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Complex systems can be defined as systems in which 
agents interact with the environment and among 
themselves, with no central authority, in a complex, 
non-linear and dynamic manner; and whose actions 
generate observable, emergent structures through 
different scales from usually simple rules that together 
allow for adaptation and evolution of the system 
itself. Complex systems can be formally described and 
simulated by computational means.

Simulating these systems from the public policy 
perspective means to model the action and interaction 
among citizens, firms, institutions, and the environment, 
constrained by the existing regulation, budgetary limits, 
policies’ framework and spatial structures. Thus, working 
with complex systems applied to public policy implies 
creating experimental environments where the central 
characteristics of these systems are formally described 
and from which insights into policy can be obtained 
(relatively) easily and with low costs.

This text was written as part of the project 
Modeling of Complex Systems for Public Policy.  
It reviews the classical authors who jointly contributed 
to establish the elements of what could constitute 
a “science of complexity”. Based on the original 
writings of these authors, the paper discusses the 
central concepts of complex systems: i) the interaction 
between heterogeneous agents and the environment; 
ii) emergence and self-organization; iii) the importance 
of nonlinearity and scaling; iv) the use of simple rules; 
v) the emphasis on dynamics and feedback; and vi) 
the notions of adaptation, learning and evolution. 
Finally, contemporary criticisms are presented. 
They suggest that the arguments of complex systems 
do not support the epistemological establishment 
of a supposedly new science; however they do not 
reject the advances proposed by complexity studies.

Whether they constitute a science or not, the 
concepts presented in the paper contribute fundamen-
tally to the scientific approach in at least two manners.  
On one hand, they bring formalism and theoretical scope 
for discussions in areas of science with less tradition in 
objective analysis. On the other hand, they effectively 
handle elements that even in the so-called hard sciences 
are routinely ignored given their frequent mathematical 
intractability. Those elements are: i) the dynamics of 
events and their strong crossed causality (interaction) 
that includes feedback elements; ii) the arbitrariness and 
randomness of events that may be relevant in conjunc-
tion with rupture points and structural change; and  
iii) self-organization without central control.

Such elements should be considered by the 
scientist every time he or she analyzes phenomena that 
have heterogeneous agents interacting with each other 
and with the environment in a dynamic and nonlinear 
manner, in systems that have self-organization and 
differentiated characteristics for distinct scales; 
and that have the ability to evolve and adapt. In sum, one 
should proceed with those concepts in mind when 
studying systems which are observable and frequent in 
nature and in society. Such scientist should also model 
the system at hand, meaning that the essence of his/her 
work should consist in finding the key elements driving 
the phenomena being investigated. 

From the point of view of the authors, who are 
affiliated to an institute focused on studies of the 
economy, society, cities, and ecology, the concepts 
described in this paper seem relevant to better model 
(and simulate) the environment of applied public policies. 

EXECUTIVE SUMMARY


