Lecture 11: Chaos Theory and IT Strategy
Learning Objectives:
1. Explain the main concepts of chaos theory

2. Discuss the relevance of chaos theory to IT service management

3. Apply the main concepts to IT strategy analysis and development.

Introduction
Information Systems and Organisations

Complex interactions and influences

Changing technical artefacts

Adaptive Social Systems

IS strategy, development and implementation 



No simple cause and effect relationships.
Can Chaos Theory provide a framework for interpreting organisational behaviour and particularly the influence and effect of information systems?
Chaos Theory is defined as:

The qualitative study of unstable aperiodic behaviour in deterministic nonlinear dynamical systems 
Properties of Chaotic Systems

Unpredictability

Sensitivity to initial conditions

Sudden change

Repeated patterns at different hierarchical levels

Non-repeatable cause-effect links

Similar, but not exactly the same patterns of behaviour
Chaos Concepts

Domain of Interaction / Phase Space

Scope of influence of information system, space encompassing all possible behavioural

Importance of defining boundaries

Horizontal and vertical ‘cuts’
Initial Conditions

Set of initial states of the organisation and information system at start of period of change.

Critical in determining behaviour

Slight changes in initial conditions amplified through positive feedback
Strange  Attractors

Pattern  of behaviour of information systems, organisations and actors; general regularities which are self-similar.

'organisational configurations which demonstrate regularities in their macro-characteristics even though they may reveal large differences in their internal processes.' 

' temporary stabilities in a sea of change' 

Point and limited attractors are stable patterns of behaviour

Strange attractors are unstable temporary patterns of behaviours 


Concepts


Behavioural / Cultural


Thematic

‘Chaos theory seeks to understand the behaviour of the system by reconstructing its attractors. Knowing the attractors gives us qualitative understanding.’ Kellert, p103
Events and Choices 

 Incidents, external or internal, planned or emergent, which change information system / organisation interactions by amplifying initial conditions through positive feedback. 

Movement along a historical path from initial conditions to strange attractors

Complex network of choices, selections and rejections. 
Iteration 

Cycle of repeating behaviour of a strange attractor. Cycle of interaction that provides positive feedback to amplify initial conditions.

Self-similar interactive patterns

Iterative behaviour in a strange attractor. ‘swings of the pendulum.
Connectivity 

Extent and complexity of network of organisational and technological relationships which supports knowledge flow and support positive feedback.
Organisational changes resulting from interactions between actors.

Organisation as a network of relationships supported by information systems

Communities of practice

Supporting knowledge flow and socialisation
Using Chaos Theory to understand IT strategy
involves:

telling a story which traces a historical paths, analyses the organisational effects of the IS dynamically, and identifies the unexpected and the margin effects of the information system on the organisation 

Which describes:

a set of initial conditions;

a series of choice or non-choices; 

a set of interventions resulting from choice and environmental effects; 

a set of strange attractors towards which organisational behaviour concerned with interaction with the information system tends and

a set of outcome basins within which many strange attractors occur.
Case Study: UK Probation Service

Supports courts and justice agencies.

Reports on offenders, bail hostels, community supervision.

Until April 2001 54 autonomous regions 80 % central funding.

After April 2001 42 local areas 100% central funding.

Reports writing, monitoring, progress.

National caseload 200,000.
1993 National Probation Service Information Systems Strategy

National IT infrastructure, and  CRAMS

1994 contract awarded to Bull Information Systems.

Budget £97 million over 10 years.

Cost after 7 years £83 million – 34% above budget

CRAMS

By 2000, 36 of 54 implemented.

10 refused.

Little substantial use. 

Non-working software

Pilot version withdrawn

Data Migration problems

HCI

September 1999 work on development suspended. 

 By 2003 CRAMS abandoned.

Domain of Interaction / Phase Space

 local probation services, National probation service IT infrastructure - network and PCs, CRAMS.

Initial Conditions

Autonomy of local probation services, Variety of approaches and extents of computerisation, Selection of Northumbrian information system.

Strange attractors

Single data store concept, User Interface inadequacy, Inadequate management reporting by CRAMS.

Outcome basin 

Set of all interactions between CRAMS and local probation services, set of all models of organisational data arrangement.

Events and Choices

Selection of Northumbrian system, Selection of Bull, Changing of Project Directors, Addition of 'Early Warning System‘ Lack of link to Criminal Justice System, Local implementation decisions, adding to CRAMS, generating alternatives. 

Whether to implement the IT infrastructure;

Whether to implement CRAMS;

Whether to use CRAMS;

Whether to provide add-ons to CRAMS;

Whether to re-engineer business process to suit CRAMS.

Edge of Chaos 

Loss of confidence in CRAMS, lack of usefulness of CRAMS, PA consulting report. 

Bifurcation

Shift to new organisational structure and appointment of new IT head

Iteration

User interface repair attempts, management reports production from CRAMS, Rumour spreading. 

Connectivity 

Formal: lack of adequate centre / local communication. Informal: networks of professional connections amongst local probation services.
Concepts
Initial conditions, strange attractors, positive feedback
Questions
How do the initial conditions of a system give rise to large effects?
Give some examples of strange attractors in an information system.
Activities
Using your own examples discuss how choices made by management lead to particular outcomes in information systems strategies.
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