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YOU DON’T SEE THE WORLD 
THE WAY IT IS… 

YOU SEE THE WORLD THE 
WAY YOU THINK. 



BIOLOGICAL MIND HISTORICAL MIND 

CONTEMPORARY MIND PSYCHODYNAMIC MIND 

• ONE CAUSE –ONE EFFECT 
• RELATIONSHIPS ARE LINEAR 
• EXPERIENCE BEFORE ACTING 
• MAINTAIN THE STATUS QUO 
• DISCOUNT THE FUTURE 

• HUMANS SEPARATE FROM NATURE 
• CONQUER AND MASTER NATURE 
• PARTS OVER WHOLES 
• SELFISHNESS IS RATIONAL 
• SEPARATE VALUES FROM FACTS 

• GROWTH IS GOOD/POSSIBLE 
• TECHNOLOGY SOLVES PROBLEMS 
• CONSUMPTION = HAPPINESS 
• CAPITALISM MAXIMIZES WELFARE 
• GLOBALIZATION GOOD FOR ALL 

• REPRESS/DENY PAINFUL IDEAS 
• IGNORE LARGE UNCERTAINITIES 
• FUTURE IS CONTROLLABLE 
• OTHERS ARE TO BLAME 
• WE KNOW WHAT WE ARE DOING 

Gladwin, et .al., “Why is the Northern Elite Mind Biased Against 
 Community, the Environment, and a Sustainable Future?”  (1997). 



THE ICEBEG OF REALITY 

 EVENTS……......…REACTIVE 

PATTERNS………..ADAPTIVE 

SYSTEMIC 
STRUCTURES…....CREATIVE 

MENTAL MODELS……….…
REFLECTIVE 

WORLDVIEWS…...GENERATIVE 

LEARNING & 
LEVERAGE 



COMPLEXITY 
OF 

COUPLED 
HUMAN- 

ENVIRONMENT 
SYSTEM 

(Liu, Science, 
9/14/07)  

Reciprocal Effects 

Feedback Loops 

Synergisms 

Cascading Effects 

Nonlinearity 

Critical Thresholds 

Tipping Points 

Surprises 

Abrupt Changes 

Irreversible Effects 

Emergence 

Path Dependence 

Large Time Lags 

Chaotic Behavior 

Varied Resilience 

Interacting Stresses 

Heterogeneity 

Variability/Change 

Irreducible 
  Uncertainties 

Acceleration 

Cross-Scale 
  Interactions 



UNSUSTAINABILITY 

    PHYSICAL 
• Exponential Growth 
• Limits/Thresholds 
• Erosion Loop 

  STRUCTURAL 
• Commons Tragedies 
• Inertia/Lock-In 
• Policy Resistance 

INFORMATIONAL 
• Feedback Delay 
• Feedback Distortion 
• Feedback Denial 

       ECONOMIC 
• Cost Externalization 
• Undervaluation of Nature 
• Perverse Subsidies 

       SOCIAL 
• Injustice/Inequity 
• Social Traps 
• Success to Successful 

 PSYCHOLOGICAL 
• Mental Discounting 
• Cognitive Restriction 
• Addiction/Burden Shift 

  INSTITUTIONAL 
• Governance mismatch 
• Political capture 
• Response delays 



(optimizing) 
HUMAN 

WELFARE 

(broadly defined) 

(maintaining) 
LIFE SUPPORT 

SYSTEMS 
(integrity/ 
resilience) 

(ensuring) 
SOCIAL 
EQUITY 

(intra- & inter- 
generational) 

THE SYSTEMIC BIG IDEA  



MECHANISTIC 
   THINKING 

SYSTEMIC 
THINKING 

         Parts                                                    Wholes 
       Objects                                              Relationships 
        Events                                                 Structures 
      Isolation                                            Interdependence 
     Specificity                                               Generality 
      Linearity                                                 Cyclicality 
       Statics                                                   Dynamics 
     Simplicity                                                Complexity 
      Proximity                                                 Distance 
     Continuity                                              Discontinuity 
    Determinism                                             Evolution 



A set of tools… 
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What is System Dynamics? 
“System Dynamics is a methodology for studying and 

managing complex feedback systems…The methodology: 
1.  Identifies the problem 
2. Develops a dynamic hypothesis explaining the cause of the 

problem 
3. Builds a computer simulation model of the system at the 

root of the problem 
4. Tests the model to be certain that it reproduces the 

behavior seen or projected in the real world 
5. Devises and tests in the model alternative policies that 

alleviate the problem, and 
6.  Implements this solution 

System Dynamics Society Website 
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Source: Meadows,  Randers and Meadows, LTG 30 year update, 2004 
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5: Nonrenewable resources 
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2: Food 
  output 

3: Industrial output 

4: Pollution level 

Source: Meadows,  Randers and Meadows, LTG 30 year update, 2004 





ctools.umich.edu 
Strategy 566/NRE 550 
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DEVELOPMENT 
THINKING 

COMPLEX 
THINKING 

RESILIENT 
THINKING 

CREATIVE 
THINKING 

FORESIGHT 
THINKING 

MORAL 
THINKING 

SUSTAINABLE 
THINKING 


