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Simple CaMe Recipe
2259 (8 ozj sell-raising
k| "

i S| Systainability: no simple recipes

sh.
Ive the mixture and pour into 2 non-stick 18cm (7 inch)
cake tins,
Cook till gotden brown (15-2S minutes) in a preheated pven
at 180 degrees C (93s mark 4).
Cool on a wire rack before serving, add jam between

v Ives and optionally top with butter cream.

Teaching sustainability:

examples, criteria, practices, actions, strategies, skills, management....

Event oriented view of the world (Sterman, 2001)

Goals

—  Then complexity comes up!

Problemm ———  Decision —————————» Results

Situation

Linear approach of decision making —
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Real world is not linear

Co-funded by the
Erasmus+ Programme
of the European Union

Complexity shows up as unintended consequences
(side effects, delays, stock accumulation)

Decisions

il
- Feedback
loop

Environment

Feedback loops connect
everything to everything else

Decisions

/”l"/ oy

Goals Side Effects

Environment

g ///
Goals of | \
Other Agents '\

B

Feedbacks drive
/ future behaviors

Actions of
Others

>
TIME

(Sterman, 2001)
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Mental models are often limited
Meat production

Profit
Health ot Crops

Sheep flock

Costs Revenues

Reproduction

Land use

Environment

Even the most trained minds are not
generally capable of managing
more than 3 loops over time!!!!

—

Time
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Future Sustainability:
Will depend from our ability
to manage feedback loops

(Sterman, 2001)
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We could have a math approach... o Euwopean urion

*

1.Exponential equation
dP _ P
E - Integral of differential equation
is the exponential function
ROBERTO P — PO ekt
AanNGost P, & il valore della popolazione a t=0; per t—, f(t) —
S dsheet Mathematical demonstration
preadsneets
dP dP AP
e : —o=kp —=kdt  g—=gkdt In|P|=kt+cC
il se b popgk
B c _ | 0
i - — - D ¢ e =F wiht=0
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Work with:
v’ graphical tools /R"'m\
o powerful annotation .mm..
o able to capture feedback loops in holistic views ‘ ‘\
o open access material and software pA—
"

Teaching goal:

v" Students develop its own mental models of the system
o Share, discuss, validate with literature
o Play with policies

o To get its own recipe of sustainability!
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notation to identify feedback

@ Causal connections (arrow)

Births Population

v
\/ Polarity and Correlations (sign)

Reinforcing loop
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Lambs Sheep Meat production
+ Reinforcing

I’'m gonna get rich!!

+
State of the system Profit O
o)
Expected future behavior
Reinforcing loops drive
—> exponential growth

TIME
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add new structures

Lambs Sheep Meat production
/= X
Fertility N +
U @ Profit

Stocking rate

Pasture land
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To develop mental models
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Check your
stocking rate!!!
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predicting dominant behavior

Expected state of the system
Meat production

+
/{ limiting
Fertility +
tBl) te1)
Stocking rate Profit
‘>

TIME

Goal Seeking
behavior

Pasture land

Limiting resources!
Balancing loop B drives goal seeking!!!
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Lambs
/* X
Fertility

S
o7

Stockingm '/

To develop mental models
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identify viable solutions

I

Sheep

+ . State of the system
Meat production Y

optimum

Desired AN
stocking rate n O
Profit

Stocking rate

a
@ oo Goal Seeking behavior
Pastur el«g = +
land | rent new land

Play with loops
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We have successfully
created a first complex map
using well known structures

desired
state
R \
Populat|onl action
Blrthsl
\_/ \
+
current

state

15

CONGRATULATIONS!!!
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*
*

QUALITY
FIRST

PAY ATTENTION
TO THE DETAILS!

Follow the modeling step!

1. Problem Articulation
(Boundary Selection)

5. Policy ,.4-' -1;\ 2. Dynamic
Formulation L7/ \™ Hypothesis Monitoring and
& Evaluation '| V< :\ :, | Evaluation
. <
4. Testing 3. Formuation
-

Check scientific robustness of input and outputs
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@ ILHAM-EC R & B loops combinations

drive fundamental behaviors

Reinforcing loops drives exponential growth

Y

Balancing loops drives goal seeking

a

S shape: from Reinforcing + Balancing loop;

Oscillations: from delays and stock accumulations.

16

TIME

il
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Overshoot
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I Mental model and causal maps

agricultural caprtal used

(qualitative) l JL

food avmhblhty pe r\ .

@/ fwdmm meqmy (quantitative)

minimun reqwred roa ds Q
consumption pe lnﬁacstmcturc average food land
5 productivity
~_irrigated area net migration
\ degrntlpn of patural
sol ferlty basic food need FOOD
uantit o s
Population %@ o DT MBS LaND land use
births deaths \
2 " s . . desir
Food availability in Colombia Bl | P
. products diccitioE
..... Sal produccion o
1.5 (G”‘aldo et al_, 2011) effect of access to ales Sed
food on dLalh rate / rell
E 1 i g / o |
=
0-5 \/\
0

20520002013 200 2033 Quantitative simulation scenarios
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Stock & flows

7

Constants

Flows: rates
(units/time)

fractional rate

- N

Figure 1. Bathmb

Hydraulic metaphor

Only arithmetic calculations

Delay for
unproductive life

Co-funded by the
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Patterns arise from feedback
not from math function
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A simulation model for wheat-related policies and food insecurity

in Egypt

Miral H. Khodeir' (corresponding author), Hisham M. Abdelsalam’

Stock and flow diagram
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! Operations research and decision support department,
Faculty of computers and information,
Cairo University, Cairo, Egypt
miral.h.khodeir@fci-cu.edu.eg

Figure 3. Wheat inventory and the process of domestic supply, imports and shipment quantities
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Quantitative simulation

Policies

Model Imports
e a» |mports after applying the policy
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Figure 18. Imported wheat after applying the policies of birth
rate, annual income and productivity
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Figure 19.The percentage of undernourishment

2028




20

Co-funded by the

@ lLI_I A M EC Erasmus+ Programme
o 1\ ‘ of the European Union
Interuniversity Learning in Higher Education

on Advanced land Management

Broad application of System Dynamics?
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Production system level

Ecological Modelling 333 (2016) 51-65

Animal Level

Contents lists available at ScienceDirect

SV SCIENE,

J. Dairy Sci. 96:1-16

.
%@% http://dx.doi.org/10.3168/jds.2012-6070
N !ﬁ © American Dairy Science Association®, 2013.

Ecological Modelling

ELSEVIER journal homepage: www.elsevier.com/locate/ecolmodel

A dynamic model to predict fat and protein fluxes and dry matter
intake associated with body reserve changes in cattle
Exploring agricultural production systems and their fundamental @Cmm
t ith t d . delli Luis O. Tede'».;.c;hi,”1 Danny G. Fox,t and Paul J. Kononoff
COII'lpO[lEﬂ S W1 Sys em ynamlCS mode lng *Department of Animal Science, Texas A&M University, College Station 7743-2471
tDepartment of Animal Science, Comell University, Ithaca, NY 14853
Jeffrey P. Walters®*, David W. Archer®, Gretchen F. Sassenrath®’, John R. Hendrickson®, $Department of Animal Science, University of Nebraska-Lincoin, Lincoln 68583

Jon D. Hanson®?, John M. Halloran®-?, Peter Vadas', Vladimir ]. Alarcon®*

Body fat and intake
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We are saddened by the loss of Professor

Jay Forrester (1918-2016)

22
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High school
A

MITSIoan

MANAGEMENT Undergraduate and graduate

System Dynamics
CREATINE. | 85 Masters, Ph_D edu programs

Thinking in

EXChange K-12 Education

Emeritus Jay Forrester, a giant in
#systemdynamics and digital computing:
mitsin.co/oOuX306k7EG

Consultancy and
business

System control theory
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Albany, NY - US

SD info?

www.systemdynamics.org

s Chapter

Saciety Chapters are in

"Vll

P—— . :
o ,v\ Dynamis Somety Login | Register | Submit ]

Menu
Society Home
Overview

Menu
Jay W. Forrester Page
Home
Join the Saciety

| Africa Regional |

The Society office will be closed in observanoe M the Thanksglvlng holiday.
hoi | 28th.

For Academia
For Strategy
Tips
Vision for the Field
Conference
Asia-Pacific Conference
Activities and Resources
Awards
Governance
Products
Publications

Contact Us

Tweets vy < ing Our 60th

What is SD Normal

Conference Membership

3EDGE Asset Management
AIMS lic & ConfiuentC lic
AnyLogic North America

Join or Renew Today!

Sponsors 2017, July 16 ~ 20, Cambridge, Current Issue | Past Issues
MA, USA

Cnlebrah:ng our soth

@S_D_Society

'“\ SD Socloty

Inaugural E:i(olfial by Yaman Cooper Human Systems

Copernicos Group, change

Agreed'

NEWS Send us your news at news@systemdynamics.org. The SD Career Link page has several recently
posted job listings.

Don Frazier, LeverSource

_ SDSocluly

Thank you for shanng

= SDSoclsty

A wonder'ul memory ol
Jay Forrester.

The Jay W. Forrester Tribute page y
Informed Dynamic Systems

Northwater Capital Mgmt.

The Jay W. Forrester Tribute page has been updated to include a link to Obituaries and Notes from
around the worid.

We continue to be touched and grateful for the
"four comers of the earth.”

Australasia
Benelux
Brazil

China
Economics
German
India

Iran

Italian
Japan
Korea

Latin America
Pakistan
Russian
South Africa
Student
Switzerland

United Kingdom
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OPEN ACCESS MATERIAL

DyNaMICS

SYS'ﬂ:M ITAaLIAN l

WWW. systemdynamlcs it
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System
Dynamics
Societ

/]

Saciety

Society Home
Overview

Many
fields L

Agriculture & Food
Biomedical
Business

Conflict, Defense and
Security

Education
Energy
Environmental
Health Policy

Information Science
and Information
Systems

Model Analysis

Psychology and Human
Behavior

e, SIGs of the System

Applications

Agriculture & Food

Approved in March 2016

Scope

Food systems comprise agricultural input supply, crop and livestock production, and postfarm processing,
distribution and retailing. The dynamics of food systems often have important impacts on the well-being
of agricultural producers and consumers, the environment and nutritional outcomes. Given their
importance, food systems have been the focus of many policy Initiatives, including farm-level support

Dynamics Society

, Special interest groups bring together people with shared interest in specific topics

Co-funded by the
Erasmus+ Programme
of the European Union

SIG

Agriculture

policies, environmental regulations, food safety requirements and price-related interventions. Given this

importance and a growing number of researchers applying System Dynamics (SD) to provide insights into the dynamics of food
systems, a SIG would serve as a focal point for food systems researchers active in the SD community. The proposed SIG will focus on
food systems as integrated dynamic systems in which economic, social and biophysical are important elements to enhance our
understanding and management. This group welcomes a multidisciplinary perspective to deal with topics such as:

= Input supply sector dynamics (e.g., seeds and fertilizer)

= Farm management

= Innovation dynamics (adoption of new technologies or techniques in agricultural production, processing and distribution)
= Environmental impacts, including land use change, nutrient dynamics and climate change

= The role of food systems in economic growth and rural development;
= Market dynamics and supply chain issues
= Social dynamics and human cultural aspects linked to food systems

= Human health and nutritional aspects
= Livestock and crop health

= Food safety (sanitary and phytosanitary) practices, policies and outcomes

= The dynamics of food value chains

= Food processing and distribution (including, but not limited to, logistics)

List of leaders/ representatives to the Society

Alberto Stanislao Atzori

Department of Agriculture, University of Sassari,

Viale Italia 39, 07100 Sassari,

Sardinia - Ttaly

Email: asatzori@uniss.it

Vice president secretary of the System Dynamics Italian Chapter
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on Advanced land Management Resources 2016, 5(4), 40; doi:10.3390/resources5040040

BUSINESS www.systemdynamics.org . resources m\n\w

- DYNAMICS Review
System Dynamics Modeling for Agricultural and

Natural Resource Management Issues: Review of
Books - Software - Papers Some Past Cases and Forecasting Future Roles

Systems
Thinking and
Modeling for
Complex Werld

Benjamin L. Turner ¥, Hector M. Menendez II1 2, Roger Gates 3, Luis O. Tedeschi *
and Alberto S. Atzori °

Edt Wiew Moded Opfions Windows  Help

FE| ) * Eﬁlﬂl @8 ot current !i .ﬁl&'ﬁ)l
R

H

Take-make-waste

John Sterman

solutions
Fau.na/r—b ‘:ﬁemectm +
(2000) | o y (o2} )
/ Shart-term fixes are \
easier and faster +
=)
~,

i |miE|® |5 9|2l w7

Damage to social and
Societal needs environmental systems

but relying on he shor-lem Nx
- B 1 hinders aur alwlily fo seek
fang -t sofulions,

thar fundamenial solutions
that ane hard and lake mare
ime...
+

Regenerative solutions -
- all life flourishes

Times Mess Fomar | 12 (b i |u

#Rinicio | | 1Eohgy biocs l:nm:|£

Andrew Ford Adapted from Senge, 2015

(2009)
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Enjoy your teaching with SD!

System dynamics is learning by doing!

4 (Sterman, 2000)
HELP
d; MDLXII

UNIVERSITA
DEGLI STUDI

SASSARI

www.watersfoundation.com
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