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01 What is Systems Thinking?

02
What role can Systems Thinking 
play for Systems Engineers?

03 How can Systems Thinking be 
developed?
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1. View and mentally frame

“A new way to view and mentally frame what we see in the world; a 
worldview and way of thinking whereby we see the entity or unit first 
as a whole, with its fit and relationship to its environment as primary 
concerns; the parts secondary.” 

*Haines (1998, p. vi) 

2. Worldview & way of thinking

3. Relationships primary; 
elements secondary

*Haines, S. G. (1998). The Managers Pocket Guide to Systems Thinking. Amherst, MA: HRD Press.
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The complex 
system problem 
domain

Crosses a 
holistic 
spectrum of 
dimensions

Is unique for 
each 
complex 
system



It’s a little 
bit more 
complex 
than that



Conflicting Perspectives

Shifting Demands

Unstable Resources

High Uncertainty

Emergent Situations Solution Urgency

Lack Sufficient Information

Misinformation/defensiveness

Politically Charged

Divergent Stakeholders

Unclear Entry Point

Ambiguous Boundaries

Unintended Consequences

Instabilities

This Problem Domain can produce several conditions
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Systems Thinking Relationships
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Competencies to deal 
with complex systems 
and problems

Systems Thinking application to 
advance state of Systems Practice

Systems Theory foundations to 
support Systems Thinking

Systems 
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Concepts 

Thinking

Set of principles, concepts, & laws 
explaining system structure, behavior, 
and performance

Translation of Systems Theory to enable 
alternative decision, action, and 
interpretation

Bridge

Bridge
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*Haines, S. G. (1998). The Managers Pocket Guide to Systems Thinking. Amherst, MA: HRD Press.

Language shapes thoughts 
and emotions, determining 
one’s perception of reality 

- Benjamin Whorf

Systems Theory 
provides a language that 
can inform a different 
level of thinking to 
address complex 
problems



 Requisite Variety
 Requisite Hierarchy
 Feedback
 Circular Causality
 Recursion

SYSTEMS
THEORY 

PROPOSITIONS

CENTRALITY AXIOM
 Emergence
 Hierarchy
 Communications
 Control

CONTEXUTAL AXIOM
 Complementarity
 Boundary
 Incompressibility
 Holism

GOAL AXIOM
 Equifinality
 Multifinality
 Satisificing
 Purposive Behavior

OPERATIONAL AXIOM
 Dynamic Equilibrium
 Homeorhesis
 Homeostasis
 Redundancy
 Relaxation Time
 Self-organization
 Suboptimization

VIABILITY AXIOM
DESIGN AXIOM
 Power Law
 Requisite Parsimony
 Requisite Saliency
 Minimum Critical 

Specification

INFORMATION AXIOM
 Information Redundancy
 Redundancy of Potential 

Command

*Whitney, K., Bradley, J.M., Baugh, D.E. and Chesterman Jr., C.W. (2015) ‘Systems theory as a foundation for governance of complex systems’, Int. J. System of Systems 
Engineering, Vol. 6, Nos. 1/2, pp.15–32.

Systems Theory provides a language to drive different 
thinking, decision, action, and interpretation

1. All systems are 
subject to the 
laws of systems

2. Always on
3. Applied without 

bias – equally
4. No allowances 

for ignorance
5. Violations - real 

consequences



So What? Who cares?
What’s the big deal?  Thinking 

Slow

Thinking 
Fast

• Design
• Execution
• Development



Systems Thinking Offers
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Thinking Decision Action Interpretation

ST Skills for dealing with complex systems and problems

Systems 
Thinking Skills 
Development



www.incose.org/symp2021 14

Systems 
Thinking 

Considers

Systems View

Way of Thinking

Holism

Interdependence

Context/Environment

Multidisciplinary

Patterns
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Mastery of 
Systems Theory 

Language

Deepening of 
Systems 
Maturity

Immersion in 
Language

Projection to 
Circumstances

Reframing the 
Familiar to New 

and Novel

Alternative Thinking, 
Decision, Action, 

Interpretation

Developing 
Systems 
Thinking
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