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Background

» Research into balance of diversity and
commonality in organisations

Enowledge Domain Technology Domain

Enowledge IT Governance
Management
" . IT Service
Decision-making j
= Management

Preparation Oriented

Strategic

ACtl on O I‘I ente d Operationa

Andrew Dowse, UNSW@ADFA, 2007 1tee



Relevance of Organisational Theorists

Dynamic conditions — high task uncertainty —
organic arrangements (Burns and Stalker, 1961)

Misalignment of environment and structure —

increased task interdependence — lateral coordination
mechanisms (Thompson, 1967; Galbraith, 1973)

Diverse organisations — balance of differentiation

(for requisite variety) and integration (Lawrence and
Lorsch, 1967)

Collaborative decision making within virtual groups
as an mtegrative mechanism
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A Net-centric view of decision-making

Interaction based upon Structure and Specialisation
— NtErdependencet —————————l

Preparation
(RTS)

Scenario-based collective training

Action

(Ops) Event-driven collaboration

—NCertainty
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Collaborative Decision-making

Decision-making effort is optimised on the principle of least action (Zipf,
1949; Payne et al, 1993; Simon, 1957)

Depth and breadth of search effort related to task uncertainty and
interdependence respectively

Dispersion of knowledge is itself a source of uncertainty (Becker, 2001)

Uncertainty can be reduced through collaborative search and input to
decisions

Knowledge Uncertainty
Kﬁot“ih Know
Known to what the what the
Decision-maker lczggamsatlon organisation
OWS doesn’t know
Not known to Don’t know Don’t know
10—, - what the what the
organisation organisation
knows doesn’t know
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Collaborative Decision Process

e Key elements: situation,
intent and knowledge

e Modified POWER
framework used to

prescribe collaborative
processes (PROPER)

 Participative roles can be
further developed (see

paper)

Knowledge

Situeition Intfnt

- Purpose D Em—
}

—>Rationalise and strategise
}

<+—p | Options and resources =
v

— Pick
v

e Execute
}

— Review
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Collaborative Decision Model

Interdependence
uncertainty

Nature of Task stakes

l time pressures

fit >
A

Decision Quality and
Return on Investment

prescriptive
Collaborative Approach | strength of relationship

targeted or inclusive
facilitative
information media
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Research Propositions

P1 Use of a prescribed approach to collaborative decision-
making 1s positively associated with the quality of decisions

P2 The derived value of collaborative decision-making 1s
positively associated with the complexity of the problem

P3 Decision-making return on investment 1s optimised with
targeted collaboration

P4 The level of innovation in problem solving is positively
associated with the level of collaborative participation

P5 The derived value of collaborative decision-making is
positively associated with the strength of relationship between
the participants
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Experimental Design

Independent variables:
— nature of collaboration: assigned to participants

— task complexity (uncertainty and interdependence): varied across
experiment

Scenarios, participants selected to minimise nuisance variables

Collaborative forms and communications facilities designed
using Groove.

8 sessions, 60 participants, 96 decision events

3 concurrent decision-makers and multiple collaborative
participants.

Decision performance scored blind to the nature of
collaboration, then results analysed
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P1 Prescriptive Decision Making

Supported

for average performance to a level of

significance of 0.05 using the Mann-Whitney U test.

Improved performance specifically in cases of high
uncertainty and low interdependence.

High uncertainty leads to requisite variety of options;
benefit of prescription dependent upon cognitive

ability of d

lecision-maker

Low interdependence — lack of compensating

assistance

from collaborators
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P2 Value of Collaboration

» Strongly supported for task interdependence

* Not supported for task uncertainty, other than
uncertainty resulting from dispersed
knowledge (1€, interdependence)
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P3 Decisions Optimised through

Targeted Collaboration
Targeted: IM; Inclusive: chat rooms (1 per DM)

No support for improved decision performance for
targeted, 1n fact partial support for the opposite

Evidence of reduced effort invested into decisions in
targeted approach

IM favoured by participants, provided more control
but restricted participation

Other potential contingent factors, eg time pressure
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P4 Collaboration and Innovation

* No support that collaboration enables
innovation and creation of new knowledge

* Possible reasons:
— Groupthink or realism/reactive limitation
— Focus on satisficing rather than optimisation
— Time pressures and event driven focus

— Difficulty for participants in assimilating
knowledge then venturing outside comfort zone
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P5 Strength of Relationship

* Constructed through direction to support
‘favoured’ DM over control DM

* Probability of H, of 0.06

 Partial support suggests ad hoc collaborations
may not be as effective as established
relationships
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[Limitations

Realism (not applicable to all decision
situations)

May not account for all contingent factors

Reactivity (different approaches of
participants)

Potential internal validity 1ssues with sample
size and scoring method

Individual cognitive variances
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Vanance of Individual Capabilities

Probablhty

DM20.81 DMI10.87 DM30.95

Performance

« DMI Prescriptive, DM2 Natural, DM3 Favoured
* Friedman 2 way analysis: P(H,) of 0.07

Andrew Dowse, UNSW@ADFA, 2007 1tee



Findings

Strong support for value of collaboration contingent
upon interdependence but not on uncertainty

Partial support for a prescriptive approach to
decision-making and for the effect of a good
relationship between participants, but both subject to
variances of individual abilities

No support for collaboratively induced innovation

Mixed results for targeted versus inclusive
approaches.
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Collaboration and Interdependence

High Inefficient Complex

Decision , Problem
olving

Collaboration

Low Simple Tasks Disjointedness

Low Interdependence High
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Conclusion

« Demonstrated importance of electronic collaboration
as an integrating mechanism in C2 decisions

* Support for prescription and inclusion of meta-
planning step within the decision-making process

 Potential for future research

— Targeted versus inclusive approaches in electronic
collaboration

— Expansion of electronic collaboration implications on C2
arrangements (eg, CAR dimensions)

— Use of model for other decision-making applications

— Exploration of participant relationships (game theory
variation of the experiment)
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Questions?

andrew.dowse(@defence.gov.au

a.dowse(@adfa.edu.au
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