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The significant problems we face 
today cannot be solved at the same
level of thinking at which they were 
created 
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“Significant” problems
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ALL OF THEM 
ARE SYSTEMIC 

PROBLEMS
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POVERTY

CONFLICTS 7



CLIMATE CHANGE
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Consensus of the scientific community worldwide
Warning to Humanity 1
2017 > 15.000 scientists

Warning to Humanity 2
2019 >11.000 scientists

“Scientists have a moral obligation to clearly 
warn humanity of any catastrophic threat and 
to “tell it like it is.” On the basis of this 
obligation and the graphical indicators 
presented below, we declare, with more than 
11,000 scientist signatories from around the 
world, clearly and unequivocally that planet 
Earth is facing a climate emergency.”
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36%

4%

MAMMALS BIOMASS IN 
THE WORLD IS MADE BY:

PNAS. https://www.pnas.org/content/115/25/6506

60%
animals in captivity 
to be eaten

us

all the rest 1
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Here is where Systems 
Thinking was born

Since one century, huge effort to 
solve these problems, by thousands 
of intelligent, motivated and 
powered decision-makers

No results

The result of work by 
people with BAs, BSs, 
MBAs, and PhDs!

Something gone wrong 
with their education WHY?

WHAT?

“Significant” problems
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WEF Global Risk Report 2020
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RisksGlobal trends

connections

WORLD ECONOMIC FORUM
RISKS MAP 2020

WEF Global Risk Report 2020 13



Undesired and unpredicted behaviors of many pieces of the reality around us persist
in spite of the analytical ability and technical brilliance that have been directed
toward studying and managing them. These pieces are complex systems.
The problems that affect them seem intractable because they are intrinsically
systems problems, undesirable behaviors characteristic of the system structures that
produce them. We should just stop casting blame, see the system as the source of its
own problems, and find the way to restructure and redesign it
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SYSTEMS

STRUCTURES

DESCRIPTION

EVENTS

REALITY

CAUSES

we are trained to give a

as a collection of 

instead of a collection of

for which we struggle to find the

instead of trying to 
understand the

The more complex is the system we are observing

The more what we observe is made of systemic 
features, not of isolated events
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SYSTEMS THINKING

EVENTS

WHAT happened?

HOW happened?

What we see
REACT

Accessible
configurations

responsible of
the events DESCRIBE &

ANTICIPATE

Structural features
responsible of

the patterns

UNDERSTAND
& DESIGN

BEHAVIOR
PATTERNS

SYSTEMIC
STRUCTURE

WHY happened?

REDUCTIONIST
(bottom-up)
APPROACH

cause-effect chains
↓

functional units
↓

“local” behavior

SYSTEMS (top-down)
APPROACH

hierarchycal feedback
structures

↓
systemic

self-organization
↓

“global” behavior
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System - a set of entities comprising a whole where each 
component interacts with or is related to at least one other 
component and they all serve a "common objective" - Systems 
may rearrange themselves, adapt and possibly evolve. 
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SYSTEM MAIN OUPUT “CUSTOMER” PURPOSE

Forest Organic matter Itself Surviving

Theater company Realize plays and 
performances

Spectators Realizing profit

Public Hospital Healed or dead 
people

Society Providing a social 
service

Public University Educated people,
Research

Society Providing a social 
service

Private University Diplomas,
Research

Students Realizing profit

LHC Data Scientific 
community

Developing and testing 
theories

CERN Knowledge Society Understanding, culture 
(technology)
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SYSTEM

20

A system is a set of things interconnected in such a way that they produce their 
own pattern of behavior over time.  It may be driven by external forces, but its 
response is characteristic of itself, and typically non-linear. The aggregate activity 
of its components typically exhibits self-organization under selective pressures

Two basic features

SELF-ORGANIZATION

FEEDBACKS NETWORK



SELF-ORGANIZATION
A property of complex systems. Interacting components creating a 
network of feedbacks exhibits self-organization under selective pressures

21



emergent phenomena 

Even without a centralized hyerarchical control, a self-organization 
pattern may emerge, through a selective mechanism 

Interconn-
ections 
and 
feedbacks 
allow the 
system to 
self-
organize 
and 
develop 
collective 
behaviors

SELF-ORGANIZATION
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neurons 

 society

 thinking brain

A complex system is one such that the language for describing its behavior 

cannot use the same lexical set used for describing its components

individuals  
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"What prevents us from overcoming policy resistance is not a lack of resources, 
technical knowledge, or a genuine commitment to change. What thwarts us is 
our lack of a meaningful Systems Thinking capability. (...) That is the real 
purpose of system dynamics: to create the future we truly desire - not just in the 
here and now, but globally and for the long term".

J.D. Sterman, director of the MIT System Dynamics Group
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