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This volume represents a magnum opus by Wolfgang Weidlich, summarizing his long
work in the area of sociodynamics. It lays out the origins and development of his ideas
on this topic, presents a variety of applications drawn from his previous work, and offers
some new insights and suggestions. For those acquainted with Professor Weidlich’s work,
it is a satisfying summing-up. For those unacquainted with it, the book provides a good
overview and discussion of what is involved in it, both its weaknesses and its strengths. It
has a definite predecessor, Weidlich’s 1983 book with his frequent coauthor, Günter Haag,
Concepts and Models of a Quantitative Sociology, but the book we are discussing here goes
well beyond the arguments and models presented in that volume.

The book contains three parts and twelve chapters. The first part, with three chapters,
discusses general background issues. The first chapter provides the philosophical and his-
torical origins, particularly from general systems theory and synergetics. Weidlich’s long
association with the founder of synergetics, Haken [2], is discussed, with synergetics be-
ing seen as an extension of general systems theory (both of them were associated with the
Institute for Theoretical Physics at the University of Stuttgart for many years). In turn,
sociodynamics is seen as an extension of synergetics into the social sciences realm. The
second chapter rather briefly discusses some criticisms of quantitative modeling of the so-
ciodynamics sort, including the especially “physicalist” critique, the argument that such
models merely transfer physics ideas mindlessly into social sciences. Unfortunately, this
chapter does not deal with some of the more substantive criticisms of sociodynamics to
be discussed below.

The third chapter presents the standard mathematics of the sociodynamics models of
Weidlich. This ultimately involves a particular example deriving a master equation that
describes the evolution of probability distributions. Particularly important is the evolu-
tion of the mean-value equations that can depict expected outcomes over time. These
equations operate in a stochastic framework, which is supposed to represent the actions
of the individuals or other lower-level units in the system. Following synergetics, trends in
order parameters usually determine the overall outcomes. Also like synergetics, nonlinear
interrelationships are assumed that allow for discrete phase transitions, a deep theme of
sociodynamics and one of its more appealing aspects. Much of the emphasis is on these
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phase transitions and how different scenarios of trends in order parameters lead to qual-
itatively different outcomes. The original model of such phase transitions in synergetics
was the emergence of coherent fluctuations in a LASER (a word which word Weidlich
usefully reminds us that it is actually an acronym).

The second part consists of applications, and its six chapters occupy a full 265 pages of
the 380 in the book, the overwhelming majority of its content. The fourth chapter focuses
on the migration dynamics between two populations, the fifth on competition between
social groups, the sixth on political phase transitions, the seventh on quality competition
between high-technology firms, the eighth on fashion demand dynamics, and the ninth
on urban evolutionary dynamics.

The three chapters of the third part focus specifically on mathematical issues, with the
longer tenth chapter especially on the master equation, and with the shorter eleventh and
twelfth on mean value and quasi-mean value dynamics. I will return to talk about some
of the second part chapters and then deal with some broader issues.

Chapter 5 focuses on migration between culturally distinct groups and introduces
some speculations by Weidlich about Hitler and the relations between Germans and Jews,
a matter discussed more later. A first-pass analysis shows three broadly possible outcomes,
homogeneous integration of the groups, full segregation of the groups, and a limit cycle
outcome of “invasion-evasion-migration.” Agglomeration parameter strengths are cru-
cial to which outcome occurs. Then the possibility of chaotic migratory dynamics is in-
vestigated. Finally, an empirical analysis drawing on studies of regional migration in Ger-
many is discussed, with evidence of scaling phenomena occurring. This is one of the few
places in the book where such empirical work is carried out, with the relative paucity of
such being an arguable weakness of the book.

After the fifth one, Chapter 6 on the rise and fall of interacting social groups looks like
basically a minor variation, although a large number of variables get talked about. Three
scenarios are studied, of cycles, chaos, and “delusive long-term stability.” A problem here
is that there are so many variables involved that it is hard to pin down what is really crucial
and what is not.

The sixth chapter is arguably the most interesting in the book, and contains some of
the newest material in terms of Weidlich’s own work. Here, he more thoroughly discusses
the history of the rise of Hitler in Germany. This becomes the foundation for his model of
political phase transitions, with the two different systems being categorized as liberal and
totalitarian. The scenario involves initial destabilization of a system, then a period “on the
verge” dominated by stochastic fluctuations, interpreted as behavior of key individuals
(especially Hitler in the German example), and then the transition. He lays out quite
a variety of possible scenarios, including a “balanced opinion” one, and also notes the
possibility of “inverse transition,” from totalitarianism to liberalism. Although he does
not mention it, the transition of the socialist world would seem to fit this, a bit surprising
given that Weidlich himself lived for part of his youth in the former East Germany when
it was such a state. My biggest frustration with the work in this chapter is that he did not
more clearly bring in the economic factors that underlay the move to the critical state,
although he did mention it in his verbal discussion. Almost certainly, Hitler would have
had no chance of coming to power if there had been no Great Depression.
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In the seventh and eighth chapters, he moves into economics with somewhat simi-
lar studies of quality competition between high-tech firms and fashion dynamics. The
former is linked to the “Schumpeterian clock” idea. A potential weakness of the socio-
dynamics approach can be seen here. Something coming from synergetics is the need to
distinguish slowly moving order variables and rapidly moving slaved variables. However,
sometimes it is not clear that the division is accurately done. Thus, in the quality com-
petition model, supply is made into a slaved variable while changes in demand are an
order parameter that drives the system in conjunction with quality variation. Now, it is
true that supply can sometimes adjust quickly, but in the short run it is well known that
sometimes demand can change almost overnight. In most industries, there are time lags
involved in production. When one starts to drag in longer-term production, with capital-
stock varying, these lags can become much longer, several years in length. It may well be
that over the longer term, the mutual evolution of demand and quality is fundamental,
but the supply side seems to be a bit arbitrarily short-shrifted here.

The ninth chapter is another that I especially like, focusing on the regional science
problems of urban evolution driven by population pressure. There is a study of both the
rural-urban migration dynamic and then of the evolution of internal urban structure and
formation. This largely draws on previous work by Weidlich and others, especially Haag,
however, it is one of the few places in the book where there is a link with the substantially
parallel work carried out by the group around Ilya Prigogine in Brussels (see Allen and
Sanglier [1]), which preceded that of the Stuttgart group. However, for both of these
groups, there has been an unfortunate problem, that their work has not been recognized
by those who have touted the “new economic geography,” which largely uses ideas found
in this earlier work. Most observers credit Paul Krugman with developing this field, but
he and his followers did so without any citation to this clearly relevant earlier work (see
Rosser [3]).

There are some difficulties with all this that should be noted. One that has been hinted
at is the relative lack of empirical work related to or based on sociodynamics. Of course
one cannot expect Professor Weidlich to do everything, and thus he should not be blamed
for this. As already noted, the main area where such applications have occurred has been
in relation to the migration models, and thus also to some of the regional models as well.
The question that arises is to what degree this relative lack of empirical work is related
to the nature of sociodynamics models themselves. What occurs to this observer is that
in general, it is not very easy to empirically estimate many of the transition probabilities
that are crucial to many of the models. In short, there may be a deeper problem here that
places limits on the ultimate applicability of the idea.

There is a curious link here with the discussion in Chapter 2 of the potential diffi-
culties of the approach. Weidlich lists as the last of such difficulties the issue of “instru-
mentalism.” By this, he means the possibility that somebody might use sociodynamics to
manipulate people in society to achieve certain outcomes. However, most philosophers
of science use the term instrumentalism to mean judging theories by how well they fore-
cast reality. If in fact sociodynamics is not very good at making forecasts of real events
in real situations, there is certainly little danger that it will be used in the perniciously
instrumental manner that concerns Professor Weidlich.
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The other major problem, which is admitted in various places in the book, is the lack of
modeling of the behavior of microeconomic agents. Now there are arguments of not do-
ing so, such as that the usual models of individual behavior, especially the rational models
of economics, are unrealistic. The new classical school of macroeconomics has created a
largely worthless cottage industry out of the idea that one can model a macroeconomy as
behaving like a single rational individual. Modern complexity theory, of which sociody-
namics can be identified as a part, emphasizes the heterogeneity of agents in the economy
and society. This is more realistic. However, many other complexity approaches specifi-
cally model these individuals and then allow their interactions to generate the emergent
aggregate phenomena. Sociodynamics seems to hark back to older traditions that sim-
ply model at the aggregated level directly, leaving at least this observer with a lingering
uneasiness.

The specific way that Weidlich argues that individual behavior enters into his models
is through the stochastic element. He argues that near critical points, these fluctuations
can determine which state a system can end up in, specifically in the case of the political
phase-transition model. Thus, Hitler is seen to be a “worst-case accident” (page 150), but
I confess to find this to be not entirely satisfying. Weidlich may be right that individuals
can only push systems across major transitions when the system has already gotten near
a phase-transition boundary, as the Great Depression moved Germany to such a state.
But this seems to leave out the possibility that the trends of the order parameters them-
selves may be altered by changes in individual behavior. In any case, all models have their
limits, and Weidlich himself recognizes that sociodynamics only deals with aggregated
phenomena rather than individual outcomes.

On the other hand, there is much to praise here. Weidlich was the first to apply the
master equation to social science phenomena. Using this, he has been able to model a
wide variety of phenomena and to show how well-known outcomes might well arise and
transpire in a dynamic context. While analysis of bifurcations and multiple equilibria
has become more common in recent years in the social sciences, Weidlich has done an
excellent job of focusing on how phase transitions can occur and he has been a genuinely
original innovator in this area. He deserves considerable credit for his efforts. This book
represents an excellent summary of these efforts.

I wish to add a final point. Given that this book roughly corresponded to Professor
Weidlich’s retirement from Stuttgart, the book contains more personal observations and
references than one usually encounters in a scientific work. However, Professor Weidlich
has had an unusually interesting life and an unusually broad intellectual background and
perspective. Thus these observations add a degree of interest that is also not usually en-
countered in such works. It is an admirable work worthy of admiration.
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