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Autopoietic Viable System Model Yukihisa Tsuchiya*



This article considers the Viable System Model (VSM) from the viewpoint of autopoiesis. Looking at the lowest recursion level, a VSM prototype can be found; namely, people’s interactivities are the source of viability and produce the system. I call the provisional family unit the social autopoietic unit. People’s autopoietic activities are essential for organizing; for that, I view VSM as the organization of necessary functions, and as a result, a foundation for autopoietic VSM is obtained. Copyright # 2006 John Wiley & Sons, Ltd. Keywords
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1. INTRODUCTION The purpose of this paper is to construct a foundation for an autopoietic Viable System Model (VSM) and investigate its properties, bearing Stafford Beer’s words in mind. ‘Only a viable system exhibits autopoiesis at all, since autopoiesis is defined as a ‘‘characterization of life’’’ (Beer, 1979, p. 411). Originally, the ideas of autopoiesis and VSM were derived from living bodies, but their logics are in different dimensions. Beer recognized the importance of autopoiesis to VSM, and he says they should correspond, but he gives few details of this topic. Maturana and Varela characterize the living body by its self-maintenance at the cellular level, and as self-referential from the nervous system.
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Only the cellular level, i.e. metabolism, is autopoietic. The nervous system maintains the homeostasis of the organism and in this sense it is related to autopoiesis. Therefore, the authors discuss both. In this paper we interpret VSM as expressing the set of necessary functions for the viability of all organizations. Such VSM function is maintained over recursive levels. We call this operation ‘coupling’. Beer says viable systems should be self-referential. Therefore, autopoietic VSM should satisfy autopoietic property and self-reference. The possibility that social organizations have VSM function is slight, and even in a viable system it is difficult to satisfy the requirement of self-reference. Therefore, Beer requires principles and axioms, that is, the variety engineering that is to maintain the self-referential property. What Beer describes is the simultaneity of responses from realized subsystems. This is quite clear from his definition of cybernetics. Received 20 August 2004 Accepted 21 July 2005



RESEARCH PAPER When we think about the autopoiesis of society, we should specify the organic composition that supports the autopoietic activities. This is to answer the following questions: ‘What does society produce?’ ‘How is order maintained?’ In relation to this, we should concretely specify the self-producing components that have an unchangeable circular functional relationship in which the components produced participate in the next stage production for further components while keeping their cohesion and order. Autopoietic operations might enable each unit to make a closure by itself. Some problems seem to exist here. In autopoiesis, the authors do not have a coherent view of the subject. Their concept of self-reference is divided into two meanings: one is strictly biological; the other is in cognitive activities. The strict meaning is held only in the organism, and for the latter we need a new concept. Moreover, they do not give the autopoietic unit and its structure in society concretely. In addition, they do not propose an integrative principle, as in VSM. In Section 2, VSM as the necessary condition to integrate organization will be discussed. The contradiction of interpretation of self-reference by Maturana and Varela is discussed in Section 3.2. This contradiction stems from their interpretation of self; it will be expanded for autopoiesis in Section 3.3. In Section 4, the social autopoietic unit will be defined, which will be called the provisional family unit. In Section 5, the properties of the autopoietic viable system will be discussed. In this paper, the viable system is referred to as the system and other organizations we call unities; therefore the system is contained in unities. In addition, we call the intermediate units the sections and departments in a unity comparing with unity.



2. 2.1



VIABLE SYSTEM MODEL: FOR FUNCTION Function



We will discuss VSM as the necessary condition for organizations. I acknowledge that there are Copyright  2006 John Wiley & Sons, Ltd.
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Syst. Res. three approaches to VSM. The first is the investigation into structures; the second is the comprehension of functions; and the third is the understanding of individual behaviours and processes, i.e. each means, respectively, approaching from the ideal structure, from the standpoint of VSM in this paper’s sense, and from the theory of autopoiesis. Social organizations should be considered from three aspects. Regarding the first approach, strategies and methods only work in the structural aspect. Cybernetic laws can also operate on the structural aspect. The crucial crisis is made within the structure, not from outside. Therefore VSM is affected indirectly from the structure. VSM does not recommend the ideal structure. Therefore we cannot make unities fit a mould that is named VSM. The structures are composed of an accumulation of components, i.e. the basis of the structure is the coupling of components. Moreover, all unities make the closure on their structure and function autonomously; they need integrative principles which are to maintain cohesion. It is more important that these components and their coupling can emerge and maintain VSM on their structure. Therefore, social autopoiesis sustains both. Inversely, social autopoiesis demands to be in the internal of unity, that is, it needs a structure over it. The relations of these are mutual. All unities and systems need an explanation for this mutual relationship which accompanies with identification and accepting order intrinsically, and which maintains the balance between development and order. This psychological principle will be referred to in Section 3.3. VSM was obtained with isomorphic mapping from the nervous system. We interpret the VSM as functions, able to be mapped to every unity as a conceptual nervous system. Namely, I assume VSM is an integrative principle as above, and therefore we categorize unities as either ‘system’ or ‘other’. Moreover, in Beer’s book, the reason why he refers to channel capacity between and within realized subsystems is the evidence which VSM expresses the functions. VSM itself should be a set of functions. This will be mentioned in next section. Syst. Res. 24, 333^346 (2007)
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Syst. Res. As a result, our standpoint can secure the plurality of components and structural diversity. This is the ideal situation for all organizations and organisms: in an organism the three dimensions are unified completely.



2.2



Necessity



From autopoiesis, there is a reason which requests VSM is the function. Maturana and Varela (1980) apply the term ‘autopoiesis system’ to living things. Many researchers, following their footsteps, have expanded the use of the term to society, even if it is only legitimate in biology. Depending on the extension, some confusion can be spread with consequent misunderstanding. Just like other concepts that have ‘Self’- at the head and ‘system’ at the end, the term ‘autopoiesis’ is used by researchers in many fields, and ‘autopoiesis system’ is considered to be a concept higher than others. It is not a universally applicable term and is only useful for self-producing activity. Varela (1979) mentioned that autopoietic property is not a necessary condition for defining a unity as a system. He says that the necessary condition is autonomy; i.e. autonomy appears to be an essential feature of living things and is a crucial property ranking with diversity and maintenance of identity. Hence, he regards autopoiesis as one possible form of autonomy and gives priority to autonomy over autopoiesis. Because autopoiesis is only related to the production of components, it cannot satisfy the property of all unities except living things. In addition, he points out that closure is one of the supporting functions for that. He mentions that closure generates a domain of autonomous behaviour in living things. From this standpoint, he refers to the existence of other autonomous systems. In addition, these autonomous systems are characterized by the processes that are circularly related to each other as a network. These processes can constitute the system as a unity recognizable in the space where they are; i.e. the processes are generating themselves circularly in that space. Therefore, there are many kinds of social autonomous unities mainCopyright  2006 John Wiley & Sons, Ltd.
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RESEARCH PAPER taining their own closure and having that ability and autonomy. On the other hand, the ability to make a selfclosing system must depend on a sort of organization of functions. Namely, each function can exist as a function and perform its mission by virtue of being interdependent with every other function. Therefore, closure can be performed in them. Inversely, from the individual level, autonomous social autopoietic interaction requires the organization of functions at a higher-order level to maintain their structure in order to live and operate. In other words, the organization of functions needs autopoietic units and components to emerge, but it does not necessarily depend on that structure. Maturana and Varela say that unities need a conceptual system of what the nervous system (or organism) does, and that organization of functions is the way in which autopoiesis and the identity are maintained (Maturana and Varela, 1980, pp. 12, 47). That is, they point out the importance of having the organization of functions for autopoietic operations. Because the structure changes with growth and ageing, formed in the interim by sickness, it needs an unchangeable integrating function to maintain its continuity. In addition, autopoietic operations sustain the structure from below by securing the organization of functions. Therefore, consequently we adopt VSM as the organization of functions that realize closure on the structure for unities. There is an inconsistency. Varela interprets autopoiesis as viability and believes that it is the base of stability, but Beer regards it as the attachment of existence (op. cit., p. 412). What Beer mentions is human desire, but it is in the consensual domain and secondary. According to autopoiesis, we can interpret Beer’s definition of cybernetics as the science of organisms. This paper is written from this point of view. For that reason, and to confirm this synthetic foundation, I believe I can give an answer to the previous questions. 3. PREPARATION FOR SOCIAL AUTOPOIETIC UNIT: FOR BEHAVIOUR In this section, the social autopoietic unit will be discussed. Society needs its own autopoiesis. The Syst. Res. 24, 333^346 (2007)
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RESEARCH PAPER social autopoietic unit will be named the provisional family unit. By setting up this concept, we can express the plurality of unities. There is only one place of consistency at the component level. Each component as a minimum structure takes charge of some functions, which are usually called roles. Section 3.1 is a critical survey. In Section 3.2, I will discuss the cognitive process and the self in order to clarify the meaning of self-reference by Beer, Maturana and Varela. In Section 3.3, I will try to expand the self for social autopoiesis. 3.1



Comments on Autopoiesis



(1) Autopoietic organization. Sometimes Maturana and Varela refer to autopoietic organization. Varela says that autopoiesis can occur even at the molecular level. (ibid., pp. 26–27). Theoretically we might assume the possibility. They do not clarify the organization. Beer believes the structure of cellular autopoiesis to be the same as VSM (Beer, 1981, p. 351). However, this is impossible, because cells cannot be independent and the cellular autopoiesis is protected in the environment of the organism. On the other hand, a viable system has to go it alone as an independent system. (2) Organization of functions. Autopoiesis refers to the cellular level and a part of the nervous system, but this theory jumps to problems at the cognitive level. The authors do not refer to intermediate units, the whole organism and the organization of functions. Moreover, they do not clarify which kind of relation exists between the structures of the realized unity level and the structure and function of the intermediate unit level, or the roles of the nervous system corresponding to these. Before referring to the cognitive level, the organism needs the function of how to integrate its activities to a unity. I think that this theory needs VSM as its integrative function. (3) Recursion. Judging from recursion theory, living things only have one level. They do not have discordant stratified structures in the body: that is, intermediate units cannot be Copyright  2006 John Wiley & Sons, Ltd.
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Syst. Res. independent. Therefore living things can be maintained as complete unities as viable systems. (4) Subject. In addition, when the authors talk about the cellular level, they regard that level as the subject. However, when they talk about a cognitive level, they do not assign a position to that level. That is, they lack a viewpoint on the subject. They might assume a stratified structure, and they believe that each part of a living thing should be subjected to self-reference to keep the unity. Therefore, they changed their thinking to the need to deal with the cellular level as allopoietic; that is, they think that component units should conform to allopoietic roles in the realization of a composite autopoietic unity. Actually, autopoiesis is a biological theory, and therefore strict self-reference is formed. Moreover, when they refer to a cognitive process they change self-reference with reference to observable behaviour. Thus, their logic has jumped, but they do not seek to plug the gap theoretically. On the other hand, in social unity, we have to think how to treat everybody as a subject. We cannot treat them as allopoietic. Even when we talk about second-order autopoiesis, we should consider three cases namely: as (i) above, the case where the component autopoiesis is absorbed in higher autopoiesis; (ii) the lower autopoiesis is lived, and the higher one only offers a network for the lower level; (iii) both autopoieses can be alive. When we come to social process, it is clear that we should take item (3). 3.2



Society and Individual



3.2.1 Social Process According to the theory of autopoiesis, the social process generally consists of four stages. The first stage is groping in the dark through the conduct– response relations which are the basis of communication. The second stage is forming a consensual domain by linguistic behaviour. The third stage expands the consensual domain with the concept of time; that is, despite the fact that a nervous system is inherently atemporal, it makes Syst. Res. 24, 333^346 (2007)
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Syst. Res. itself a function depending on a history of interactions, and it can use its phenomenological domain. Therefore semantic value is recognized. The final stage is reaching the cultural domain, and people can progress culturally with mutual concessions. For the consensual linguistic domain, according to Maturana and Varela’s explanation, the diversity of societies depends on the difference in cultural–physical environments and the possibility of genetically acquired transformation; the equality of identical species is kept. Even if the consensual domain is expanded via the four stages, it is impossible to eliminate misunderstanding completely; hence cultural progression is kept and promoted unevenly. That is, each culture arises individually depending on different cultural domains. Hence our culture reflects the individual approaches to problems, but these are influenced essentially by our individual subjects. That is, ‘Cultural differences don’t represent different modes of treating the same objective reality, but legitimately different cognitive domains’ (Maturana, 1974, p. 464). Even if a common cultural domain should be formed, as long as it depends on the subjective domain of observation and on a descriptive domain, we cannot reach the unification of culture. Moreover, it is meaningless to discuss the superiority or inferiority of cultural differences, and we should admire every culture and respect the differences. The reason to desire a cultural unification is a human desire to get utility from an expanded consensual domain and share it with others. In other words, the desire to coin an experiental domain which can create equal value and ethical criteria for all people is one common to all human existence. That is, people have regard for each other and want to share an ideal society. This is the way to derive benefit and safety for ourselves. Therefore at the fourth stage, human beings think about, and concern themselves with, the necessity of cohesion as a community to avoid potential risk from nature and differences of culture. However, the differences of culture are not only brought from outside; they are also born inside the unity continuously. Maturana et al. Copyright  2006 John Wiley & Sons, Ltd.
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RESEARCH PAPER argue the relation between the nervous system and the cognition only in the context of social process, but as we have seen in Section 3.1, item (4), they have to diffuse self-reference to general meaning. They notice that they cannot expand the definition of biological self-reference to any unity straight away to secure the individual. Therefore, they had to give dual meanings, which fail to define unity in terms of biological autopoiesis. However, the actual cause is the lack of consideration of self and subject. It is impossible to delete the differences permanently, especially those born from the inside. Therefore unity is usually weak despite people’s efforts. In addition, nothing is said about how to connect the consensual domains and reduce the differences. From an internal viewpoint, there is a way to decrease differences and increase cohesion. Generally, the first step of the social process begins to take charge of the role. Mutual understanding has the foundation of conduct– response, but having each angle of the role, human relations are simplified. Usually, people want to complete their relation as a unit rather than as a simple relationship of conduct– response. We call this unit the provisional family unit. The components of the provisional family unit can connect with each other to cause a social domain to emerge, and in order to maintain unity its components need to formulate a pattern of response. Similar patterns of responses are categorized according to their rules, and normative models are formed. In fact, the region where language works is the actual world that is formed socially; that is, just the domain of a similar pattern of responses gathered by components. Care should be taken that each unit has individuality by way of its response pattern, even if each participant is not determined to have individuality. Moreover they share their own logic, which is stronger than the participants’ characters. In addition, as will be covered later, if their units link together with each other, the accumulation will make the structure and necessary functions emerge from them as higher ranked regulation and customs. Therefore all components can decrease the differences in a social structure. Syst. Res. 24, 333^346 (2007)
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RESEARCH PAPER 3.2.2 Self Beer believes that viable systems should be selfreferential in the same way as cognitive level; that is, he interprets the viable system as an observing system which includes the observation of its own activity, instead of in a biological definition. Therefore Beer regards it as a consensual domain. We have to clarify the autopoiesis of society, asking who is the subject to refer to the consensual domain. To talk to oneself has to be characterized by the participants of a unity, but many system theory references to ‘self’ are mentioned from outside. A unity is made of many people together and they interact with each other, making a consensual domain. From those interactions emerge their own culture and mores and each intermediate unit has its own different mindset and customs even if remaining the same unity. Therefore, this world is discussed from a pluralist point of view. That is, we have to consider the subjectivity of each individual. In addition, we have to construct a theory to allow subjectivity to intermediate units and the unity itself. Allowing their participants to refer synthetically, we can reach a consensus and rules. When the components perceive that each self is made by the chain of synthetic reference and the system, they can refer to their system from their own grounds, and the system can recognize them as necessary components. How and when, therefore, does a component feel oneself the subject and the system? I assume that there are three roles necessary to perceive self. These are the subjective role, the parental role and the metasystemic role. In order to perceive self the following conditions are needed. When someone is in an overlap, and if he or she perceives the chain and the overlap of these (one’s own and other’s) roles to fill the system, and one’s own mission in the system, the subject can refer to oneself. That is, where he or she can perceive that self in a viable system is not an ordinal unity, it is the need to recognize one’s self on that particular occasion that is in the system. Owing to social process, this is one of the human instincts. Therefore, everybody needs someone to watch over them and they want to help and watch over others. This relation will be Copyright  2006 John Wiley & Sons, Ltd.



338



Syst. Res.



Figure 1



illustrated using a triangle which is made from these roles (Figure 1). Before explaining this triangle, we have to determine how to approach unity from another angle. 3.3



The Expansion to Self



In order to define the social autopoietic unit in the next section, the possibility of expansion to self and its surrounding situations will be clarified; that is, here we offer two concepts instead to self-reference. Hejl (1984) offers the idea of syn-reference; Ashby explains ultrastability. In this section we examine these concepts. 3.3.1 Depending on Hejl’s Ideas (1) Syn-reference. After examination: self-organization, self-maintenance and self-reference. Hejl concludes that these are not appropriate to explain society. Therefore, he coins the concept of syn-reference. In Hejl’s view, unities are defined in terms of an intersection between their composite identity and their components. Namely, all unities are referred to by cooperating with components who participate in the unity from one aspect. (2) Second syn-reference. Hejl’s concept can be expanded from the opposite direction. Because I think I should allow the self-hood to system, unity and so on, if the synreference is formed completely, the system can recognize that they are its components and its identity is composed from them. However, this is restricted in one aspect in which components participate, that is, restricted self-reference. What Beer, Maturana and Varela write is in this sense. It sounds unimportant, but in order to allow that System V as a function expresses identity, it is needed. Syst. Res. 24, 333^346 (2007)
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3.3.2 Depending on the Ideas of Ashby (1) Ultrastability. Ashby (1952, 1958) offers the idea of ultrastability. In this, he labels the response part as A, the environment as E, and the step function that changes the response pattern of A ‘B’. There is the usual feedback loop between A and E, that is, optimal regulation. A þ B has another feedback loop, which is between B and E. The means to set up B, that is, the second feedback loop, is adaptive regulation to the environment. He calls this device an ultrastable system which tends to change the regulation rules and appreciation rules to keep homeostasis. We can interpret A þ B as a factor of organizing; that is, it is interpreted that we choose the self B that is non-self from the intrinsic self A, and make a new self A þ B by connecting them with each other. For the self-reference, we might regard the coupling A þ B as a new self, that is, the expanded self in Ashby’s sense. However, we cannot regard it as a new self, because B has to contradict its existence, that is, if B is self, it has to be within A. (2) When this situation is considered from the standpoint of recursive theory, the contradiction will disappear. It is supposed that A is System I and B is the metasystem, and that therefore A þ B is a viable system. In the former explanation of (1), only A touches the environment, and therefore this assumption is formed. The self B that isn’t self formally can be a true self in the next higher recursion. Namely, in the next recursion, B becomes a management, and A is an operations unit. Therefore self A and metasystem B, which is not an intrinsic self, together make a new self A þ B. This is the



Figure 2 Copyright  2006 John Wiley & Sons, Ltd.
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expanded self in the true sense (Figure 2). According to this procedure we can expand to new selves C and D. When we consider coupling, we have to depend on this logic. 4. PROVISIONAL FAMILY UNIT: FOR BEHAVIOUR According to autopoiesis, the relations in production of the components are composed of the relations in constitution, in specificity and in order. The relations in order have two meanings. The first means that an autopoietic unit is not permitted to be cancerous as long as it stays in the system as in the living body. The second means that it has to be renovated in tune with the balance of the whole system, and it has to be investigated as to whether it is in the adjustable range when it connects to other higher intermediate units and the system. These relations have to be kept in society. 4.1



Structural Position



(1) What is the minimum social autopoietic unit comparable to the cellular level? It would be desirable to apply it to a family unit that is composed of people who share mission, task and subject. We propose to call this the provisional family unit, because it emerges in mutual support, that is, it is composed of three roles as we mentioned. A family is the place where necessary social experience is accumulated, and where the individual has a way to form a unit in emotional harmony. Therefore it is the unit that is never broken without some self-disruption. Just as with an actual family, we can regard this unit as indivisible. It has emotional harmony transcending the boundaries of individual interest and directive and a supportive role in the performance of tasks, which distinguishes it from informal groups. It is limited temporally in each subject; therefore it is provisional and has to be reconstructed in each phase to break the deadlock. In addition, this unit is derived from VSM with recursion theory. Therefore it is useful for later Syst. Res. 24, 333^346 (2007)
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RESEARCH PAPER argument that we recognize that the relationship of the subjective and parental roles is the keynote for the operational element. It requires at least that the relationship of the subjective and parental roles belong in the same unity to share tasks. Because it is to express the entity that is the expanded self in Ashby’s sense, every person can further perform the supportive and promotional roles for the others. Because everybody can participate in plural units and unities at the same time, the provisional family unit is characterized by where they form their unit concerning unities. The persons who have the metasystemic role watch intently and sometimes watch over these two roles to avoid falling into personal decisions. Therefore, the operational element needs the expanded self in the true sense. Hence, they compose ‘A þ B’ as a unit. There is a reason to limit in this type. As said above, it is inevitable that a social domain is formed, but if it is limited to units that are in the scene of conquering a critical phase, and if they are equivalent to the self in Ashby’s sense, they will not encourage people to be capable in the viability of the system, and inevitably persons who are in the operational element need a metasystemic role to their complement to keep temporal stability. In addition, these roles have to circulate to share the process and study mutually; otherwise it cannot satisfy the relations in production as social autopoiesis. Owing to these interactions each individual can expand the permitted range and transfer from being managed to promoting introspection and initiating action, and consequently this behaviour can give autonomy to the foundation of the system. Usual families are not self-sufficient, so they need to be complemented for the roles that they lack. Usually they lack a metasystemic role, because in order to be complete the metasystemic role has to function as four roles. Therefore they need to connect with outside to obtain a lacked role, so they make themselves a unit, but they can never be a unity. They are regarded as independent Copyright  2006 John Wiley & Sons, Ltd.
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Syst. Res. unities by their community. Thus, the speciality of the family stems from the incompleteness of its functional roles although it is regarded as independent. Therefore they desire to connect with customs and regulations, and as a result of the speciality the relations in order are maintained at least. In the case of the provisional family unit, people can participate in plural units, and the relations in production of the components are changed continuously with mutual guidance, dictation, support, education and so on. Therefore the person that is in the subjective role can conquer a temporal task, supported by the parental role and encouraged by the metasystemic role. However, they should be mutually interchangeable; in order to live as human beings we should always stand on the overlap point of the triangle, at that time, and then due to staying in that position we can notice the self; that is, these roles are the relation of mutual complementarity and promotion, and they are unfixed and interdependent. Therefore the whole unity has the extent of a relationship taking the shape of mutual trust; that is, like a family, the provisional family unit is the minimum place for social process, connecting the internal relationship in order to the outside world. In other words, each component can refer to a system in cooperation. That is, synreference, in Hejl’s sense, is formed, and the system can recognize the necessary components, or restricted self-reference is formed in the second syn-reference sense, that of Beer, Maturana and Varela. Then people can share the identity. (2) The triangle of the diagram illustrates the three roles and the position of self will now be illustrated. Essentially I should express this with VSM, but this diagram makes it easier to grasp the variety of their balance, because the subjective role (that is, the operational unit) has enough variety for keeping balance with the metasystemic role (that is, metasystems). Where self is regarded, its place is the overlap point in Figure 1. The meaning of the Syst. Res. 24, 333^346 (2007)
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Syst. Res. overlap point of the triangle is that each component should have three roles at the same time. Units tend to link to each other. In the usual unity, the links of the provisional family units flow in the vertical direction with the influence of communications from the top down or bottom up. Unity cannot be filled with the unified chain by the dividing barriers, so that unity is a field unknown to each component, and the second syn-reference has to be transformed artificially. In the system, according to recursive theory, the chain of these triangles tries to make the higher structure and functions the same in the horizontal and vertical directions. Therefore from the structural point of view, the chain of triangles can sustain the whole structure, and from the functional point of view VSM can emerge from that chain. Horizontally they make coupling, and downward they prepare the birth of the next lower recursion which is also one of coupling. Thus in the system all components can connect with each other directly or indirectly. (3) In a viable system, when I applied a unity on VSM I focused on one level, but the level must be continued to the next lower level until theoretically it reaches the individual level. The provisional family unit is derived from VSM with the recursive theory as the primitive recursion. Being at the individual level, it is possible that the function and the structure are coincident; that is, that in this case a function means a role and structure means a component; but sometimes a component has plural roles at the metasystemic level. Let us assume they coincide with each other in the VSM. The component that has the role of System V might offer a successful example of another unit. The person with a role as System IV might talk about the possibility of another way and offer a prospect. The person with a System III role must insist on holding fast to System I’s will and give concrete advice, and sometimes measure the ability and will-power of System I. Systems III and IV are sometimes contradictory, but they have to obey System I. Copyright  2006 John Wiley & Sons, Ltd.
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RESEARCH PAPER System II intends to promote the intention of the subjective role. The parental role looks at the real world, but the subjective role lives in a dream. Therefore they need help and call on the metasystemic role, that is metasystems, to participate. This unit cannot be a unity for the following reasons: (1) it is not self-sufficient in all its functions; (2) their relation is temporal, because it depends on each particular situation; (3) the unit cannot live alone in the same way as a family. Incidentally, an operational element copes with a task as a primordial form; at that time they intend to gather the functions that they lack from outside. In the process, they intend to, but cannot, be a unity and their behaviour bears fruit that connects with higher structure; therefore they are sufficient in that function. If observed from a structural aspect, they are integrated in a structure by themselves. In addition, they are created and formed even in unities, but cannot be omnipresent without a system.



4.2



Product and Definition



What does the provisional family unit produce? It is the capable human resource with the system’s sense of mission, task and so on, turned out under the conditions necessary to decide human and social factors for maintaining the self-regulation of relations: trust, mission, ambition, leadership, hope, useful life, identification, the ability to accomplish and so on. The provisional family unit is the base which produces this, and system is the necessary condition for the existence of the base; that is, it is from the viewpoint of its mission and task that the unit connects to the inclusive system and unity continuously. However, not only does the product satisfy higher needs, but it also constitutes combinatory relationships beyond its border. On the other hand, the emotions, philosophy, thought and ordinary products are also secondary, that is, only accompanying the production. Syst. Res. 24, 333^346 (2007)
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RESEARCH PAPER Why can we call this unit the social autopoiesis? All components need to overlap their positions, because their triangle is weak. Owing to this overlap they have to recognize each other and themselves objectively. As a result this unit becomes the place to learn the countermeasure for their temporal task. To be selfsufficient in its VSM function: every unit should have a closure. This changes their minimum consensual domain, and in that domain, their pattern of response is formulated autonomously, with its own logic and fellow feeling; that is, components accept the organizational culture and custom which they create. Moreover as an extension of the conduct–response relations, the direction of interpretations and understanding is fixed. Therefore learning the method of response means learning skills and techniques that arise from interpretations and understanding— namely the participants are produced as capable components. In addition, due to the way in which the pattern of response is formulated, the range of expected behaviours is determined. Therefore if each unit feels it difficult to be produced as talented, it will be easy and there will be little progress from the system. However the direction is determined once, as units can combine with each other and be part of a large chain: they take up organizational learning. Consequently it is possible that the movement has power to reform the structure.



4.3



The Relations in Production



Concerning the relations in constitution we have mentioned that the unit has a similar formation to VSM, because at the individual level each function and structure is taken charge of by each component. The relations in specificity mean that a new component participates in the unit or constructs a new unit and obtains an identity; every component is concerned with the growth process for maintaining this relation. That unit assumes a consensual domain; therefore its pattern of response has a conservative tendency. It does not set any restriction on new participants to join up without harming the relations in production, Copyright  2006 John Wiley & Sons, Ltd.
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Syst. Res. and therefore anybody who has their own individuality and background can participate. The relations in order means using experience, integrating and circulating to maintain the order, and deciding the dynamics of the renewal of talented components and their growth in plural relationships with below. The plural relationship is the relations between and within units on the same level, intermediate units, systems and societies. Therefore it is necessary to adjust the speed of production of appropriate capable and skilled individuals to the needs of the whole, renewing and restricting their intermediate units appropriately. Consequently, we can define the autopoietic unit in viable systems according to the theory of autopoiesis. The provisional family unit as the social autopoietic unit is the unit organized as a network of processes of production of skilled components who have resolving ability as subjects. The components share processes that produce them, continuously reproduce them, and realize the network of processes for renewal of each ability through interactions which mean understanding, learning, motivation and supporting. Moreover, each component secures its self-existence by constituting the network as the unit, and in its familiar relations specifying the topological domain of the realization as such a network. Further components can apply introspection in the network. Using these, they should notice their present situation within it. Hence it is necessary for them to constitute new units for every task, and overlap each triangle to recognize them. Moreover, from these processes and their chains have to emerge intermediate units and their system. VSM has been brought out. Therefore syn-reference is satisfied and the second syn-reference is also formed.



5. AUTOPOIETIC VIABLE SYSTEM: FOR STRUCTURE 5.1



System and Intermediate Unit



VSM makes a closure; therefore the main origin of stimulation and motivation is in the viable Syst. Res. 24, 333^346 (2007)
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Syst. Res. system. All requests that an individual becomes a component are raised from within the system. The relationship among function, structure and behaviour will now be considered. VSM is expressed by the cooperation of components. Moreover, every intermediate unit is realized by them. The key persons need their unit too. In fact their chain is taking a leading part to bring out the VSM function; that is, the accumulation is recognized even in the metasystem. The key persons are sometimes appointed artificially or emerge from the chain naturally. In all cases the chain of units can connect to formal positions with a sustaining functional axis around. For example, a policy is planned and performed: some movement happens, several divisions have to make corresponding procedures, gather staff, and promote new talented people to take their turn. In that development, each individual frequently forms units around himself repeatedly to work out the problem. However, sometimes they are incomplete trials, if the relations in order were not enough; therefore this situation is called a primordial form of organizing. Even if the best chain of combinations is made, it will be temporary, because it is characterized by interpreting a problem, approaching it and mobilizing human resources at that time. However, each component takes its course inevitably by the repeated formatting of chains rather than policies. Many of the units tend to demand the function that is lacking in cooperation, as if they desire their intermediate unit to be independent as a unity. This is an intrinsic behaviour. In addition it is natural that everybody wants to win applause and improve his or her own section. Therefore all supporting units work for intermediate units to be a unity. Nevertheless, not all intermediate units can become unities, because intermediate units do not have VSM and they are contained in a system. Hence, at the intermediate level, every intermediate unit and provisional family unit works for the system. Therefore the chain of units has to run across the borders of intermediate units. By this intrinsic desire and by obeying formalizing patterns of response, all components conceive affection for and identity with the Copyright  2006 John Wiley & Sons, Ltd.



Autopoietic Viable System Model



RESEARCH PAPER system and intermediate units. Therefore we can say the realizing system is the symbol of emerging from the chain. At the same time as realizing intermediate units, the emergence from the chain has to be within the range of expected behaviour, to keep the assumption from the system side. Therefore a system has the ability to realize itself as a unity and organization in the space in which processes exist by its operations. It thus has background. This does not mean that the chain has a special task to realize VSM. Some of the combinations of the chain are sublimated by them to work to bring the VSM into intermediate units, but not intentionally.



5.2



Customs, Pattern of Response



At no intermediate unit is there any decision about talents and techniques beforehand, but the combination of expected behaviour is liable to be decided in the chain. Therefore, despite the fact that all participants have different backgrounds and characters, the chain of units should fulfil the system. At that time each component can notice what the expected behaviour is; therefore the course of actions is taken, influenced by the dictates of each unit. Although repeating this cycle brings a conservative trend to the units, the novelty of the talented cannot be denied. Yet even if it is the cause of structural transformation, each production should be in the range of expected behaviour and course, in order to maintain stability. However, it is impossible for everybody to understand everything, and we cannot sweep away all redundancy. Here is the reason for the difference between an organism and an artificial system. An organism does not have a useless part, and can keep itself efficiently. That is, its function coincides with its structure. Unities are inefficient: in a system there is no escape from its inefficient aspect. However, it is impossible to say how many components (always excluding key persons) are unnecessary, because we need each other as the innate mirrors set against each other, to form from the viewpoint of provisional family units: that is, we cannot deny the value of Syst. Res. 24, 333^346 (2007)
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RESEARCH PAPER anybody. Therefore, in a system the manager should coin new combinations of chains and units artificially with modification and alteration of their structure. Therefore provisional family units are reborn and new chains are formed naturally.



5.3 The Pressure of Progress and the Pressure of Production The relation between the pressure of progress from society and the relations in order has not been adjusted for, and it is intrinsically difficult to arrange. Therefore the system and its components cannot escape from the pressure. In addition as mentioned above, more serious pressure comes from the system, that is, excessive response. However, in the system there is no more excessive response than there is usual unity. There are a few, and they are exposed to competition inside and outside. Each individual has a right to do anything. This is the cause of competition. Thus in normal society such a vicious circle makes pressure for progress. In addition, sometimes the promises in the consensual domain are broken by the unities which made them; that is, the desire to hold first place is intrinsic. Therefore the cause of uneven pressure of progress is the pursuit of individual desire with conspiracy and compromise. The result of these pressures makes new unities, and is inspiring to individuals and units, but everybody feels that they should keep promises and order. Thus the extension of some of the self is the cause that confuses unities and individuals. Therefore provisional family units cannot extend the relations in order to society. As a result, they make themselves small, and have to be satisfied with getting a small consensual domain even in the same unity. This situation can happen even in a system, but it requires maintaining cohesion and increasing the pressure of production to balance with the pressure of progress. In order to connect with external pressures, the system acquires the possibility of continuous change. Nevertheless, it is impossible if there is no redundancy among the chains of units in the system. In addition, this Copyright  2006 John Wiley & Sons, Ltd.
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Syst. Res. response will be the next cause of conflict: that is, we can’t escape from progress. What we can do is change ourselves.



5.4



Recursive Level



When a coupling arises, Maturana et al. say that autopoiesis at a higher level absorbs one at a lower level. However, in this logic, viable systems have to abandon their viability, so we assumed (i)–(iii) in Section 3.1 item (4) because social autopoiesis cannot be regarded as equal to the biological. In a viable system, we have to investigate three cases: one where a lower level is produced by the higher level; horizontal coupling in System I; and coupling between and within viable systems. These are different from the biological case, but the first case is called reproduction in autopoiesis, which divides reproduction into three cases: replication, copy and self-reproduction. Of these three cases, social autopoiesis can take only replication. In social autopoiesis, it means transferring and producing the manufacturing method, management style and so on from one organization to another. In the second production, that is, coupling, the higher level takes the initiative, but after production starts the lower level has the initiative. This is clear from the illustration of VSM in which the lower level is described in the higher level as connoting. This coincides with the explanation of the expanded self A þ B; that is, the realized organization of components is restricted by the expanding interactions which include interactions of provisional family units in the lower level. When a new system is produced in a lower level and coupling is expanded, the cohesion of the higher level obeys the need to maintain the relations in order of the lower level. The same situation can be seen in the relation between System I and metasystems, because System I performs real site operations and metasystems are its auxiliary functions. Therefore the viable system runs with the central role of the autonomy of System I. To quote, ‘History becomes embodied both in the structure of living system and the structure of the medium . . . . The Syst. Res. 24, 333^346 (2007)



Yukihisa Tsuchiya



Syst. Res. distinction between learned and instinctive behaviors lies exclusively in the history of establishment of the structures responsible for them’ (Maturana, 1978, p. 39, 45). This means that the activities of the higher level are taken over by the lower level. Therefore culture and methodologies are inherited at the creation of unity, so we cannot know whether their character is formed by acquisition or whether it is inherent. Moreover, this is one piece of evidence for the originalsecond syn-reference. In conclusion, in the same way that recursive logic circulates, the metasystem can know that new management style, new formalizing pattern of response and development are created at the lower level, even if it gave the instruction to start, because people exist in history. They need their own provisional family units. Therefore in the system, all autopoiesis can be alive, that is, case (iii) in Section 3.1 item (4) is realized.



6.



CONCLUSION



I have presented a foundation for autopoietic VSM. I do not think this foundation is complete. It needs to be investigated and tested, and it has to be reinforced from theoretical and practical standpoints. On balance, this foundation stands on the introspection and self-management of components, instead of managing by managers, but it does not deny the role of managers. The managers can make a new chain of units by reorganizing and choosing members for a project team artificially. Therefore there is leadership by the managers, components of units can maintain the syn-reference and accept the second synreference. Namely, the role of managers functions for efficiency, but it is a problem in varying degrees. However, in this paper I do not deal with the roles of managers. In addition, I do not discuss how to use the chain of units in actual business. Many provisional family units might emerge over boundaries of intermediate units and are encouraged by managers. I will tackle this task at a future date. I think this foundation is useful for an explanation of management theory, for instance Copyright  2006 John Wiley & Sons, Ltd.
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RESEARCH PAPER knowledge management. It is clear that the units in System I store tacit knowledge with external interaction. Each provisional family unit can promote socialization of tacit knowledge with sharing experiences. Their chains externalize naturally tacit knowledge to explicit knowledge. In the realized System IV, the chain of units might internalize explicit knowledge. In addition, the middle managers of the realized System I–II–III promote the combination, and transfer the sharing of successful precedents to other operational elements. Further realized, System IV works as the centre of the knowledge base. In this way, we think we can explain knowledge management more naturally, because the knowledge is connected directly with viability and autopoietic VSM can explain daily activities. However, this research has just started, so I cannot say so with any confidence. As mentioned above, I think I have offered an outline from individual to organization, that is, a foundation of autopoietic VSM. For that purpose, I analysed from the viewpoint of autopoiesis, and interpreted VSM is the necessary function for the viability of all organizations. We obtained autopoietic activity, which is a micro-omnipresent operation, to break through individual deadlines by producing new talented components. These activities sustain the structure of the whole system, and their efforts keep VSM on the structure, that is, maintain order. Namely, organizational culture is inherited and originality is born in their struggle. Finally, I believe I am somewhat approaching the truth of Beer’s words, ‘The heart of enterprise is the human being’.



GLOSSARY Component. People who participate in a unit, unity and system. Coupling. (1) (of units) Overlapping at least at a component, making a link by two or more units. (2) (in system) (a) In system I, making cohesion stronger. (b) Producing another in lower recursive level by a system. (c) Between and within systems, making an alliance. Syst. Res. 24, 333^346 (2007)
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RESEARCH PAPER Expanded self. (1) People who are in an indispensable relation to mutual existence. (2) The components who constitute a provisional family unit in the sense of (1). Function. Each subsystem in VSM. Even management and operational units are a function severally. Intermediate unit. A section and division, and sometimes realized subsystem. The reason I use this term is that the usual structure does not coincide with the model; that is, there are some cases in which plural sections and divisions take charge of the function of a subsystem. Intermediate units are placed in their system or unity. When an intermediate unit changes itself to be a system or unity, the phenomenon is called coupling. Production. Producing talented components. Provisional family unit (unit). (1) Social autopoiesis unit. (2) It is composed from the subjective role, the parental role and the metasystemic role. The former two correspond to the operational element in System I and the latter corresponds to metasystems. Second syn-reference. The social self-reference which is accepted by components within the limit of being kept syn-reference. Unity. The general term of social organization. (1) Viable system is contained with in this category. (2) We use this to usual organization which does not have VSM. Some of them are viable, but the others are not viable. Viable system (system). The unity which has VSM. Viable system model. An organization of functions which is necessary for viability of unities. These functions integrate the system as a unity.
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