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BIOLOGI

‘ONE CAUSE —ONE EFFECT
*‘RELATIONSHIPS ARE LINEAR
" <EXPERIENCE BEFORE ACTING
*‘MAINTAIN THE STATUS QUO
*DISCOUNT THE FUTURE

‘GROWTH IS GOOD/POSSIBLE
*TECHNOLOGY SOLVES PROBLEMS
‘CONSUMPTION = HAPPINESS

*CAPITALISM MAXIMIZES WELFARE
°GLOBALIZATION GOOD FOR ALL

‘HUMANS SEPARATE FROM NATURE
‘CONQUER AND MASTER NATURE
*PARTS OVER WHOLES
*SELFISHNESS IS RATIONAL
°SEPARATE VALUES FROM FACTS

‘‘‘‘‘
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PS

‘REPRESS/DENY PAINFUL IDEAS
IGNORE LARGE UNCERTAINITIES
‘FUTURE IS CONTROLLABLE
‘OTHERS ARE TO BLAME

‘WE KNOW WHAT WE ARE DOING
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BRY® PATTERNS ADAPTIVE

SYSTEMIC
STRUCTURES.......CREATIVE

MENTAL MODELS
REFLECTIVE

WORLDVIEWS......GENERATIVE




Reciprocal Effects
Feedback Loops

Synergisms

Cascading EfféCts

Nonlinearity-/

Surprises
Abrupt Changes

Irreversible Effects
Cross-Scale

Emergence Interactions




PHYSICAL
*Exponential Growth
sLimits/Thresholds
*Erosion Loop

STRUCTURAL

Commons Tragedies
*Inertia/Lock-In
*Policy Resistance

INSTITUTIONAL

Governance mismatch
*Political capture

*‘Response delays

}

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

INFORMATIONAL

*Feedback Delay
Feedback Distortion
*Feedback Denial

s . *Cost Externalization
.ISntj)l::isat:cEI?rI;r:;qUIty <> Undervaluation of Nature

*Success to Successful Perverse Subsidies



THE SYSTEMIC BIG IDEA

(optimizing)

HUMAN
WELFARE

(broadly defined)

BN

(maintaining) (ensuring)

LIFE SUPPORT SOCIAL
SYSTEMS — EQUITY
(integrity/ (intra- & inter-
resilience) generational)




MECHANISTIC

THINKING

Parts
Objects
Events
Isolation
Specificity
Linearity
Statics
Simplicity
Proximity
Continuity
Determinism

SYSTEMIC
THINKING

Wholes
Relationships
Structures
Interdependence
Generality
Cyclicality
Dynamics
Complexity
Distance
Discontinuity
Evolution



set of tools...

“hard” variables
1. Double-Q \_A?‘t o iSSUS 2. Behavior (
Diagram = ==/ focug Over Time g
“soft” variables Diagram ' e
3. Causal v B\
Loop R B C
Diagram s _
f(xp |
4. Systems 5. Graphical / 6. Structure: v
Archetypes Function Behavior
Diagram X Pairs >
7. Policy
Structure 8. Computer
Diagram Model
o — Reflection
% %{?‘;}"tgeme"‘ ~ =0 10. Learning
18 m— Laborator
Simhdor I7C — y Experimentatio




DRYLAND
DEVELOPING
COUNTRY
CASE" " .’

CLIMATE

POVERTY
PREVALENCE £

N POPULATION
S=SAME DIRECTION S SIZE

O=OPPOSITE DIRECTION
/I=TIME LAG O

CHANGE '

DIRECT EFFECTS
- SECONDARY AND
L TERTIARY EFFECTS

-

Ny WATER
=9 AVAILABILITY




SO, WHAT
WILL IT BE
ToDAY 9

THE
ASPARAGUS.

' REGULAR R A
' rRRADlATED?-% | do




“System Dynamics is a methodology for studying and
managing complex feedback systems...The methodology:

1.ldentifies 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

9. 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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Learning Average Retention

Pyramid

Batisl, Malne

R ate

Lecture 5%

Natlonal Training Laboratorie s / \
Reading 10%

Audio-Visual \ 20%

o/

Discussion Group \ 50%

Practice hy Doing \ 5%

Teach Others / Immediate Use \90%




- BUSINESS Thinkiign Systerns

‘ Systems
t John D, Sterman Thinking and

Modeling for fa

STELLA

A ctools.umich.edu
Strategy 566/NRE 550
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FRESHWATER
Serkan, Eli,
Paul

CONSUMPTION
Rachana, Nick,
Kim

URBANIZATION
Bharath, Joel,
Jae-Hyun

RENEWABLE
ENERGY

Todd, Theo,
Hanns

MOBILITY
Leonore, Sarah,
Luis

ADAPTIVE
CAPACITY

Sarah, Maria,
Dave

TOPIC
ASSIGNMENTS
Winter 2010

FOOD SUPPLY
Kexin, Hee Beom,
Yuka

GREEN
CONSTRUCTION
Melissa, Jim,
Jonathan

ECONOMIC
GLOBALIZATION
Tim, Takenori,
Young Jin

MICRO-CREDI
& ENTERPRISE
Bruna, Jazmine,
Alanna

PANDEMICS
Justin, Nathan,
Matt

ENERGY
EFFICIENCY
Joshua,
Jason
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Albert Einstein







