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Events and Decisions 

Patterns of Behavior 

System Structure 

Reactive 

Adaptive 

Generative 

A Systems Perspective 
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A systems view stands back just far enough to... 
• Deliberately blur discrete events into patterns of 

behavior 
• Deliberately move from a focus on individual 

decisions to a focus on policy structure 

“Distancing...” 
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Four Key Patterns of Thought 

• Dynamic thinking (graphs over time) 
• Causal thinking (feedback loops) 
• Stock-and-flow thinking (accumulations) 
• Thinking endogenously (system as cause) 
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New York, Chicago & Philadelphia, 1800-2000 
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Prejudice and Minority Achievement (Myrdal, Merton) 
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Stocks, Flows, and Feedback Loops  
Here: a gasoline shortage crisis 
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Dynamics 

• Define problems in terms of graphs over time. 
• Graph important variables 
• Graph historical data 
• Graph anticipated dynamics 
• Graph preferred dynamics 

• Use these to focus systems thinking and modeling 
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U.S. Unemployment 1948-2012 
(annual average %) 
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Carbon Emissions 1800-2000 
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• Accumulations (populations, resources…) 
• Causal structure:  “feedback” loops 
• Delays 
• Perceptions (a kind of accumulation) 
• Pressures 
• Affects, emotions, (ir)rationalities 
• Policies governing decisions 

Systems Structure 
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Causal Diagrams 

• Causal mapping is a 
powerful tool for 
representing structure in 
complex systems. 

• Arrows indicate causal 
influence. 
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Polarities of Causal Links 

• Positive and negative 
signs show the direction of 
causality: 

– + 

+ – 

+ 
– 

+ ... “direct” relation 
– …“inverse” relation 
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Feedback Loops 

 A feedback loop exists when decisions change the state 
of the system, changing the conditions and information 
that influence future decisions. 
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Two kinds of feedback loops 

• Reinforcing loops  
• Growth producing 
• Destabilizing 
• Accelerating 
• Positive: an even number of –’s 

• Symbolized by  

• Balancing loops 
• Counteracting 
• Goal seeking 
• Stabilizing 
• Negative: an odd number of –’s 

• Symbolized by  
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Examples of Reinforcing Loops 
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Typical Reinforcing Loop Behaviors 
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Examples of Balancing or Counteracting Loops 
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Typical Counteracting Loop Behaviors 
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But There are Subtleties: 
Not all Word-and-Arrow Diagrams are Alike! 
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These arrows mean ‘and then’ 

• We start with some understandings of the 
problem and its systemic context, and 
then we conceptualize (map) the system.  

 
• Then we build the beginnings of a model, 

which we then test to understand it.   
 
• Then we reformulate, or reconceptualize, 

or revise our understandings, or do some 
of all three, and then continue… 
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Arrows here are flows of material 
The words here represent 
accumulations of carbon –
stocks -- and the arrows 
represent flows. 
 
This is not a causal diagram. 
 
This is a view of the “carbon 
cycle.” 
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Only this one is a causal loop 

This causal loop tells a very 
compelling and important 
self-reinforcing story. 
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Stocks and Flows 

Stocks are accumulations. 
• Stocks are increased by inflows and decreased by outflows. 
• When a link means “add” or “subtract” we have a stock-and-

flow structure. 
• Example:  Inventory 
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Human Activity, CO2, and Global Temperature 

Thought 
experiment: 
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The system dynamics modeling process 

Adapted from Saeed 1992 
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Processes focusing on system structure 
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Processes focusing on system behavior 
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Two kinds of validating processes 
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Pictures Can Get Really Complicated! 
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The Endogenous Point of View 
The “X/N” Matrix 
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A Lightening-Fast Example 

• Security on off-shore oil platforms during a technology 
transition 

• Mixed consulting / theory building intervention 
• Two group model building workshops, May and 

September with various high-level management people 
from Norsk Hydro and related professional groups 
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Behaviour over time 

Overview 
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Policies 
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A Tiny Model Capturing the Problem Dynamics 
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A Tiny Model Capturing the Problem Dynamics 
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A Tiny Model Capturing the Problem Dynamics 
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• Traditional capacity (blue) phasing out 
• New capacity (red) rising, peaking and declining 
• Mature capacity (green) slowly rising 
• Cost per barrel (black) declining to a new low 
• Risk (grey) rising, peaking, and declining 
• …all just what the problem description called for 

Behavior of this Tiny Beginning Model 

But vastly 
oversimplified. 
 
Serious group 
modeling was 
needed. 
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Group Modeling Work in Process 
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After Much Client and Team Work – 
“Hydro1” 
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Policy Simulations with Hydro1 
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When It Works, Why? 

• Engagement 
• Mental models 
• Complexity 
• Alignment 
• Refutability 
• Empowerment  
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