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Fritz Zwicky

1898-1974

Professor of Astronomy (1942-1968)
California Institute of Technology

Co-founder of Aerojet Engineering

President of ’International
Academy of Astronautics”

- Discovered evidence for dark matter” in galaxies (1933)
- Triple-hypothesis: supernova, neutron stars & cosmic rays(1934)
- Galaxies and galaxy clusters act as gravitational lens (1937)

- Developed morphological analysis as a general method for
non-quantified modelling using a ”morphological field’



Morphological Analysis:

A GENERALISED METHOD FOR STRUCTURING
AND ANALYSING COMPLEX PROBLEM FIELDS
WHICH:

e ARE INHERENTLY NON-QUANTIFIABLE
e CONTAIN NON-RESOLVABLE UNCERTAINTIES

e CANNOT BE CAUSALLY MODELLED OR
SIMULATED

e REQUIRE A JUDGMENTAL APPROACH



What is MA used for?

Mess = Complex issue which is not well
formulated or defined; “wicked
\1/ problem”
Problem = Well formulated/defined issue, but

with no single, clear-cut solution
(various solutions depending on...)

Puzzle = Well defined problem with a
specific solution which can be
worked out.

Russel Ackoff: Re-designing the Future, 1974



"One of the greatest mistakes that
can be made when dealing with a
mess is to carve off part of the
mess, treat it as a problem and
then solve it as a puzzle -- ignoring
its links with other aspects of the
mess."

(Pidd, M: Tools for Thinking, 1996)



For What ?

LONG-TERM PLANNING and
STRATEGY EVALUATION

®* DEVELOPING ALTERNATIVE FUTURES
SCENARIOS

® STRUCTURING AND ANALYSING COMPLEX
POLICY SPACES

® RELATING ENDS & MEANS IN STRATEGIC
PLANNING (Process support for decision-making)

* POSITIONAL ANALYSIS (STAKEHOLDER
ANALYSIS)



Philosophy:

THE METHOD SHOULD BE:

* Group & Process oriented

* Generic (general method for NQM)
* Transparent (No black boxes)

* Traceable (”Audit trail”)

* Easy to update results



Results:

* A structured (dimensioned) problem
* Simple (scenario) laboratory
* Complex (scenario-strategy) laboratory

 Validated IO-model/instrument
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3-dimensional typology 3-dimensional morphological
»Zwicky-box” field
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Morphological field containing 186,000 configurations
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Linked fields:

Scenario field Strategy field

TAO-Strat



Overlay techniques:

Scenario/strategy overlay methods

« d
d d

TAO-Strat
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One of the morphological models used to generate “terrorist
threat scenarios” for the Swedish Nuclear Power Inspectorate.
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Linked morphological fields for accessing preparedness for
terrorist actions involving the release of a chemical agent.



More information and articles
on morphological analysis at:

www.fol.se/ma
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