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System dynamics models



Systemdynamics

A ldea: modeling a system as a combination of
stocks and flow rates

A Any system(!)
A Scope and level of detail totally up to the modeler
A E.g., wolves and rabbits

Rabbit births Rabbits Rabbit deaths

Wolf deaths Wolf births
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Systemdynamics

A E.g., wolves and rabbits
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Systemdynamics
A E.g., wolves and rabbits
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Systemdynamicsand environmental modeling

AForrester et al. 1970's: a mode
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Systemdynamicsand environmental modeling

AForrester et al. 1970'"s: a

Abb. TB: Die Aobuakicoa fic Formasters onstas Weltrmadall.

population”
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Systemdynamicsand environmental modeling

Forrester e t al . 1970" s: a mc

A Quite well able to reflect sustainability

A Data demand not necessary high (in quantity):
©popul ati on- 1

A ..but demanding in quality: system behavior and
©resul ts:- depend a | ot on wkt
reproduction rate is 1.0 or 1.01 (e.qg.)



Nine Sustainability Decision Situations
over the life cycle



Nine Sustainability Decision Situations
over the life cycle, comparison of two products a, b

a is clearly better

a has recycling

a has a longer life time

a Is substituted by another product
a has one less step in the life cycle
a contains toxic substances

a has littering

a has an upscaled production

a has a learning curve
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A generic system dynamics model for these questions
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A generic system dynamics model for these questions
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Nine Sustainability Decision Situations
over the life cycle, comparison of two products a, b

1 a is clearly better
(e.g., all impact factors for a are only 75% of the ones for b)
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Nine Sustainability Decision Situations
over the life cycle, comparison of two products a, b

2 ahasrecycling
A set recyclingrate and recycling related impacts random
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Nine Sustainability Decision Situations
over the life cycle, comparison of two products a, b

2 ahas recycling
A set recyclingrate and recycling related impacts random

overall impacts (x), parameter values (y)
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Nine Sustainability Decision Situations
over the life cycle, comparison of two products a, b

2 ahas recycling
A set recyclingrate and recycling related impacts random

overall impacts (x), parameter values (y)

12 If impact for recycling (r2pi, e2ri) is

1 . higher than virgin production impact (vpi) , 1
o I.._l overall impact is hi
0,6 [ )
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02 ! and vice versa
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Nine Sustainability Decision Situations
over the life cycle, comparison of two products a, b

3 ahas alonger lifetime
A has effect on production effort, eol effort

If impact for recycling (r2pi, e2n) is
higher than virgin production impact (vpi) ,
1 overal/l | mpact | S

: and vice versa
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Nine Sustainability Decision Situations
over the life cycle, comparison of two products a, b

Shorter lifetime
has higher
Impacts, if
production (vpl),
sales (use (i),
end of life (u2ei)
are higher
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