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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
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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 7
Image Source: MarketMixup



http://www.actstudent.org/testprep/index.html
http://www.marketmixup.com/gas-prices-drop-nearly-7-cents-nationwide
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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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In a nonlinear relationship, the cause does not produce a
proportional effect.

This range represents the optimal amount of fertilizer to apply, and if too much is applied,
the yield might even go down.

Crops Yield
: : ./\

Fertilizer Application







BOUNDED RATIONALITY

In decision making, rationality of individuals is limited by
the information they have.

Fishermen are not aware of the total number of fish in the
ocean or how many fish others harvest. This is a typical
example of a dilemma referred to as “The Tragedy of the
Commons” - a situation in which a group of individuals act
rationally in their own self-interest and deplete a shared
limited resource.
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What you see is “not” what you get...
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WARNING:
Systems.always surprise us.

Don’t fret!
This way for the three main reasons
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Counter-intuitive Behaviours:
Misperceptions of Feedbacks
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Counter-intuitive Behaviours:
policy resistance
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Editorial Initiatives

* Translation into Italian of the seminal book from DONELLA H:MEADOWS
Donella H. Meadows «Thinking in Systems» (Italian:

«Pensare per Sistemi») - PENSARE PER SISTEMI

) P ner INTERPRETARE ILPRESENTE
h.ttps./_/guerml.|t/|ndex.php/pensare per %’é’é&?ﬁ%ﬁ'&&%‘éﬁg
sistemi.html SOSTERBIE

* 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

PREFAZINED
4 CARLOPETRINI

* Coordination of several Special Issues on top ranked
journals (Journal of Simulation - to be published -,
Kybernetes, SYSTEMS, 1JASS, etc.)

LOFTURIALE SCIZN LD A

17



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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Ricercatore di Nutrizione animale (RTDb) all’Universita di Sassari | UNEiERSITA
; DEGLI STUDI
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Education

Laurea in Agraria- 2003

PhD in Scienze Zootecniche - 2008

Visiting Scholar UCLM (Spain) - 2004
Post-doc Texas A&M University (USA) - 2011

Docenza
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System Dynamics Modeling Dottorato B

Ricerca: aspetti nutrizionali legati all'efficienza
produttiva e all'impatto ambientale degli
allevamenti

Ecological footprint della produzione del latte




Complex systems understanding and System dynamics modeling

Dal 2011: T o
VP Secretary of System Dynamics Italian Chapter /ésésr:m““““‘“?"U’T‘TC“""\T“;},‘PT?R
Dal 2016:

Special interested group in Agriculture and Food %"
gricuiiure an 00
SDS

Applicazioni System Dynamics per formulare policy nel settore agroambientale

- Gestione aziende zootecniche

- Impatto ambientale degli allevamenti
- Nuovi metodi didattici in zootecnica

- Gestione delle risorse idriche

Dynamics

www.systemdynamics.it

Albany, New York
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when positive or reinforcing loops are dominant,
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SYSTEMIC PERSPECTIVES OF SUSTAINABLE FOOD-HEED LINKS
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Systemic perspectives of sustainable food-feed links
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for arable land use.




O

POLICIES

©

ILHAM-EC

Storyboard code Step Voice over

10-B (Atzori) 57 Policies



¢

ILHAM-EC

Storyboard code Step Voice over

10-B (Atzori) 58 aimed to reduce livestock



ol

POLICIES

FOOD-HED
COMPETITION

©

ILHAM-EC

Storyboard code

10-B (Atzori)

Step

59

Voice over

to reduce food-feed competition




|
O |
POLICIES
!

D

7 /
UNBALANCED
HUMAN DIET

FOOD-HED
COMPETITION

©

ILHAM-EC

Storyboard code

10-B (Atzori)

Step

60

Voice over

might end in 1) unbalanced human diet
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at global level
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of organic fertilizers,
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and for higher volumes of food processing losses.
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fruits and grains




FRUITS AND GRAINS

©

ILHAM-EC

Storyboard code Step Voice over

10-B (Atzori) 70 but also pastures



HUMAN-INEDIBLE

e T &
AND SUBSTRATES -

FRUITS AND GRAINS

&

ILHAM-EC

Storyboard code Step Voice over

10-B (Atzori) 71 and other human-inedible foodstuff



HUMAN-INEDIBLE

e &
AND SUBSTRATES ==
\\ FRUITS AND GRAINS

ANIMALS

&

ILHAM-EC

Storyboard code Step

10-B (Atzori) 72 that animals



HUMAN-INEDIBLE

<5
FOODSTUFF wg

AND SUBSTRATE

£

N

_—> (CONVERT

YV w

ANIMALS

FRUITS AND GRAINS

&

ILHAM-EC

Storyboard code

10-B (Atzori)

Step

73

Voice over

can convert
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to human-edible food.
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