Money Time and Variety Engineering: the application of cybernetics to the diagnosis and design of Financial Performance Management Systems
Abstract

Money is an important tool for variety engineering in organisations: the application of financial resources helps amplify variety; its withdrawal attenuates.

Conventional approaches to the management of financial resource rely heavily on the concept of budgeting. Since budgeting imposes closure (in time) on an open system and requires that many regulatory acts be carried out on predetermined (annual) cycle it demonstrably does not have requisite variety, particularly in the current turbulent business climate and when many organisations faced with demanding (low variety) goals imposed by stakeholders or created by the nature their expectations. A cybernetic analysis of this situation postulate that this lack of requisite variety could manifest itself as underperformance, the loss of autonomy or the promotion of behaviour which restores the variety balance by unregulated means.

The practice of annual budgeting has not, however, been seriously challenged by systems theorists or practitioners. Stafford Beer himself recognised the cybernetic flaws in conventional practice but left no more than clues about how to design and operate a cybernetically sound practice.

This paper sets out how the cybernetic regulation of the flow of financial resources could be incorporated into the framework provided by the Viable Systems Model and what the implications of this might be for the diagnosis and design of systems in practice.

--------------------------------------------------------------------------------------------------------

Most of us would concur with Messrs Lennon and McCartney that ‘money can’t buy me love’. It does, however, buy you choice. A trip to Palm Beach or Puerto Buenos gives an idea of how some of the more fortunate members of our species express that choice.  In cybernetic language we say that money is a powerful tool to engineer variety; the absence of money attenuates variety (constrains choice), having money amplifies variety (creates choice).

Since variety engineering is critical to the creation and maintenance of ‘requisite variety’, we might expect that the way in which an organisation manages the flow of money; how available resources are deployed; would lie at the centre of the Viable Systems Model. What we find, however, is that while Stafford Beer places the ‘resource bargain’ at the interface between System 3 and 1, and clearly acknowledges that conventional financial practice as deficient, he failed to fully articulate what needed to be done to create ‘cybernetically sound’ financial management practices. Given the magisterial sweep of Beer’s conceptualisation it would be churlish to refer to this as a ‘shortcoming’, nevertheless, the absence of this vital piece of the jigsaw, and the failure of his successors and followers to address it,  may be one reason why his work has failed to ‘connect’ with the academic and practitioner communities. Stuart Umpleby (Umpleby, 2001) argues that the ‘operationalisation’ of cybernetic ideas, which otherwise might be perceived as ‘remote and abstract’, is a key step in the promotion of the science and it’s’ institutionalisation in university campuses’. To this end ‘there is a need for domain specific knowledge’ he goes on to say, so, for instance ‘if one wants to apply cybernetics to the management of a business firm one needs to know about business and finance’. It is with this goal in mind that this paper is written.

Conventional Practice

In order to expose that nature of the problem it is helpful to describe the ‘default process’ for regulating the flow of financial resources in an organisation in today’s’ organisations and understand how it is deficient form a cybernetic perspective. The majority of organisations world wide, commercial, charitable and public sector (and including the planned economies of some Nation States) use some form of ‘budgeting’ process. Budgeting originated with the cost management practices of government but it was introduced to the private enterprise in the 1920’s: James McKinsey wrote the first book which described the practice in 1922 (McKinsey, 1922), and Alfred Sloan and Donaldson Brown showed how it could be applied to help regulate the affairs of large, complex multidivisional organisations (Sloan, 1967). It is applied in many different ways by different organisations but all forms of budgeting have the following features in common:

· it estimates the profit potential of the business unit

· it is stated in monetary terms

· it generally covers a year

· it is a management commitment. Managers accepts responsibility for achieving budgets objective (based on responsibility centres – usually as defined by the organisation charts)

· the budget proposed is reviewed and approved by an authority higher than the budgetee

· once approved the budget can only be changed under specified conditions

· periodically actual financial performance is compared to budget and variances are analyzed and explained (usually with a view to reducing them)
(Anthony and Govindarajam, 1995).

Much of Beer’s critique of extant management practice clearly relates, or can be applied to, budgeting. For instance he makes the following general observation about the inadequacies and harmful consequences of such approaches to the management of enterprises:

‘managers and ministers have become hopelessly entangled in immensely high variety estimations about performance in future epochs that are arbitrarily selected…[and] consists mainly in rationalising and updating plans which have been constantly falsified by unfolding history’. (Beer, 1966)
But he also makes a range of criticisms of specific elements of conventional, budgeting practice:

· ‘financial soundness expresses no more than a constraint on the system’ (H113) (Beer, 1979)
· ‘ROI does not have requisite variety’) and ’has elastic definitions that can easily be manipulated’(H285) (1979, ASC, 2005)
· ‘the notion that cost should be minimised or profit maximised within a fixed epoch leaves right out of court other factors which are vital to the future viability of the business’ (B 162) (1981)
· ‘orthodox management procedures appear to rely wholly on ‘snapshot’ accounts of the situation. It is strange and it is dangerous’ (H260) (Beer, 1979)
· ‘there are no crucial dates in the development of a firm except those provided by convention’ (B167) (1981)
· ‘the time lags in the managerial context are too long. The firm remains locked in one mode and cannot change course and therefore disregards the opportunities of doing so. Perhaps this is partly due to the system of annual budgeting’ (B250) (1981)
· ‘any rigid plan, however well conceived, will not produce the goods unless it is continuously modified…because the operation is subject to continuous perturbation as well as the perturbation of it’s own basic input’ (B185) (1981)
· plans should ‘continuously abort’ (H 337) (1979)
· power should be….’derived from concatenations of information not from the allocation of dependencies’ (H324) (1979)
· traditionally we ‘insert amplifiers on the wrong side of the variety equation’ (B 84) (1981) and have a ‘managerial emphasis on error correction rather than error exploitation’ (B 62) (1981).
Despite the severe nature of the some the cybernetic shortcomings of budgeting, organizations do survive, despite rather than because of the formal processes. In the spirit of Beer I shall set out to understand how they actually work rather than how they are supposed to in the interests of streamlining organisations and making them more effective in practice.
The Law of Requisite Variety and Budgeting
To better understand some of the reasons why Beer was dismissive of budgeting practice, and to help us to identify what needs to be done to create a ‘cybernetically sound’ alternative we need to revisit the ‘mother lode’: Ashby’s Law of Requisite Variety.

Ashby’s Law can be expressed in the following terms:

V(c) ≥ V(e)/V(g)
Where:

V = variety: the number of distinct states a system can adopt

g = system goal(s) 

e = the environment

c = the control system
In a budgeting system goals are normally expressed in low variety terms. Typically a budget for a firm will have a large number of targets and other such constraints (including ’budgets’ themselves) expressed as a ‘single point’ rather than a range or a set of limits. Often they are phased; typically by quarter. There is no differentiation made between those goal conditions that are critical to maintaining viability and those that are arbitrary constraints or a reflection of management aspiration. For publicly quoted companies there is a distinct trend towards low variety goals as the result of increased competition for capital and shareholder activism stimulated by concepts such as shareholder value which manifest themselves in management teams everywhere setting themselves the goal of generating above average shareholder return (!).

Many businesses today would argue that their environment is more volatile and unpredictable than even in the recent past. Even back in 1972 (in the first edition of ‘Brain of The Firm’) Beer argued that the lags in implementation had become greater than the rate in change in the environment; and since then it is clear that the pace of economic and technological development has accelerated and there is no prospect of it slowing down. 

Ashby’s Law tells us that to effectively regulate an organisation with low variety goals faced with a high variety environment we need a control system with high variety; we need to be able to deploy a wide range of regulatory acts to ‘absorb’ the variety of the environment as it perturbs the system. Budgeting is, however, a low variety tool. It is a process for creating a set of plans and associated budgets, which then become a fixed reference point for a period of a year. Budgetary control (as exercised through variance analysis) was originally conceived primarily as a mechanism to promote cohesion in early divisionalised enterprises, which had no other co-ordination mechanism available to them. It was therefore designed to manage compliance to these fixed plans rather than changing them in response to environmental perturbations. Faced with a set of low variety goals budgeting will only be able to comply with Ashby’s Law if both the environment and the impact of regulatory actions are both largely predictable.

Indeed, for most organisations, the constraints of Ashby’s Law are even more demanding than it might appear at first sight. This is because the formula above assumes that regulatory action made in response to environmental disturbances has immediate effect whereas in real life there is usually a time lag involved. As a consequence the control system needs to deal with not just the environmental variety at time ‘t’ but also that up to t+n (where n represents the lag). To paraphrase Ashby ‘only latent variety can absorb latent variety’. Beer himself argues that the pattern  of booms and bust experienced by many business is a direct consequence of the failure of accounting based control systems to deal properly with lags (D 442) (Beer, 1966)
This then is the crux of the cybernetic case against budgeting, at least in the way it is practiced in the current economic environment: that it lacks requisite variety.

Since the Law of Requisite Variety ‘cannot be repealed’, and the environment is (adopting Ashby’s own definition (Ashby, 1957)) ‘beyond control’, there are certain unavoidable consequences, namely that: 

1. the organisation will comply with the constraints of the budgeting system but fail to meet some or all of it’s goals; in effect it will become a failing organisation and ultimately may cease to be viable altogether (it will be taken over, go into administration etc) or

2. the variety balance will be restored by other means: actors will find way to inject additional variety into the regulatory system. This may take the form of negotiating easier (higher variety) goals or by ignoring or modifying constraints. Dysfunctional behaviour: ‘modifying constraints’ and so corrupting the formal processes, has long been recognised as a by-product of budgeting by both by the academic and practitioner communities (Argyris, 1952). In an extreme form this dysfunctional behaviour can take the form of fraud (e.g. Worldcom, Enron).

The Viable Systems Model and Financial Performance Management Systems

I will now examine to what extent, and how, considerations about the regulation of financial resources are modelled in the VSM. 

This is covered in most extensively in ‘Diagnosing the System’  (Beer, 1985). In this book Beer describes the processes involved in creating what he calls the ‘homeostasis of resourcefulness’. At the heart of this mechanism is the ‘Resource Bargain’; the ‘deal’ between the management System 3 and operations (System 1) which prescribes the degree of autonomy given to operations and the conditions attached to it. Managers would recognise this as a resource allocation process. This process is essentially attenuative in nature since by allocating resources to fund what is agreed can be done, the bargain proscribes a huge amount of things that cannot be done. The homeostatic loop is closed by the accountability channel which again is an attenuator since it involves reporting on those aspects of operations which are deemed to be relevant to the terms of the resource bargain. The final piece of the jigsaw is the transmission of plans, programmes and procedures; acts of regulation managed through the System 2 channel. Beer makes it clear that the whole ‘homeostat of resourcefulness’ is dynamic in nature: it is a continuous process of planning and acting in order that the future might be different.

To someone trying to understand the cybernetics of the management of financial resources and how this might be put into practice this analysis leaves a number of unanswered questions.

Firstly it is clear that there is massive and significant exchange of variety in respect of money between an organisational system and the environment; in conventional management theory the provision of an adequate rate of return to investors is defined as the purpose of business. We might not agree with this, but it is an interface that is too important to ignore; most organisations have the need for relationships with providers of funds. In order to specify a credible cybernetic alternative to budgeting we have to answer the question ‘how does this environmental relationship fit into the VSM, how does it function and how does it relate to the subsytemic structure of the VSM?

Secondly we know that we should not manage with fixed epochs – the system should be dynamic and continuous but we need more guidance than this. Specifically how does the bargain operate in time? How frequently is the bargain struck, or revised? We recognise that the act of fixing a planning horizon is an act of attenuation (H98), but we have to attenuate in order to make the system manageable. How should we decide what time horizons should be employed?

What does the resource bargain allude to? Is it, for example all the resources needed over a defined period of time (e.g. a year) or does it relate to projects? Or should it be based on the nature rather than the timing of the need?

How should we determine the nature of accountability? We know that, inter alia, it is the job of management to set stability criteria  (1979)( H286) and that one of these should be the minimum necessary for survival  (1981)(B186) but how do we choose what they are and how they are specified?  

Finally is the accountability channel the only information channel required to manage the financial system? Is feedback on its own good enough to provide effective regulation? What kind of information is needed in order to effect regulation?

I will now make some suggestions about how these questions might be answered, in a way that is consistent with the way in which Beer applied cybernetic principles to the management of organisations in general and the VSM in particular. The implications of these proposals will be explored and some suggestions made about how this line of research could be developed.

 The Environmental Intersect

In cybernetic terms effective regulation involves engineering variety; in other words managing system states and their trajectory through time. System states can be modified by information but significant changes usually require the deployment of resources; materials and personnel. Unless the organisation exists entirely on charitable donations or in a barter economy these resources ultimately will need to be purchased from an external source. The money required to purchase these resources may be generated by operations (selling goods or services) but it usually involves some external source of finance be it shareholders, a bank or a donor. Since it is inconceivable that money is provided without any kind of constraint on its use, so, just as there is a resource bargain that sits on the System 3 – 1 interface, there must be some form of a resource bargain that sits on the interface between the whole system and that part of the environment that provides these resources, be they physical or financial. 

This can be modelled as follows (ignoring for the time being the distinction between attenuation and amplification channels):
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This diagram sets out the homeostatic loops required in order to bring the regulation of resources, including financial resources, into the framework of the VSM. Homeostatic loop 3 is the familiar one straddling the System 1 – environment boundary. Homeosatic loop 4 is equivalent to the ‘homeostat of resourcefulness’ governing the flow of resources which is one of a set of loops which sit on the System 1-3 interface. 
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These two mechanisms will already be familiar to student of the VSM. In order to properly incorporate the regulation of resources within the model we need to introduce two extra homeostats (1 and 2); unlike Beer who makes no distinction between financial and other kind of resources, I have chosen to do so to emphasise the different nature of the environmental relationships.

Firstly we have Homeostat 2 which governs the relationship with that part of the environment which involves the provision of ‘men and materials’: suppliers of materials and services or the labour market. Our main interest in the management of financial resources focuses on loop number 3, however; that governing the relationship with external providers of funds. Although we only use one line, there will in fact be separate resource bargain and accountability channels here, just as there is for Homeostat 4. So, for example, the provision of goods and services involves a promise to pay. At a higher level of recursion funds are not provided by customers, they are provided by lenders, investors or donors; all of whom will have their own resource bargain with the organisation. So, debt financing usually requires some form of commitment to maintain gearing levels or interest cover within certain parameters and the accountability loop is closed by the annual accounts. Equity finance is usually conditional on an implicit bargain with respect to relative performance – or an explicit one built around ‘guidance’ to the market and accountability is provided by the performance of the share price. Charitable donations will only continue to be forthcoming if donors believe that the money is being spent wisely; and large donors may insist on an explicit ‘contract’ which governs how there financial contribution is spent along with some kind of requirement for reporting against it. These resource bargains with the outside world are different to those that operate internally; whereas the internal bargains deal in ‘permissions’ the external ones are based on exchange or transactions.

How might this arrangement map onto the VSM? 

One way of looking about the VSM, taking a ‘helicopter view’ similar to that we have used above, is to conceptualise it as a set of interlocking homeostats.
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Taking this perspective we conceive of regulation as involving the maintenance of an appropriate balance, subject to the constraints of Ashby’s Law, across the set of interlocking homeostats. This involves the maintenance of homeostatic relationships with the external environment, current and future (through Homeostats A and D), and internal homeostasis through the operation of Homeostats B, C and E.

The obvious solution is to conceive of these two homeosats as existing in an orthogonal dimension to the VSM as it is usually depicted, in effect becoming different ‘layers’ of the environmental relationship of Systems 1 (in the ‘Here and Now’) and System 4 (in the ‘There and Then’). In his exposition of the VSM Beer devotes some time to environmental intersect and how they should be managed in order to minimise the potential conflicts between Systems 1 that arise as the result of overlaps in physical or logical space (e.g. as the results of having relationships with the same customers). The difference here is that the potential conflict lies in ‘logical’ space since there is a causal relationship between money, resources and system states, so the solution has to be provided by System 2 of the operational unit itself rather than system 2 at the higher level of recursion.

This arrangement is provides a good fit with the VSM but the approach is not without problems since the management of relationships with financial and resource markets is often a major source of synergies in an organisation and therefore one of the functions of System 3. System 3 however does not have and interface with the environment. Since the management system (Systems 3-4-5) at any one level of recursion forms System 1 at the next level of recursion above it could be argued that System 3 does, in fact, have a ‘here and now’ relationship with the environment, albeit as part of the whole management system. This approach is not entirely convincing but it does allow us to recognise the role System 3 plays in extracting synergies on behalf of operational units without compromising any VSM modelling rules.

In summary, the way of incorporating the regulation of financial resources in to the VSM is to recognise it as (part of) an extra dimension of the VSM with its own set of environmental relationships; relationships that are mediated through the ‘resource bargain’ mechanism at the S3-1heart of the model. This extra dimension is usually ‘hidden’ since – with the exception of this pivotal relationship – the VSM makes no reference to any tangible manifestation of ‘variety’. The fact that it is explicitly recognised in the resource bargain is, perhaps, an acknowledgement of the vital role that the regulation of resources (including finance) has in the maintenance of viability.

However one chooses to model it, the explicit introduction of mechanism to regulate the relationship between the organisation and the providers of resources in the environment means that the VSM needs to be seen as a set nested and interlocking homeostats. All of these – not just a set of 5 - have to be held in homeostatic balance for the system as a whole to be viable.

The Time Dimension

The second question concerns time; specifically what period of time does the bargain cover and how frequently is it struck?

Taking the second of these two issues first, Ashby’s Law tells us that our regulatory actions have to have a variety at least equivalent to the variety of the environment. So, faced with a fast moving, turbulent environment then we need a regulatory process – including a process to strike resource bargains - that operates on the same frequency. Clearly therefore the use of an arbitrary regulatory cycle time linked to the orbit of the earth around the sun (i.e. calendar periods) will not suffice. In fact the environment is likely to manifest patterns of disturbances at many different frequencies, and it is probable that different levels of recursion would deal with different (but overlapping) parts of this spectrum. In practice, therefore, we might choose to design a regulatory system that operated at different cycles at different levels of recursion.

There is a nuance here. Suppose a particular level recursion sets out to deal with environmental perturbances with a weekly frequency. If all resources (or permissions to use resources) are granted by higher levels of recursion then a simplistic interpretation would have all higher levels of recursion operating at a weekly frequency. Clearly this makes no sense. In practice resources would be granted to cover multiple ‘cycles’, thereby providing the capacity to respond to disturbances which have not/cannot yet be specified. By doing this an element of redundancy is built into the system; a typical cybernetic response to uncertainty.

Turning to the first problem we posed, our broader interpretation of Ashby’s Law tells us that we have to take account of the latency of regulatory acts: the lag between commencing an act and its full impact being felt. So, if it takes 18 months to execute an appropriate response to a perceived or anticipated threat or opportunity, then we need to anticipate what actions may be required 18 months in advance and not restrict our deliberations to a window of a year. On the other hand if a response can be constructed within a week then a horizon of a year is completely unnecessary. Again it is likely that different levels of recursion would operate with different levels of latency: for example large scale, complex new product launches are likely to be planned at a higher level of recursion than tactical price moves, so we should expect different levels of recursion to have resource bargaining processes that operate with different horizons.

As an aside, by following Beers recommendation to limit interventions on the horizontal axis to the minimum necessary to prevent fragmentation – in effect maximising autonomy – decision making lead times are kept to a minimum thereby shortening the latency associated with regulatory actions and consequently the length of the horizon which needs to be considered. In management speak this quality is called ‘organisational agility’.

The Content of the Contract

The resource bargain needs to cover all aspects of System 1 activity. Part of this will consist of what we have called ‘regulatory acts’ which, as we have shown, need to be conducted in a way which takes into account the frequency of environmental perturbations and the latency attached to these regulatory acts.

But resources are not simply required in order to manage variety in response to environmental disturbances; it is also required to maintain existing levels of variety; in other words to maintain operations. Clearly for maintenance activities the resource bargain will be of a different nature to that required for regulatory acts; issues of latency can be ignored and frequency (and therefore cycle times) will be much less relevant.

In practice, therefore, we are likely to differentiate between that part of the resource bargain which addresses change, where effectiveness is our main criterion, and that which deals with maintenance where efficiency is likely to be the dominant consideration.

The Nature of Accountability

Considerations of effectiveness and efficiency lead us naturally to the next point; what form should accountability take? Put another way, how should the goal set be specified to promote organisational viability, subject to the operation of Ashby’s Law?

Firstly we will examine consideration of variety and the operation of Ashby’s Law; how we define the goals for which System 1 is held accountable. We have learned that in order to provide an organisation with requisite variety we need to concern ourselves with the variety of the goals set not just the variety of the regulatory system. If the goal set has limited variety; if there are too many targets, defined with too much precision and which are enforced in a mechanistic fashion, then we run the risk of failure (as we have defined it) or force the regulatory system to be extraordinarily flexible, which in turn might prejudice organisational cohesion (i.e. it becomes chaotic).  

This suggests that, in order to ensure that our goals set has sufficient variety, we limit the amount of goals, express them in high variety terms (e.g. between x and y, more than z) and perhaps differentiate between those that are necessary (for continued viability) and those that are desirable (in terms of the aspirations of management). So, for example, a publicly quoted company would have within its goal set one that was consistent with the need to maintain continued independent existence; a level of performance that was at least the minimum to retain the support of shareholders. Given that the market for capital is competitive, and shareholders will base their decisions on the alternatives available to them, then this gaol should be expressed in relative rather than absolute terms,

In terms of ‘what’ System 1 should be held accountable for this clearly should include but not be limited to financial performance (cost, revenue, profit and so on). The promotion of viability requires that homeostatic balance be maintained between the systems and its environment – it should be ‘competitive’ in the broadest sense of the word (i.e. not at risk) – and within the internal environment, i.e. it should be ‘in good health’. It follows that those variables for which System 1 is held accountable should be related to the operation of all, or some of, the homeostats, not just one over and above all others.. 

The Nature of Information: Feedback and Feedforward
By definition, System 1 can only be ‘held accountable’ for something that has happened. It is therefore subject to feedback control. But feedback on its own – in the form of the operation of accountability channel - is necessary but not sufficient for the purposes of financial regulation.

The reason for this is, as we have discussed, there is usually latency in the regulatory system, and because responses are not instantaneous in order to keep essential variables within psychological limits some form of foresight is required; it is necessary to act on ‘anticipated actuality’. This is the role of the System 4; in VSM terms this is concerned with building ‘capability’ and is normally described as ‘planning’. 

Such foresight is required at a number of different levels. Firstly one of the roles of System 4 is to anticipate the future in order to plan changes ‘so that the future might be different to what otherwise would simply have happened’  (Beer, 1979)(H337). These changes are mediated through the resource bargain.

Secondly, because of the time lags involved it is necessary to know in advance whether the regulatory acts sanctioned through the resource bargain are likely to deliver the level of performance anticipated, so that action can be taken before the feedback signal is received. This is a System 2 function, since by making anticipatory corrections to regulatory acts which might have been well conceived but are ‘off course’, oscillations can be damped. 

Finally, we know that system as a whole is constrained by the level of financial resources available. Because of the time lags involved (in regulatory acts but also in securing new sources of funding) there is a need to anticipate what money will be available in the future. These responsibilities fall on both Systems 2 and 4 and the interplay between them. In VSM terms this is concerned with anticipating ‘actuality’; another term might be ‘forecasting’.

Before leaving the subject of information it is worth mentioning the role of the algedonic signal and System 3*. They both operate on feedback, but independently of the accountability channel which concerns itself with monitoring that small subset of measured that are deemed to be relevant to the discharge of the resource bargain, This contrast with conventional budgeting where typically all or most ‘reporting’ is of a routine nature, with no kind of filtering mechanism which might help distinguish between ‘signals’ (signs of incipient instability) and ‘noise’ (‘random’ or insignificant perturbations).

A Cybernetically Sound Financial Performance Management System

We are now in a position to define what qualities a cybernetically sound system for managing the (internal) finances of an organisation needs to have. For the purposes of exposition it is helpful to contrast these with the approach with which most people will be familiar: the traditional budget.

	Characteristic
	Traditional Budget
	Cybernetic System

	Variables
	Restricted to financial variables
	Including’ but not restricted to, financial variables – related to, or proxies for, measures of viability.

	Level of Detail
	Accounting data constructs structured around organisation chart
	Relevant to regulatory strategy.  

	Expression of goals
	Single point targets
	High variety – ranges or limits. 

	Horizon
	A calendar year (usually with monthly or quarterly phasing)
	Dependant on latencies of regulatory acts. May vary by level of recursion.

	Cycle
	Annual
	Dependant on the frequency of environmental disturbances. May vary by level of recursion

	Authority
	Represents an operationalisation of strategy as conceived by senior management, reconciled with perceived short term stakeholder needs. Imposed top down.
	Negotiated within and between Viable Systems

	Change
	By exception, subject to sanction from higher level of authority
	Subject to continuous change, based on the need to maintain requisite variety.

	Control
	Variance against phased budget. Adverse variances perceived as ‘failings’ that need to be rectified.
	Feedback control (through the Accountability Channel) based on resource bargain, supplemented by feedforward control exercised through System 2 and ad hoc monitoring through System 3*. Variances either ignored (treated as noise) or as stimulus to action (corrective or exploitive) and or learning.

Subject to algedonic override.


This table makes it clear, why, and in what ways traditional budgeting practices fail form a cybernetic perspective. Given the crucial role of money in variety engineering, if the system used to manage the flow of finance fails to meet the requirements of Ashby’s Law then the regulatory system of the whole organisation is likely to be deficient. Whilst ‘making money’ may not be the objective of a system financial resources represent an important constraint that cannot be ignored.

Further Research

The next step in this research is to translate this thinking into an explicit operationalised model of the kind that could be used to implement a cybernetically sound system in practice or as the basis for a diagnostic model to assess the cybernetic ‘health’ of existing practices.

One of the problems that need to be addresses here is that for both these purposes there is a need for a low variety solution. There is no prospect of devising a model that matches environmental variety; and if it came anywhere close it would have too much variety for our (relatively) low variety brains; it would be incomprehensible and therefore unusable. This is probably the reason that Beer remarked that ‘a uniform planning rubric cannot be imposed’  (Beer, 1979)(H340).

The solution being pursued is to build a low variety model would then be amplified in combination with the characteristics of a specific context. In other words it would be expressed, not as a generic specification, but as a set of rules (like a program or a recipe) which when applied would generate a context specific specification for a cybernetically sound system.

The second research challenge is to devise a process for comparing the context specific specification with what exists on the ground, and finding some way to describe the nature and the scale of the gap between the two. The challenge here is to find a way of dealing not just with the complexity of real life but also with its transient, often intangible and certainly difficult to measure nature.
Implications of Incorporating Resource Management in the Viable Systems Model
There are a number of potentially significant implications of incorporating the ‘resource’ dimension into the cybernetic framework provided by the VSM.

1. It provides an alternative to budgeting which is theoretically grounded, coherent and practical, which, unlike budgeting, explicitly addresses the relationship between the regulation of internal milieu of an organisation and its environment.  

2. It is therefore potentially a significant step in the opertionalisation of the VSM. It could therefore help promote cybernetics in academia and practice. 

3. It could enrich the VSM and VSM based work in at least three ways. 

a. Firstly operationalisation of the VSM in this fashion requires that we explicitly and rigorously address the practical issues pertaining to the frequency of perturbation, organisational latency and how they should be managed. This allows us to demonstrate how the VSM can help managers cope with the management of complex change. 

b. Secondly it postulates the existence of another dimension populated by sets of variables that have distinct, but interrelated environmental relationships which all need to be homeostatically maintained. It therefore may demonstrate how the VSM can provide a practical framework for an integrated approach to the management of all aspects of an organisations environmental relationship.

c. Finally it demonstrates that goal setting is an important consideration for cyberneticians: hitherto this has been neglected or overlooked.
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