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Abstract

This paper develops a set of propositions that explain the operational dynamics of local rules and the
processes by which local rules survive or become extinct. The central metaphor is the fitness landscape
developed by Kauffman (1989) and Holland (1989). This metaphor provides a framework for
understanding how stable and predictable patterns of behaviour develop in organizations. It discusses
localities of action on fitness landscapes and a set of conditions for their establishment and continuation
of local rules based on the interactions across the locality boundaries. It proposes conditions,
characterised by co-adaptation, under which local rules will survive in relatively stable forms and other
conditions, characterised by competition, under which local rules change.

This paper is a work in progress. Material in the paper cannot be used without permission of the author.



THE DEVELOPMENT OF LOCAL RULES ON COMPETITIVE AND CO-ADAPTATIVE
LANDSCAPES

OVERVIEW OF THIS RESEARCH

This paper sets out to examine behaviour in organizations using the theory of local rule adaptation
on fitness landscapes. Fitness landscapes and local rule adaptations by (Kauffman, 1995) provide
a theoretical framework for understanding dynamic interaction in biological and social systems. A
fithess landscape is the domain in which the fithess of any behaviour to survive is tested.
Organizations comprise of sets of interconnected fitness landscapes on which organizational
behaviour plays out. It is the testing of behaviour against fitness criteria that ultimately determines
what actually happens in organizations. Local rule theory provides an integrative framework in
which dimensions of the organizational landscape, such as leadership, morale or organizational
structures, can be seen as determinants of the survival or extinction of behaviour.

Local rules have been seen as an organizing principle in the behaviour of wasps (Putters and
Vonk, 1990), neural assemblies (Kerszberg, Dehaene, and Changeux, 1992), broad-band
transport networks (Grover, 1997) In this paper it is suggested that local rule theory can be applied
to organizational behaviour. In this context, organizational behaviour is seen as dynamic and
competitive, where competitive means selective in relation to the behaviours of agents. Agentis a
term frequently used in the self-organization literature (Epstein and Axtell, 1996). Here however,
“individual” will be used as a more appropriate term. Local rule theory also suggests that behaviour
is emergent, that is, constantly changing in relation to the immediate environment. It further
suggests that the emergent behaviours are the current “best fit” between the individuals and their
immediate environmental demands. This behaviour emerges on an organizational landscape
termed a fithess landscape. It is on fithess landscapes that adaptive behaviours create fitness
peaks, where adaptive behaviours are most effective for the individuals that populate the
landscape. The landscape is the organizational setting and the adaptive behaviours those
behaviours that maximise payoffs to all individuals in the organization. It is important to recognize
that while this applies to all individuals in an organization, the payoff for given individuals may not
be the same.

Carley (1995) suggested modelling the behaviour of task oriented, socially situated intelligent
adaptive agents that that organizational behaviour could be viewed as emergent behaviour from
the collective interaction of intelligent agents over time (Prietula and Carley 1999). Such an
approach focuses on the interactive and dynamic nature of organizational behaviour. The
importance of optimal payoff is stressed by Bullard and Duffy, (1998, 1999) while Maturana and
Varela (1998, p. 75) describe the emergence of stability arising from search for optimization as
“structural congruence” where there is a history of recurrent interactions between systems. Given
the nature of the competitive landscape, such a search will be ongoing.

Holland (1989) stated that many organizations were intrinsically dynamic, far from global optimum
(always room for improvement), and continually self-organizing through the use of local rules that
were the individual's attempts at adaptation to environmental demands. It is this continuous self-
organization that maintains the organization in a state of dynamic equilibrium. Drawing on Holland
(1989), it is argued that all behaviour is adaptation to some environmental imperative. It follows
that such behaviour is also a response to an immediate, or local, set of conditions. The behaviours
that emerge are termed “local rules”.

Behaviour is an emergent property of the interaction between the local environment and the
individual’s survival instincts. However, survival has a broader definition than in the animal
kingdom. Here survival behaviour is designed to optimize the chances of such “survival”’
imperatives as keeping one’s job, earning more money, receiving a promotion, avoiding being
injured or finishing work in time to pick up the kids. Each of these imperatives represents a peak
that the individual must climb and these peaks are part of the landscape that individuals inhabit.



Kauffman (1989) used “fitness landscapes” to describe the space in which the rules or adaptive
behaviours evolve. The evolutionary landscape is multi-dimensional with parameters that consist
not only of the normal three dimensions of length, breadth and height, but also other dimensions
that define the landscape such as climate, terrain, vegetation and density of species. In an
organizational context, the landscape could be defined by dimensions as diverse as: organizational
structure, reporting relationships, Occupational Health and Safety legislation, rates of pay, and the
physical layout of the organization. The dimensions of a landscape are invariant over lengthy
periods of time. The contours of the landscape within these dimensions consist of peaks and
valleys, which are, constantly evolving as the individuals in the landscape climb peaks or descend
into valleys. Kauffman (1995) terms the peaks “fithess peaks” on which the payoff, or adaptive
potential, for behaviour can be optimised. As an individual climbs such a peak, fithess conditions
for other individuals on the landscape will change, both for better or worse, creating new peaks and
valleys. Thus, while the dimensions of the landscape are relatively invariant, the contours of the
landscape are a result of the interaction between the adaptive behaviours of the individuals on the
landscape. The emergent behaviour on these landscapes is self-organizing around the imperatives
of the local environment.

In such a system organization and order is an inevitable outcome of the dynamic interactions on
the landscape. Kauffman, (1995:71) terms this “order for free”. Here stable networks of successful
local rule behaviours constitute the fundamental operating structure of an organization. It is this
structure, defined by the fithess peaks of the landscape, which sets the limits for optimizing
organizational performance. The extent to which local rule behaviour sets the limits on
organizational performance is a central concern of research into local rule behaviour. (Haslett,
Moss, Osborne, Ramm, 2000)

In a self-organizing system, it is useful to distinguish between individuals who are “landscape
setters”, those people who have the power to establish the dimensions of the landscape, from
“landscape adaptors”, those people who must adapt to such dimensions but whose adaptations set
the contours of the landscape. The most effective role that management can take is that of
landscape setter, setting the invariant dimensions of the landscape, rather than landscape adaptor,
involved in the local interactions and adaptations. Organizational performance will be optimised by
the extent to which the landscape dimensions are set by the organization considerations and sub-
optimised by the extent to which the landscape dimensions are set by non-, or extra-,
organizational considerations. Haslett et al (2000) demonstrated the impact of nationally set wage
rates and conditions on local behaviour in mail sorting centres where work rates were varied to
climb local fithess peaks created by national wage regulations.

Conventional wisdom would propose that performance is determined by organizational structure,
set from the top, shaped by some grand design. Much of the organizational redesign of large
corporations in recent years reflects this strong belief that top down re-organization will improve
organizational performance. In contrast, local rule theory suggests that organization, in the forms
that materially affect behaviour, occurs at a local level and is self-organizing.

Local rule theory seeks to explain the diffusion of behaviors throughout social systems. There is a
large literature on the diffusions and adoption of innovation. Funk and Methe (2001) discuss
diffusion of industry standards in the global mobile communications market. Gruber and
Verboven’s (2001) work in the same area examined technological and regulatory determinants of
the diffusion. Achilladelis and Antonakis (2001) examine diffusion of technology in the
pharmaceutical industry over the last 200 years. This work is useful in that it examines and
highlights the large effects, such as legislation and inter-company competition, on the diffusion
process. The emphasis here is on the ecological aspects of competition and the impact of
legislation in setting the competitive landscape. In organizations, a similar role is played by the
rules, regulations and policies that define the organizational landscape. An organizational
approach to technology diffusion is taken by Chau and Tam (2000) who examine the diffusion of
open systems in organizational computing. Their findings showed a rational-financial basis for
adoption of new technology, and while this serves to highlight the “optimal payoff’ aspect of local



rules it represents a one of decision rather than an ecological and dynamic pattern of interaction
and testing of rules and behaviour which is the focus of this paper.

Diffusion and landscape setting was discussed in Dobrev's (2001) work on the evolutionary
dynamics of the Bulgarian newspaper industry. Here diffusion is seen as an ongoing, dynamic
interaction with the external environment. Similarly, the internal responses of organizations to the
external environment are seen by Boons and Strannegard (2000) as the development of routines
to adapt to problematic external situations. They suggest their model would be useful for testing
the link between micro and macro processes of institutionalisation, In this paper, these micro and
macro process are differentiated as landscape setting (macro) and local rule behaviour (micro).
Geroski (2000) reviews the literature on technology diffusion where human choice and herd
behaviour provide an ecological approach to diffusion. Similarly, Cleveland and Jacobs (1999) saw
social development as centred on human behaviour with the processes of social diffusion and
information flows as forming the basis for the informal social organizational structures that
characterise the establishment of local rule systems. Local rule behaviour proposes a model for the
diffusion of behaviours that is based on competition between behaviours, is seen as an ongoing
and interactive process at both the micro and macro institutional levels.

The extent to which any consistent structured behaviour occurs across large sections of an
organization will be entirely determined by the extent to which certain sets of behaviours are
successful adaptive mechanisms in the specific ecological context. This paper suggests that local
rules determine behaviour and that such behaviour is always sub-optimal, because of the
complexity of the landscape dimensions. It also suggests that the extent of sub—optimization is
defined by the operation of local rules. It is argued that understanding the ecological context of
behaviour places organizational behaviour in framework that is on one hand dynamic and ever
changing but on the other is characterized by long periods of stability. The following section
outlines theoretical constructs for that understanding.

THE CONCEPT OF LANDSCAPE, LOCALITY AND LOCALITY

This paper proposes that local rules operate within localities and can be defined by the concepts of
size, density, generative power (competitive-adaptive and co-operative-adaptive), and robustness.
These concepts are described in the next section of the paper.

Locality size can be defined by the number of individuals who use the rule. A local rule that is used
by only one person has a smaller locality than a second local rule that is used by a larger number
of people. Most importantly, locality size will determine the persistence (or stability) of the rule. If
one person is using the rule, that rule may be influential in terms of its interactions but its
persistence will be related to that individual’s tenure. A small locality may also have a very high
level of interaction depending on the hierarchical position of the individual enacting the rule.
Nonetheless, the life expectancy of such rules is limited to the enactor’s tenure. Walker and Haslett
(2000) reported the impact of a medical registrar’'s local rules on hospital admissions and the
financial performance of the hospital. Here, the tenure of a registrar was usually six months and
each new incumbent brought a new set of local rules, each set of rules generating different
patterns of patient admissions.

Density of locality is the number of situations in which the rule is applied relative to the number of
situations where it could be applied. A dense locality would have a high ratio of number situations
in which the rule is applied to the number of situations in which it could be applied. The medical
registrar’s locality was small, (limited to one person) and dense because the rule was applied
consistently.

The impact of local rules is described by their generative power, which is a measure of extent that
a given local rule generates other local rules and adaptive behaviours in different localities.
Generative power is therefore, also a measure of the extent to which a local rule changes the



contours of the fitness landscape. Rules with low generative power are likely to be stable as they
do not change the fitness landscape by generating new behaviours in individuals affected by the
local rule. In this situation, competition and the threat of extinction to the rule is low, leading to
stability and continuity in the local rule. In this situation there is limited interface and interaction
between localities.

High generative power (and extensive interface and interaction between localities) produces two
types of response: competitive-adaptive and co-operative-adaptive. In the case of competitive-
adaptive generation, the local rule generated in one system will alter the fitness landscape of a
second to the extent that a response will be required from the individual or individuals in the
second locality (as shown in Figure 1). Here Local Rule A1 generates across the interface between
the two localities resulting in adaptation in the form of a new rule, Local Rule B1.

Figure 1: Rule generation across locality interface

Locality A

Locality B

Local Rule A1 | Local Rule B 1

In this example of generation, Local Rule A1 has generated Local Rule B1 in Locality B as a
competitive response. Local rule A1 represents a competitive threat to Locality B and some
response will emerge. The generation of Local Rule B1 is therefore termed competitive adaptive
and Local Rule B1 is aimed at maximizing payoff, or the chances of survival, in the face of the
competition from Local Rule A1. If the Local Rule B1 prove to be a successful adaptation, it will
continue as a new local rule in Locality B. Haslett and Osborne (2000) modelled local rules in a
Kanban system using System Dynamics modelling. Quaddus and Intrapairot (2001) also used this
approach in modelling diffusion of data warehouse (DW) in a large commercial bank. Managers
local rule (Local Rule A1) involved changing ordering priorities for parts needed on an assembly
line to avoid criticism from senior management. This change of priorities meant that assembly
workers regularly ran out of parts. The assembly workers’ local rule (Local Rule B1) was to take
more parts than they needed and hide this buffer stock under their workbench.

Figure 2 shows the continued dynamic interaction across the interface between localities in
competitive-adaptive generation. Local Rule B1’s success extinguishes Local Rule A1 but also
generates Local Rule A2 that is the competitive response to the success of Local Rule B1. Dooley
(1997:85) described generation as a second order change of a schema “where there is purposeful
change to better fit observations and extinguishing as third-order change where a schema survives



or dies”. The process of competitive-adaptive generation represents the on-going dynamic
involving the constant evolution of new local rules.

Figure 2: Competitive-adaptive rule generation across localities
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Haslett et al (2000) reported competitive adaptation in mail sorters in six geographically separated
mail centres slowing their work rates to maximise payment through overtime or increasing them to
minimise time at work (known as a “fly day”). The preference was for increased overtime but there
were conditions where minimising work time was always the preferred option. This local rule could
effectively add 50% to weekly pay rates. This was Local Rule A1. The management’s response to
“‘excessive” overtime payments was to employ more staff. This was Local Rule B1. This raised staff
levels to a point where work loads were sufficiently light for every day to be a fly day, Local Rule
B2, and sorters used their newly acquired free time to get a second job to make up for lost
earnings in the mail centre.

Co-operative-adaptive generation is in contrast to competitive-adaptive generation. Here Local
Rule A1 would enhance the fithess of Local Rule B1 by providing an opportunity for increased
fitness rather than the threat of decreased fitness.

While competitive-adaptive generation can be seen as a negative feedback loop where the newly
generated Local Rule B1 would seek to balance the impact of Local Rule A1, a co-operative-
adaptive generation would, in contrast, be a positive feedback loop where each rule enhances the
fitness of the other. This is shown in Figure 3 where the two local rules re-inforce each other’s
behaviour.



Figure 3: Co-operative adaptive rule generation across localities
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In the mail centre, supervisors took no active role in counteracting the slowing of work rates by
sorters. This was because when sorters slowed their work rates to get overtime, supervisors
automatically got overtime. It is worth noting that supervisors had no mechanism for creating
overtime. Here the slowing of work rates and the supervisors turning a blind eye constitutes two re-
inforcing local rules.

Mac Lean (2001) adopted a social embeddedness perspective on rule breaking in the insurance
industry to explain similar co-operation between managers and employees as a means to
explaining the diffusion of rule breaking behaviour.

The concept of generation leads to the final definitional aspect of local rule theory: that of the
robustness or fragility of local rules. Robustness and fragility refer to the likelihood of the
continuation of the local rule. A local rule is robust when its generation is co-operative-adaptive and
it creates a positive feedback loop that serves to stabilize the fithness landscape of other interacting,
rules thus ensuring their continuation.

In contrast, a local rule is fragile when its generation is competitive-adaptive. Fragility is indicative
of the behaviours being unlikely to persist. Here, because the rule is in a negative feedback loop,
where it seeks to extinguish the impact of a rule in another locality. If a generated rule is
successful, it will reduce the payoff to the original rule generator and this in turn will produce a new
competitive response across the interface. Thus a rule is fragile in that its very success led to its
extinction. Robustness and fragility are related to how long a local rule persists not to the payoff
that is secured. Highly successful local rules can provide large payoffs but be fragile and hence
short-lived.

In summary, the measure to be used for defining dimensions of local rules will be:
¢ The initial conditions for a fitness landscape on which the locality of a local rule will be defined

by multiple dimensions. These will be relatively invariant over time. They will be interactive with
propagating local rules.



e The measures of locality will be: size, the number of individuals using the rule, and density, the
number of situations in which the rule is applied relative to the number of situations where it
could be applied.

e The measures of generation across the interface of localities will be competitive adaptive and
co-operative adaptive. Robustness and fragility describe the longevity of the rule based on the
nature of generation.

There are three aspects of this work that need to continue. The first is building the data bank of
examples. The second is to develop and test some quantitative measures of local rules and their
localities. The third is to develop a deeper understanding about the nature of the interactions
across locality interfaces.

The application of local rule theory to organizations provides an integrating framework for
management theory. For example, the extent to which leadership, group membership or
organizational structure (all common aspects of management theory) can be assessed by the
extent to which they set the dimensions of local landscapes. It also provides a framework for
understanding organizational life as a set of dynamic and emergent interactions in which some
aspects of organizational life are stable and others not. Understanding management interventions
as competitive adaptive local rules can provide insight into the reasons for the possible failure of
such interventions. Understanding that management interventions need to be at the level of setting
the dimensions for the fitness landscape can lead to increasing the chances of intervening
successfully.

Most importantly, local rule theory suggests that behaviour is locally determined and that there is
no grand management plan which co-ordinates and controls the life of an organization. Individuals
work in a local environment where the pressures exerted by management may only be a small
proportion of those to which they must respond. Local rule theory suggests to managers that their
interventions in organizations must be at the level of landscape dimension and that even then their
success will be limited because many of the dimensions of the landscapes of individuals are
beyond management’s control.

The extent to which we have come to believe organizations can be managed may well turn out to
be a myth as we develop a deeper understanding of the role of local rules and self-organization in
organizational life.
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