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Thinking in Systems

“The problems we have created 
in the world today will not be 
solved by the level of thinking 
that created them.”

--Albert Einstein

Image Source: Flickr Creative Commons, by mansionwb

http://www.flickr.com/photos/mansionwb/


The World’s Biggest Problems

• Armed Conflict

• Spread of Infectious Disease

• Growing Population

• Availability of Energy

• International Terrorism

• The Economy

• Climate Change

• Poverty, Hunger, Lack of Water

Date Source: Eurobarometer survey of the EU, 2011

Image Source: 123RF

http://ec.europa.eu/public_opinion/archives/eb_special_379_360_en.htm
http://www.123rf.com/


Why Do These Problems Persist?



Schools Have Not Prepared Students to 

Solve Them



Learning to solve this…
A car averages 27 miles per gallon. If gas costs $4.04 per gallon, which of 
the following is closest to how much the gas would cost for this car to 
travel 2,727 typical miles?

A.  $44.44

B.  $109.08

C.  $118.80

D.  $408.04

E.  $444.40

Question Source: ACT Prep

Image Source: MarketMixup

http://www.actstudent.org/testprep/index.html
http://www.marketmixup.com/gas-prices-drop-nearly-7-cents-nationwide


won’t teach you to solve this.
The United States consume more than 20% (7 billion barrels) of the world’s 

oil supply annually, yet only have 2% of the world’s proven oil reserves.  

What factors will determine when we reach “peak oil”—the point in time 

when the maximum rate of 

petroleum extraction is 

reached, after which the 

rate of oil production is 

expected to enter 

terminal decline?

Image Source: OnlineBikeMania

http://onlinebikemania.blogspot.com/2010/03/tips-on-pumping-gas.html
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Crops Yield

Fertilizer Application

In a nonlinear relationship, the cause does not produce a 

proportional effect.

!is range represents the optimal amount of fertilizer to apply, and if too much is applied,

the yield might even go down.



Reality is made up of circles, but we see straight 

lines. Herein lies the beginnings of our limitation as 

systems thinkers.

Peter Senge





WARNING:

Systems always surprise us.

Don’t fret! 

This way for the three main reasons why.

What you see is “not” what you get…



Counter-intuitive Behaviours:

Misperceptions of Delays



Counter-intuitive Behaviours: 

Misperceptions of Feedbacks



Counter-intuitive Behaviours: 

policy resistance



Editorial Initiatives

• Translation into Italian of the seminal book from 

Donella H. Meadows «Thinking in Systems» (Italian: 

«Pensare per Sistemi») -

https://guerini.it/index.php/pensare-per-

sistemi.html

• Support to the new italian edition of the book from 

Peter Senge «The Fifth Discipline» (Italian: «La 

Quinta disciplina») 

https://www.editorialescientifica.com/materia/orga

nizzazione/organizzazione-aziendale-e-

management/la-quinta-disciplina-detail.html

• Coordination of several Special Issues on top ranked

journals (Journal of Simulation - to be published -, 

Kybernetes, SYSTEMS, IJASS, etc.)
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https://guerini.it/index.php/pensare-per-sistemi.html
https://www.editorialescientifica.com/materia/organizzazione/organizzazione-aziendale-e-management/la-quinta-disciplina-detail.html
https://www.emeraldgrouppublishing.com/products/journals/call_for_papers.htm%3Fid=7172
https://www.mdpi.com/2079-8954/7/3/45
https://www.inderscience.com/info/inarticletoc.php%3Fjcode=ijass&year=2016&vol=6&issue=3
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Systemic perspectives in complexity understanding
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07 complexity understanding.  
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08 Mapping  
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13 the connections 
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14 among variables, 
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16 the main feedback loops of the system. 
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17 They are driving the system behaviors.   
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18 Just qualitatively reading   
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19 a causal loop diagram,   
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20 when positive or reinforcing loops are dominant,
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21 system variables growth exponentially. 
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22 Whereas when negative 
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23 or balancing loops are dominant 
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24 the system tends to have a goal seeking behavior. 
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S-Shape growth behavior derivate from their combination25
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on the system 33
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and causing oscillations 34
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or identifying the strongest carrying capacities 35
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We always have38
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A special debate 42
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to explore 47
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future sustainable dynamics.48
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Systemic perspectives of sustainable food-feed links49

Systemic perspectives of sustainable food-feed links
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Crops 50
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for vegetable productions51
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goes directly to human nutrition (food) 52
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or animal diets (feed) which53
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 is considered indirect human food. 54



Storyboard code

10-B (Atzori)

Step Voice over

It generates a strong food-feed competition55
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for arable land use. 56
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Policies 57
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aimed to reduce livestock58
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to reduce food-feed competition 59



Storyboard code

10-B (Atzori)

Step Voice over

might end in 1) unbalanced human diet 60
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for protein shortages 60
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at global level 61
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and 2) increases in environmental impact of agri-food chains 62
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either for reduction 63
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of organic fertilizers, 64



Storyboard code

10-B (Atzori)

Step Voice over
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in chemical inputs 66
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and for higher volumes of food processing losses. 67
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Land use provides 68
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fruits and grains 69
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but also pastures 70
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and other human-inedible foodstuff  71
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that animals72
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can convert 73
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to human-edible food. 74
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In particular, pasture and agroindustrial coproducts 75

CO-PRODUCT
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fed to livestock ruminants 76

CO-PRODUCT
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can be transformed in meat and cheese 77

CO-PRODUCT
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enabling 78

CO-PRODUCT
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high sustainable links 79

CO-PRODUCT
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among food production 80

CO-PRODUCT
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and optimized land use.81

CO-PRODUCT
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close the loops 83
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and land use:85
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I) husbandry valorization86
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of natural pastures,87
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agroforestry exploiting non-arable land 88
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to get additional food yield and ecosystem services89
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reduces competition90
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II) enhancement  91
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of agro-industrial byproducts92
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use in animal feed, 93
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leaving grain crops for humans,  94
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reducing land for livestock 95
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and lowering the ecological footprint  96
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of direct food chain;  97
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A weakness 98
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of livestock production 99
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is methane 100
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and nitrogen emissions 101
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from ruminants and manure management. 102
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...104 (- zoom)
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Key policy105
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 aim to reduce both the food feed competition106
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and the environmental impact and includes: 107
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I) precision feeding practices 108
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to increase animal production levels109
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II) to enhance the soil carbon sink 111



Storyboard code

10-B (Atzori)

Step Voice over

and productivity 112



Storyboard code

10-B (Atzori)

Step Voice over

of pasture and forage crops.113
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...114

From:  Lesson 5_Food feed systems and limits to growth

           “External policy: Reduce food-feed competition 

           by reducing livestock?”

Slide:  25

Autor: Prof. Alberto Stanislao Atzori
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115 (end)



Diver&tevi	dialogando	con	System	Dynamics	!	

	

asatzori@uniss.it	

	

	

System	dynamics	è	imparare	giocando!	

	(…learning	by	doing;	Sterman,	2000)	


