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What is Systems Oriented Design?
What is Systems Thinking?

Ecology:
The ultimate 
example of systems 
thinking.

Man is part of 
ecology.



Think of everything as being super complex:

A cup of coffee is the intersection point of two super 
complex systems, one originating from the Norwegian 
woods, the other from a coffee field in Columbia.



The growing challenges to design:

•Globalisation
•Sustainability

•And still: computing moving towards advanced 
simulation and generative design

Every action has consequences.



Background and some theory



An early example:

A metal production 
plant redesigned 
according to 
production logistics, 
social interaction, 
economical 
considerations 
future scenarios 
and flexibility.

(Rodeløkken
Maskinverksted
Diploma 1986)



Systems Thinking origins from biology

Ludvig von Bertalanffy is regarded the father of 
General System Theory

Systems theory is an interdisciplinary field of 
science and the study of the nature of complex 
systems in nature, society, and science. This 
could be a single organism, any organization or 
society, or any electro-mechanical or 
informational artefact. (w)



Systems thinking in design

Christopher Alexander was a pioneer.
”Notes on the Synthesis of Form” (1964)

Just a few years after this he disregarded 
everything and introduced a quite different 
concept:
”Pattern Language” (1977)

The reason was that he was not able to solve 
the synthesis of complex problems 
mathematically.



The golden era: 

The Kennedy administration 
was developing ”hard” systems 
thinking into ever more realms of 
government.

The Moon landing project was 
the last big systems project of 
this time.



The development of Systems Thinking

Alexander's rejection of 
Systems thinking was not 
unique. Most things are not 
expressible in numbers…
Or they have to be 
expressed in some very 
different numbers: Chaos 
theory.



The development of Systems Thinking

The world was getting more 
unpredictable.

And Weather continued to 
behave uncontrolled.



The development of Systems Thinking

The mechanistic systems 
perspective could not explain 
emergence.



The development of Systems Thinking

General Systems Theory (GST) did not 
have the expected impact. And was 
entered the age of standardisations.

But systems thinking continued to grow in 
many areas from Engineering to IT.

But also in fields like biology,



…and in psychology, sociology, 
politics and management and 
many other fields.

What had happened?

The development of Systems Thinking



The development of Systems Thinking

From ”HARD” to ”SOFT”

Soft Systems Theory looks at 
systems as a mental construct. 
The ”systemness” exists in the 
approach to understand the world. 
(Peter Checkland)



The development of System Thinking

Systems Architecting

In management and engineering new trends 
developed. One of these is called ”Systems 
Architecting” (Eberhardt Rechtin). This is a 
reference and honouring of the architects 
ability to solve holistic and fuzzy problems 
and to generate new innovative interventions 
based on a approached that draws both from 
parameters and intuition.

Are we really living up to this?



The development of System Thinking

Systems Architecting

Systems thinking is regarded as an art. It is 
intuitive and holistic.



Systems oriented design

What is so special about designers?



The designer has some real 
advantages as a systems thinker:

Designers are used to engage in fuzzy 
and ill-defined problems in an intuitive 
and holistic way. 
Designers can visualize!



The designer has some real 
advantages as a systems thinker:

But intuition and creativity needs to be 
based on deep knowledge.

Incubation and illumination is only 
coming when you have worked for a 
period of time with accessing the 
complex material.

There are no quick paths…



Visual Thinking (Rudolf Arnheim)

Visual thinking gives
enormous advantages
For accessign and 
Incubating complex stuff. 

E.g you can design with
TIME as your design 
material



Francesco Zorzi. Project nominated for design price 2009.



Visual thinking is both quantitative and 
qualitative.

Quantitative data is often only understood qualitatively.



The designers ability to think in complex 
systems needs to be trained and 
developed further.

Designers are today not 
really consciously trained 
with specific methods to 
make them better in 
coping with very complex 
issues.
We have developed 
several techniques and 
concepts to get better.



”The Rich Design Space”

The concept of the Rich Design 
Space includes the physical 
space of the design studio, the 
virtual digital design space of 
the design software, additional 
media like video and sound 
recording, traditional design 
techniques and even the social 
space created in the project.



”The Rich Design Space”

By carefully paying 
attention to the richness 
of the design space it 
emerges as a very 
efficient tool to maintain 
the complexity of the 
project all the way to 
decision making.



”GIGA-mapping”

GIGA-mapping is a central tool for 
registering, analysing and 
managing complexity in the 
systems oriented design project.



”GIGA-mapping”
GIGA-mapping deals with relations playing out in 
structures over time.



”GIGA-mapping”
GIGA-mapping is the central tool 
to cope with the BOUNDARY 
PROBLEM in general.

It is the bases of framing the 
project on the basis of a real in-
depth analyses.

Little things somewhere in the 
system can have a great impact. 
Boundary critique on the basis of 
GIGA-mapping helps including 
those systemic triggers in the 
project.



”Resilience”

Resilience is a systems ability to survive 
and to return to the previous stable state 
or to adjust to achieve a new situation 
and a new sustainable stable state. 
(Walker)



Resilience and scenario games

Scenarios are used to speculate
about the survival of the designed
system intervention.



Implementations

Systems Oriented 
Design helps to develop 
realistic and detailed 
implementation 
scenarios.



What about creativity?

Systems oriented design is a creative tool!
Systems investigations helps to break 
schemata and to find new points in the 
systems were an intervention is much more 
powerful (Leverage points).



Original concepts in Systems 
Oriented Design

The Rich Design Space

GIGA-mapping

A new level of diagramming in systems thinking.

Catastrophic Scenario Games

Crossing points (not the same as leverage points)

Outcroppings

Incubation techniques

Synthesising workshops

Systems thinking as a tool for design creativity



Examples



Erik L. Lindberg
Starting point: Redesign payment central for grocery 
stores according to universal design agendas.
Result: a complete shopping system empowering the 
consumer through information.

Nominated to: Excellence in interaction design (Bekk) 





Gudmund Rebnord
Starting point: Navigation for blind.
Result: a navigation tool everybody. Everybody got  specific needs.

Honourable mentioning in World Usability Day 2009 Design Competition





Anne Mette Bakke
Starting point: Water supply for development countries
Result: A socio-economic system for self help.

Winner of:  Excellence in sustainability (Franzefoss)

Winner of World Usability day 2009 Design Competition









Christopher A. Lange
Starting point: Electrical Car
Result: Recolt, metabolic vehicle.

Nominated to: Excellence in sustainability (Franzefoss) 

Honourable mentioning in the World Usability Day 2009 Design Competition





Life cycle and part 
replacement scheme



Life cycle and part 
replacement scheme



Life cycle and part 
replacement scheme



Life cycle and part 
replacement scheme



Heidi Borthne
Starting point: Fire escape equipment
Result: An edutainment training centre.

Nominated to: Excellence in innovation (Norsk Designråd)











Alice Andreoli
Starting point: School furniture for refugee camps
Result: A networked system using the facilitation of the school as a 
knowledge hub for resource development and finally to reintroduce 
people into globalized economy.

Winner of:  Excellence in innovation (Norsk Designråd) 











Summary

Systems oriented design creates new innovation 
and new concepts that are better routed and better 
related to economy, sustainability, business, 
politics and ecology from the very beginning.

System oriented design needs to be brought to the 
business world in guided research projects (NFR) 
with business partners to be fully tested and 
developed further.


