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This book is part of a larger research agen-
da. At its core, that agenda is to develop 
a better understanding of “emergence” 

and “self organization” in a general sense, in 
order to more effectively model those pro-
cesses and generate new insights in a variety of 
disciplines. The purpose of this book is to sup-
port that agenda by describing a new approach 
to modeling processes of emergence and self-
organization. 
	 One major problem to understanding 
emergence (or anything, for that matter) is that 
we humans tend towards reductive thinking. 
That is, we want simply, straightforward ques-
tions and answers. It is very difficult, in con-
trast, to understand phenomena at a deeper 
level. That is why the scientific revolution took 
centuries instead of days. 
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	 Even to say, “Look, that is emergence” 
is fraught with issues of recursion, reduc-
tion, and emergence—all tangled up in some 
unknown way that can never be completely 
captured—or reduced. This habit of reductive 
thinking leads to stunted conclusions that are 
dead-ends to scientific inquiry. For example, 
if we were trying to understand the behavior 
of birds, we might ask, “How many birds are 
required to make a flock?” Most people would 
immediately argue about numbers: A flock 
must have more than one… Is two enough to 
make a flock?… Certainly 30 is plenty… Is a 
thousand birds something different—a ‘mega-
flock?’… Should we differentiate between 
micro-flocks and mega-flocks?… What about 
birds without feathers? … and so on. These 
kinds of discussions have bedeviled the social 
sciences for centuries, producing much heat 
and little light. 
	 The same issue experienced by social 
scientists has been repeated in the process of 
computer modeling. Our human tendency to 
focus on “things” leads us to create and use 
programs to replicate our point of view. We 
create “agents,” and they acquire “resourc-
es,” move across “landscapes,” exhibit “be-
haviors,” and occasionally learn things. We 
change the names from “people” to “agents” 
but they amount to the same thing. We are not 
so much finding something new, as we are try-
ing to replicate something that already exists—
we are just calling it by a different name. Mi-
nati’s approach, in contrast, draws on insights 
from physics as well as the social sciences to 
describe an approach for changing how we 
understand—beyond the simple renaming of 
obviously observable phenomena. 
	 In part one, Minati lays out a set of im-
portant definitions including relations, inter-
actions, structure and systems. Then, delves 
into the difference in modeling between ho-
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mogenous and heterogeneous models. This 
includes a discussion of the similarity of 
agents compared with the rules under which 
they operate. The discussion on systems dif-
ferentiates between organized, evolutionary, 
non-structured, and self-organized systems. 
Then, delves into approaches to modeling not-
ing the limitations of each version of systems. 
He makes the case that existing approaches are 
limited in ways that cannot be overcome by 
applying (for example) more computational 
power. Just as a system must have openness 
to its environment to survive and thrive, there 
must be an openness of the investigative pro-
cess. 
	 Emergence, it is said, is too complex to 
be understood through reductive approaches. 
Minati argues, “Reductionism is considered 
as the adaptation of an unsuitable level of de-
scription which confuses necessary and suf-
ficient conditions for the establishment of 
such a system” (p. 35). For example (not from 
the book, because the book does not provide 
enough examples) if we see the earth beneath 
our feet, and it does not move, we might con-
clude that our Earth is the unmoving center of 
the universe. However, such a view ignores a 
wide range of alternative understandings; and, 
further, that reductive belief inhibits the devel-
opment of more knowledge. 
	 In part two, the discussion is focused 
on the importance of understanding differ-
ences between the concepts of emergence and 
self-organization as established by variable 
–periodic, quasi-periodic or non-periodic- 
structures. As a starting point, Minati suggests 
that emergence is based on the interaction 
between components, intrinsic fluctuations, 
openness of the emerging system, and must 
occur at the macroscopic level—relative to the 
observer. The hierarchy that also emerges as 
levels of emergence build upon one another 
suggests that there will be both self-organiza-
tion and organization (purposeful, by forces 
outside the emerging system). To truly under-
stand the nature of emergence, Minati argues 
the importance of investigating the process si-
multaneously on multiple levels. 
	 Again, Minati differentiates between 
traditional methods of modeling and his 

more innovative approach. For example, well-
known boids simulation software programs 
are designed to replicate the behavior of a flock 
of birds, but do little to help us understand the 
underlying process that generates such behav-
ior (because the modeler defined the rules for 
the boids to follow). 
	 Part three delves into the true novelty 
of the meta-structures approach necessary to 
understand the complexity of emergence. The 
general idea is to adopt a mesoscopic level of 
description, generated by the observer, rather 
than usual microscopic or macroscopic ones. 
For instance, when considering emergence of a 
flock of birds mesoscopic variables may consid-
er the number of elements having maximum or 
minimum distance and same distance or speed 
or direction at a given point in time. Math-
ematical properties of sets of values assumed 
by such mesoscopic variables are considered as 
meta-structures suitable to model processes of 
emergence.
	 For another example (again, not from 
the book), it is one thing to look at a block of 
stone and call it a block. Such a description, 
while undeniably true, leaves open the oppor-
tunity for confusion around the dimensions of 
the block. If asked to make blocks for a build-
ing, a mason might successfully make many 
blocks. Yet, each could be different—thus lim-
iting their usefulness to the builder. Where 
other modelers might look at a block and call 
it a block (reductive approach) the approach 
described in this book would create a frame-
work for a richer understanding by looking 
at the height, width, weight, depth, density, 
and temporal aspects of the block. Thus, the 
research paradigm described in the book is an 
improvement over traditional approaches to 
modeling by multiple orders of magnitude. 
	 This investigation goes to the heart of 
the failure of the social sciences. In our efforts 
to emulate the success of the physical sciences, 
we have been busily counting blocks. Along 
the way, we have forgotten that physics does 
not look at the obvious things (such as falling 
bricks) it investigates and explicates the invis-
ible things (like the mass, acceleration, and 
force of Newton’s laws of motion). Based on 
this fresh view, it would be difficult to over-
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estimate the potential impact of this approach. 
The shift in thinking represented by this book, 
moving modeling from reductive to dimen-
sional is every bit as significant as Galileo’s 
shift in thinking from a geocentric to a helio-
centric solar system.
	 Minati suggests, “While meta-struc-
tural properties allow an indefinite number of 
degrees of freedom for components … a meta-
structural property degenerates into a structural 
one when the number of solutions is no longer 
indefinite” (p. 82). Or, more plainly, whenever 
we make a simple model, we eliminate the op-
portunity to learn anything of value from that 
model. The implications for this approach ex-
tend beyond the creation of better models. For 
example, in describing the constraints of the 
observer on the observed, Minati implies that 
the same point of view that is applied to the 
emerging model might also be applied to the 
observer—particularly the way that each con-
strains the other—with profound implications 
for developing new understanding on the two-
way relationship between the modeler and the 
model. 
	 As this book describes a rich research 
agenda, it also describes certain critical experi-
ments and milestones to be reached on the path 
to understanding emergence. Experiments in-
clude finding meta-structures in collective be-
havior, identifying relationships between me-
ta-structures and collective phenomena, and 
relating the collective rules to the behavior of 
individual agents. Some important milestones 
include developing a simulation with variable 
experimental boundary conditions; develop-
ing methods for finding meta-elements, iden-
tify correlations between meta-structures and 
collective phenomena. Finally, a brief discus-
sion on possible applications is provided. In 
Minati’s view, this research will suggest meth-
ods for meta-structural systems analysis to 
develop meta-models that are more effective 
than traditional modeling for understanding 
strategic management. Additionally, other ap-
plications are described for Economics, Learn-
ing, Architecture, Ethics, Music, Art, Life, and 
more. 
	 Minati’s discussion on this dimension-
al meta-structural approach makes me think of 

a cubist painting—where the artist captures, in 
two dimensions, what normally requires four 
or more dimensions—and multiple points of 
view. In this, I see a new ray of hope for model-
ing and the social sciences. With Minati’s ex-
ample, it seems we are learning to see beyond 
the paint and canvas, to perceive the untellable 
dimensions of space, time, and motion. 
	 In brief, this book has at least three core 
strengths. The novelty approach, the complete-
ness of the ontological underpinnings, and 
third, that the approach seems well-directed 
to address a chronic deficiency in the social sci-
ences. Further, this is not simply a recommen-
dation for what other researcher ‘should’ do. 
The book is part of a comprehensive and care-
fully developed research agenda. The agenda 
described in this book has important impli-
cations for interdisciplinary studies because 
emergence is a phenomenon that is found in 
every discipline and field of study. I anticipate 
exciting developments from Milan. 
	 Despite my praise, this book is not 
without its weaknesses. First, the writing style 
is rather abstract. This will make the book a 
challenging read for those without some un-
derstanding of mathematics and/or computer 
modeling. Second, the writing is rather thick. 
Reading this book is like trying to take a sip of 
water from a fire-hose. Third, as hinted above, 
the book could benefit from the use of more 
examples (although, I expect that examples 
will emerge as the research advances). This is 
not a quick read—these ideas take some time 
to digest. It is not an easy read, but is a neces-
sary read. And, for those who persevere, the 
rewards will be worth the effort. 
	 This book is much more an expression 
of a theoretical framework and description of a 
research agenda. It is a profound presentation 
of the philosophical and ontological underpin-
nings for a whole new approach to modeling, if 
not the social sciences. It is interesting to note 
that the Italian Systems Society (which the au-
thor founded) has on its website a “Manifes-
to.” In contrast, other academic societies might 
post a statement of their values or their mis-
sion. The revolutionary implications of that 
manifesto are made explicit in this book. 



98 E:CO Vol. 11 No. 2 2009 pp. 95-98

	 This is a most unusual book, present-
ing a bold new approach to modeling research 
with a high likelihood of success. On the sur-
face, it promises new insights into emergence 
and self-organization. If one reads between 
the lines, there are implications of a revolu-
tion across the social sciences. As such, this 
book is deserving of close attention by schol-
ars of the modeling community—particularly 
those interested in self-organization and emer-
gence. Advanced modelers will want to engage 
around the methods present here. If you are a 
talented student, ready to engage the philo-
sophical underpinnings of research, (and/or if 
you have an open mind toward revolutionary 
approaches) you find this book inspiring. For 
professors teaching advanced modeling meth-
ods, this book will provide a starting point for 
deep discussions. If you are a researcher look-
ing for a more effective methodology, perhaps 
to extend existing research topics, this is the 
book for you. 


