with the concept of the individuality structure. This concept expresses that a thing, phenomenon, or organisation has a typical identity. This identity is described by means of two specific dimensions: the foundational dimension and the qualifying dimension.
 


The foundational dimension refers to the ‘basis of existence’ of the individuality structure. A business organisation is founded in the historical or technical dimension. Organisations are shaped by human beings. More precise: it requires formative (organisational) power to establish and maintain social relationships in an ordered way. In our context, the industrial organisation is only possible if natural resources, equipment and machinery, capital, labour and knowledge is being concentrated and shaped in a durable organisation.  


The leading dimension refers to the ‘characteristic leading’ or ‘guiding’ dimension of an individuality structure. It shapes the way in which the other dimensions are being developed into a specific social relationship or organisation. In the business organisation the leading function is the economic dimension. The meaning of every business organisation is to produce in an efficient way goods or services for customers in such a way that it gets enough financial returns to continue its existence (including the making of a living by its employees). All other (normative) dimensions get their specific colour or shape under the guidance of this leading economical dimension. The fact that the economical dimension is the leading dimension should not be understood in a deterministic way. It gives expression to the typical normative character of the individuality structure of the company. Whereas normativity appeals to human responsibility and creativity, it can never be deterministic in character. Social and ecological responsibilities, although under the guidance of the economical dimension, can still be given concrete shape in very different ways.

The industrial organisation consists of several different sub-organisations. In this context we restrict ourselves to the departments of development, production and marketing and sales. Analogous to the company as such, these sub-organisations on their turn are characterised by an individuality structure of their own. All three of them can function independently and are therefore not necessarily found in every industrial organisation. Recently, newspapers report that Philips reformulated its business strategy by focusing more on development and marketing and sales as main sources of added value, whereas production factories (assembling products does not generate significant added value) will be outsourced more frequently 

All three departments are shaped and maintained by human efforts. Therefore, their foundational dimension is formative power. As we move on to their leading functions, a somewhat more differentiated picture shows up: the marketing and sales department is qualified by its economic dimension, whereas both the development and the production departments are guided by their technical or formative dimension.
 

If an industrial organisation is made up of these three different departments, it can be characterised as an enkaptic interlacement, more specific: a correlative enkapsis. It is an enkaptic interlacement, for it fulfills two criteria of (1) an independent internal leading function and (2) an internal structural principle of their own.
 The correlative character of this enkaptic interlacement is shown by the mutual dependencies between development, production and marketing and sales. 

4.4. The production department: relating mini-companies

From the case: in the production department of the Business Unit Ceramic Multilayer Actuators the primary process was differentiated in six units or segments. Each unit delivered a sharply specified semi-manufactured product to the next unit. The units were organised as mini-companies. 

Statement 6: The mini-companies deal with different segments of the production process. They are related to the production department in a parts – whole relationship. Their mutual relations are to be understood as parts – parts relations. The mini-companies have the same foundational and leading dimensions as the production department, namely the technical and technical dimensions.

Clarification: In Socio-Technical Systems Design the primary production process is not organised any longer in a functional(istic) way, but product- and customer-related. A reduction of complexity is realised by parallelisation and segmentation of the production (see fig. 2). In the Roermond factory the primary process was split up into six well-defined segments, each of them organised as a mini-company (see fig.4). Each mini-company is dependent upon the other ones in the chain. Moreover, each mini-company derives its reason for being, that is its  identity, from the totality of the production process, that is the manufacturing of actuators. Restated in systematic-philosophical terminology: the parts can only be understood from the internal structural principle of the whole.
 In our context, the mini-companies have therefore the same foundational and leading function as the production department as a whole. In section 4.3 we formulated both functions in terms of the technical dimension. The fact that both the production-department as totality and the mini-companies as its segments have the same foundational and leading dimensions leads to the conclusion that they relate to one another in a parts-whole relationship. This is confirmed by the empirical fact that the mini-companies cannot exist autonomously, isolated from the production department.

4.5. The mini-company as interlaced structure
From the case: The production structure, control structure, and information structure of a mini-company have their own specific qualities. In addition, these structures depend considerably on each other. The design of the factory starts with a top-down organisation of the production-structure, which on its turn conditions the bottom-up design of the control-structure. The information-structure can only be organised in a proper way after the production- and control-structures have been designed. 

Statement 7: A mini-company is an interlaced structure made up of a production  structure, control structure, and information structure. On the one hand, these structures have a quality of their own and are in this sense autonomous. On the other hand, they are strongly dependent on each other and strongly influence each other. In more precise terms: these structures are bound into an encompassing whole that we identify as the mini-company.
Statement 8: The concept of the mini-company as an enkaptic whole reveals two normative features. First, the opening up or disclosure of the (technically qualified) production structure by the (socially qualified) control structure, and of the (socially qualified) control structure by the (lingually qualified) information structure. Second, the irreversible foundational relationship between the production structure, control structure and information structure.
Clarification(s): In a mini-company three different structures are present: production structure, control structure, and information structure. These structures have the characteristics of an individuality structure. 

Production structure. The production structure encompasses the machinery, processes, and lay-out. The production structure is founded in the technical dimension. After all, it is the result of human formative processes. The production structure is internally qualified by the technical dimension. The most important argument is that ceramic multilayer actuators are the result of a complicated formative process in which chemicals are transformed into products.   

Control structure. The control structure encompassed all actions, procedures, agreements, and meetings that are required to control the production structure. The 9-jump is a typical part of this structure. The control structure is the result of a human formative process. Therefore, the founding dimension is technical. The control of a production line cannot be done by one person but requires the coordination of activities of all employees (operators, engineers, management). In other words, the control structure is characterised by human cooperation. Therefore, we propose the social dimension as its leading function. 

Information structure. The information structure encompasses all information that is required to operate the production line. Instruction cards for operators and wall-boards with productivity results are typical parts of this structure. The information structure is also the result of a human formative process. Therefore, the founding dimension is technical. The interpretation of information is crucial for the operation of the production line and the running of the mini-company. Therefore, we propose the lingual dimension (symbolic meaning) as its leading function. 

In the mini-company these different individuality structures are interlaced. In reformational philosophy this interlacement is conceptualised by the notion of enkapsis or enkaptic interlacement. Dooyeweerd derived it from the science of biology and transformed it in such a way that it could be applied to social communities and relationships as well.
 The most important criteria for an enkaptic interlacement of social entities is that they have different leading functions and different ‘internal structural principles of their own’.
 In an interlacement of differently qualified individuality structures, these structures influence each other in such a way that their internal structure keeps its own unique characteristics. 

In our analysis of the mini-company we saw that the production structure, control structure, and information structure indeed have different leading functions. We also discovered that these structures build upon one another: the control structure presupposes the formation of the production structure. The same holds for the information structure in relation to both the production and control structure. In other words, the production, control and information structures are ‘hierarchically’ organised: they are irreversibly founded upon each other.
 This hierarchical type of intertwinement of different individuality-structures is discerned in reformational philosophy as a foundational enkapsis.
  

We see three important gains of this theoretical explanation. First, systematic-philosophical analysis is helpful in getting a sharper and better insight into the structure of the (mini) company. It clarifies the variety and diversity of processes going on and at the same time gives a model for dealing in a differentiated way with coherence and integration. 


Second, we discovered that all three structures of the mini-company have a technical foundation. The hierarchical character of the production-control-information structure does not necessarily have a kind of technical determinism as its consequence. On the contrary, the design of the production structure is a very responsible task. By giving attendance to the psychical, social, lingual, aesthetical, juridical and moral object functions of machinery, processes and lay-out, control and information structures can be organised in such a way that human dignity and responsibility is honoured and even deepened. 


Third, our systematic analysis gives us a better insight in the position of the employee in the company. In reformational-philosophical terminology, an employee is by her acts enkaptically interlaced in an organisation. The type of interlacement involved is a foundational one. An organisation cannot exist without persons bearing responsibility for it. The other way around: persons can exist independent of a certain or specific organisation, but in modern, functionally differentiated societies cannot escape organisational life as such!
 As a consequence, employees cannot be considered as ‘interchangeable parts’ of the industrial organisation. On the contrary, they offer an unique contribution in skills and working-experience. 

4.6 The relationships of the mini-company with its environment
From the case: An important reason to implement the mini-company concept lies in the demanding requirements of the market. Critical expectations of the customers did trigger the company to look through the lenses of its stakeholders. Another important reason to apply the mini-company model is to increase the responsibility of employees and thereby contributing to the recognition of their human dignity. 

Statement 9: The mini-company has a qualitative diversity of relationships with different stakeholders in its environment. This diversity is founded upon the multidimensionality of (social) reality. The specific character of these relationships opens or discloses the structures of the mini-company.

Statement 10: The relation of a mini-company and its environment (the stakeholders) is a relationship of mutual dependencies. In reformational-philosophical terms: this relationship can be characterised as a correlative enkapsis.

Clarification(s): In this section we will restrict our analysis to some relevant stakeholders of the mini-company: internal customers, external customers, shareholders, government, and natural environment. 


First, a mini-company has to do with internal customers. In our context, the internal customer is the mini-company which executes the next steps in the production process. This type of customer-supplier relationship is primarily characterised by technical standards. The Roermond mini-companies are focused on the transformation of materials via semi-finished products to end products. The wishes and needs of the internal customer influence the production structure, control structure and information structure of the mini-company to a considerable degree. This influence is formalised amongst others in the 9-jump. The relationship between mini-companies is characterised by mutual dependency and mutual influence. In summary, the relationship of a mini-company with its internal customer is qualified by the technical dimension and characterised by a parts-parts relationship, whereas the relation with the production department is a parts-whole relationship (see 4.4)


Second, a mini-company has a specific relation with the external customer (being represented by the marketing & sales department). The optimal fulfilment of their demands, needs, and wishes, did induce a system of quality control, quality improvement, and quality assurance in which all object and subject functions of the production structure, control structure, and information structure are being developed. Not only economical dimensions have to be opened or disclosed, but also social, lingual, juridical, moral, and trust dimensions. The relation of a (mini-)company with its  customers is a relationship of mutual dependency and mutual influence. In summary, the relationship of a mini-company with its external customer is qualified by the economical dimension and characterised by a correlative enkapsis.  


Third, a mini-company has a specific relation with shareholders (being represented by the manager of the business unit). There is a regular exchange with respect to the contribution of the mini-company to the profitability of the business unit. Requirements with respect to cost reductions and quality improvements have to be translated into the production structure, control structure, and information structure of the mini-company. In reformational-philosophical terminology: the different structures of the mini-company are opened or disclosed by the requirements of the shareholders. The relationship of a mini-company with its shareholders is also qualified by the economical dimension and characterised by a correlative enkapsis.  


Fourth, a company is a juridical entity that is bound to the territory of a certain government. The government has the power to enforce its laws and regulations. For that reason, the relation between a company and the government is an unequal one: one-sided interdependence and influence. Such a specific relation names Dooyeweerd a territorial enkapsis.
 Mainly, a mini-company has to do with safety and environmental regulations. The production structure, control structure, and information structure of the mini-company has to be opened by the juridical requirements of the government. In other words, the juridical object functions of these structures are disclosed. In summary, the relationship of a mini-company with the government is qualified by the juridical dimension and characterised by a territorial enkapsis.


Finally, the relation of a mini-company with the natural environment. In the case Roermond the natural environment is represented by the environmental officer of the plant. In a relation of mutual dependency and mutual influence the production structure, control structure, and information structure of the mini-company are opened or disclosed. For example, technical improvements were implemented to reduce pollution (production structure), employees were trained in environmental responsibilities (control structure), and the amount of exhausted gases was monitored and published (information structure). The relationship between a mini-company and its natural environment has to be qualified primarily as morally; especially, a retrocipation to the biotic dimension is important. 

5. Conclusion
In this article the fruitfulness and applicability of theoretical concepts from reformational philosophy as developed by Dooyeweerd have been investigated. A reformational-philosophical reflection on organisational concepts gives a deeper insight in the different dimensions of organisations and their mutual relations. In addition, the character of the different structures in an organisation have been analysed and relationships between these structures described. 


The most important results of our structural analysis are the following:

1) The leading dimension of an industrial organisation is the economical, its foundational dimension the technical or formative dimension.

2) Its departments, such as development, production and marketing and sales are related by a correlative type of enkaptic interlacement

3) The production department (this can be generalised for other departments) consists of a certain number of segmentary organised, self-steering units (mini-companies) that are related in parts-whole relationships.

4) At all levels of the industrial organisation (the company, the departments, the mini-companies) three different individuality structures can be discerned, namely the production-structure, the control-structure and the information-structure. They are related by an irreversible foundational type of enkaptic interlacement. 

5) The relationship between the industrial organisation and the stakeholders in its environment is based upon the multidimensional character of (social) reality and expressed by mutual dependencies. These can be helpfully understood as forms of correlative enkapsis.

The structural analysis given in this article is of utmost importance to understand the relationship between technical, social, economical, and moral dimensions of organisations. Negatively phrased: to understand the coherence between technicism, economism, and organisationalism. Further, the normative structure of  industrial organisations - in design and in organisational development - has been made explicit. This analysis is foundational for developing the social responsibility of organisations. 
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