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CHAPTER 5

Lessons from Population Ecology for World-
Systems Analyses of Long-Distance Synchrony

THOMAS D. HALL AND PETER TURCIIN

In this chapter we have several objectives. First, we observe that processes
within world-systems are often characterized by cycles or waves: n_zmmaoam
cycle, empires rise and fall, and the modern state system :D&.nmmoamam woﬁﬁm
cycle” or “hegemonic sequence.” Furthermore, all world-systems “pulsate,
that is, expand rapidly, then more slowly, or even contract {Chase-Dunn &
Hall 1997). Because spatial waves of nN@mﬂﬂOﬁ\nOﬂEﬁﬁnb occur across all
types of world-systems, such pulsations cannot be rooted in a specific mode
of production or mode of accumulation. Rather, mr.nmn cycles are _&namn.?nm
evidence that polities and world-systems are dynamical mﬁﬁnam.éﬁr various
feedback loops. Second, we want to explore the issue of mwmn& influences
and how they interact with various social factors in éo_..E-&aﬁn.ﬁ:n processes,
nmm.onmmE,\ the synchronization of cycles across great distances. Third, we suggest
some potential empirical tests of these models, and propose that, Srnﬁrnn. or
not these models work, the exploration of them will deepen our c=anﬂmﬁmm&.=m
of social evolutionary processes. Fourth, we argue that this is not an exercise
in reductionism, nor is it an attempt to remove actors from the m&mnna Eo.&o_.
Rather, it helps clarify how structures change, how they constrain behaviors,
and conversely, how behaviors can act on those evolutionary processes.
Following Butzer (1997), if there is any mﬁnnabnmm to a system, changes
should permeate it. Rephrased somewhat, cycles are evidence of some sort of
system. Previous research has shown that there is 2 broad degree ow..mwnnrho:%
between the sizes of empites and city populations in Europe, west Asia, and east
Asia (reviewed in Chapter 9). By contrast, Indic empires are far _.nmm nonnn_m”nna
with the other Eurasian regions. A similar pattern is observed in population
dynamics. Figures 5a and 5b in Chapter 9 show the populations of ﬁrn.moE,,
Eurasian macro-regions (taken from McEvedy & Jones 1978). There is an
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increasing trend affecting all population trajectories, which is presumably a result
of sociocultural evolution. We are interested in the fluctuations around the
trend, and therefore we have de-trended all series by the technique known as
“differencing” {Box & Jenkins 1976). When log-transformed population data
are differenced, we obtain relative population growth rates. Focusing on the
growth rates during the better-studied period of 800-1800 c.E., we observe that
all regions except south Asia appear to fluctuate in synchrony (Chapter 9, Figure
5b). In fact, the degree of synchrony apparently increases toward 1800.

These data are very “noisy,” so the findings may be an artifact of the data.
However, the patterns hold with various refinements, which strongly suggests that
the following theoretical and empirical issues are worthy of further investigations:
{1) that there are cycles in populations, city sizes, empire sizes, and so on and (2)
that there is some correlation, or synchrony, between east and west Asia, and Jess -
with south Asia, which echoes the claim made by Teggart {1939).

"The other world-systems puzzle is that Afroeurasia has been linked, at least
at the information and luxury goods exchange levels, for two and half millennia
or more {Chase-Dunn & Hall 1997). Thus, events and processes in Europe
cannot be explained solely by examining European processes, a conclusion
strongly supported by Pomeranz (2000) and Hobson {2004). However,
the degree of Afroeurasia-wide linkage fluctuated, so that world-systems at
opposite ends of Afroeurasia were nearly isolated for long periods of time. One
question raised by this puzzle is why these rise /fall processes at the western
and eastern ends of Afroeurasia have been linked during the last two millennia
(see Chapter 9). For example, increases and decreases in the tertitorial sizes of
empires and the population size of cities correlate between east Asia and west
Asia-Mediterranean, yet, there appears to be little linkage to cyclical processes
in south Asia. Interestingly, archeologists have noted apparent paraliels in the
rise and fall of ancient cultures in what is now southeastern and southwestern
United States (Neitzel 1999).

There are at least three subissues here: (1) why these instances link east-
west and not north-south; (2) why there are cycles; and (3) how those cycles
become linked, especially over great distances. As a working hypothesis we

- suggest that Diamond’s (1997) thesis may be applicable. Given similar

environments, or biomes, similar kinds of social systems may be in evidence
along an east-west axis. If those systems are characterized by, or include, cyclical
processes, what are the phase relations among their various cycles? Do some
cyclical systems become linked, for example, phase-locked or phase-shifted: Or
do they oscillate independently? The questions are how and why? Qur third
point is that once analyzed and described, these linkages can be subjected to
more rigorous testing.
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One very interesting finding from animal ecology is that certain types
of synchronization of predator-prey cycles actually produce rapid evolution
of prey populations as a direct response to the synchronous linking (Turchin
2003a). In other words, the linking, or synchronization, of cycles can itself be
a2 mechanism of evolution that pushes social change in one direction rather
than another.

We want to insert two caveats here, however. First, we are not being
teleological. Rather, we are climing that, under certain circumstances, some
types of change are more likely than others. This should lead to questions
about the roles of agency and praxis in social change. It may also help us better
understand how and why the result of intended change can lead to unexpected
results, such as in the French revolution, the revolution of 1848, and the
Russian revolution. The second caveat is that we cannot simply apply biological
models directly to social processes. Social evolution tends toward convergence,
whereas biological evolution tends toward divergence (Sanderson 1990).
These caveats and data problems notwithstanding, we argue that we can learn
much about social evolution by exploring and applying models derived from
the natural sciences. We begin with a review of population ecology.

What Ecological Theory Says about Synchrony

Ecologists have long asked themselves why many oscillatory population
systems exhibir large-scale spatial synchrony. Chatles Elton (1924) speculated
why lemming peak years should be synchronized across much of Norway. He
also observed that the ten-year lynx cyele is synchronized over the whole taiga
region of Canada in the Hudson Bay Company data on lynx pelts. PAP. Moran
developed statistical approaches for analyzing such synchrony and proposed
a formal mechanism to explain it, known in the ccological literature as “the
Moran effect” (Bjornstad, Ims, & Lambin 1999; Moran 1953). The idea is that
synchronized exogenous shocks tolocal oscillating systems will cause them to come
into synchrony even when the exogenous shocks do not themselves display much
periodicity (Ranta et al. 1997; Ranta, Kaitala, & Lindstrorn 1999). A key issue in
these investigations was determining which mechanisms may cause synchrony.

Synchronizing Mechanisms

Ecologists have classificd mechanisms that induce spatial synchrony along two
continua: exogenous versus endogenous, and local versus “global.” A factor
X is called an exogenous mechanism if it is not part of the feedback loop: X
affects the variable of interest, while the variable of interest does not affect X.
By contrast, an endogenous factor is one that is part of a feedback loop: the

5. LESSONS FROM POPULATION ECOLOGY 77
Local b Gl
Exogenous mxﬂﬂﬂ__s__m .
- . climate, invasions by
noise,” contingency predators or pathogens
historical accident comet of volcang
moventent by highly mobile
movement predators or pathogens
aa_m{. succession dispute pandemic,
or world-emypire,
M”M_M_mm:c:w or world-gcenomy Endogencus
- Glehal

Figure 1 » Dimensional continua of mechanisms of spatial synchronicity.

wﬁ_mv_n of interest affects X, and then the change in X affects the variable of
interest. Of course, we do not always (or even often) know all the feedback
loops that affect the dynamics of the variable of interest. Thus. in practice
we nm.: endogenous only those mechanisms whose feedback mmmcnbnnm E.m
explicitly taken into account. For example, in human-dominated €Cosystems
the :mE.L assumption that climate affects population, but population does zom
m.mm.wmﬁ climate, does not necessarily hold. Chew (2001) shows that early human
w.:&Emmo:m so denuded forests and salinized agricultural land that ﬁﬂn ma
indeed have changed local, if not regional, climates. Some of these QME aw.
may be systemwide (see also Butzer 2005). Thus, some climatic changes Mm
need to be modeled as endogenous, rather than CXOZENOUs Processes !
mno_nmmnm_ theorizing uses the terms /ocal and global somewhat nmmwnazﬁ_
from their usage in world-systems analysis. A local mechanism is one s&oww
wm,mna fall off with distance. By contrast, a global mechanism affects all points
in the relevant space similarly, without any regard to how far these mow%ﬁm are
M_.OE ODn.P:oﬁrQ.. Thus, “global” in the ecological sense might be glossed as
systemwide” in world-system analysis. For clarity, we use “planctary” when
we mean the entire world and “global” when we mean a&ﬁnﬂé&&n.vw
. Given these two dimensions (endogeneity and locality) we can define four
regions of a universe of potentially synchronizing processes (see Figure 1 and
for more detailed explication, Turchin & Hall 2003). Ecologists have Hnsgnnm
to nObnwaﬁn on two: the glabal exogenous mechanism and focal endogenous
mechanism. Hrn most discussed global exogenous factor in ecology is climatic
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variation. It is a_quintessentially exogenous process because variation in
temperature and rainfall can have a very strong effect on survival and reproduction
of organisms, while fluctuations in population nambers almost never have an
effect on weather (although for humans this is not necessarily true).

In any case, close examination of specific mechanisms shows that the
global-local distinction defines a continuum, and not a dichotomy. For world-
systems analysis, given the potential effects of human activity on climate (see
Chew 2001), clearly global or systemwide mechanisms would be a massive
volcanic ernption or collision with a sizable comet. Alternatively, if there is
a truly exogenous climatic shift (due, say, to sun spot cycles or some such
mechanism that humans could not affect) and if it were planetary, then we
should see global synchrony, across Afroeurasia, Meso- and South America,
southeast Asia, and sub-Saharan Africa. This would still require some subsidiary
explanation for the already documented lack of synchrony in south Asia.

The quintessential local endogenous mechanism is movement. It is
endogenous because the number of organisms spreading from a source depends
very much on the population density at the source. Itis local, because organisms
do not “teleport.” Rather, the density of dispersers declines with the distance
from source. We note that movement may also refer to other components
in the dypamical system, such as predators or pathogens. Socially, disputes in
family succession among ¢lites, as among the Mongols, who had competing

lines of succession (laterally and lineally), would be examples (Barfield 1989;
Chase-Dunn & Hall 1997:Ch. 8). Rules of succession or descent vary between
cultural groups and are thus typically localized. Such rules do change but
usually only very slowly, often pushed by changes in the ecology of production
and adaptation. Under certain circumstances, movement may be exogenous or
global or both. Movement would be exogenous when the area is subjected to
recurrent invasions of predators or pathogens. Finally, imperial policies might
be an endogenous global factor, for example, the widespread cffects of the
Roman Empire on its various frontiers.

Types of Oscillatory Dynamics
The efficacy of different mechanisms described above to synchronize oscillations

depends on the nature of the dynamics characterizing the synchronized
systems. The key distinction is between stable and chaotic oscillations. Chaos is
defined as bounded oscillations with sensitive dependence on initial conditions
(Eckmann & Ruelle 1985). The faster trajectories diverge, the more sensitive
to initial conditions (and therefore the more chaotic) the system is.

The same argument applies to the behavior of two identical or very similar
systems. If their dynamics are stable, then the two systems starting from similar
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Implications for World-System Research

East-West Synchronicity and Global Climate

Ecological
gical theory suggests several hypotheses to account for synchronous

cast Aff i i i
the effect of an exogenous global fact N EE@_mm.ﬂ vt g

A . .
ready suggested this explanation (sce Chapter 9). In a study of historical
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demography, Galloway Q@m@ shows that wocc_mﬁn:w of 288.&« Europe and
China increased and decreased roughly in parailel with solar activity.

Another explanation might be the long-term nmmonﬁ.m ofthe Mongol conquest
and empire, which briefly connected east and west Asia WE.H w_m.o mﬂmﬂa.a a mnmﬂwm
of remarkably coherent oscillations in Central Asia and m&o:u.bm regions. The |
huge territory conquered by the Mongols during the wmau\ Ehﬁnnﬁ% nnb_..:w
was ruled by four separate Chingissid dynasties. According to Turchin {2003 w
Ch. 7), these four polities appear to reflect so-called Ibn Khaldun cycles o
around a century. The Ibn Khaldun cycle, named after the fourteenth-century
Arab socdiologist who first described it, is a kind of secular wave that tends .mo
affect societies with elites drawn from adjacent nomadic groups. .Hfa dynamics
of an Ibn Khaldurdan world-system are determined by the interaction anénnw
a sedentary, agrarian state and surrounding steppe or desert @mmno_.‘& .5@2.&
The sedentary state region is the site of recurrent episodes of m.ﬁmﬁn building an
collapse. It is inhabited by an indigenous commoner m.n.%q.—_mﬂow that provides
the productive basis of the society. The steppe or desert is Eﬂmgﬁa .E\ stateless
tribes that periodically conquer the agrarian region and nmwm.drmw a ruling dynasty
there. Steppe or desert tribes thus supply the elites G._o_u.EQv for the sedentary
state. Ibn Khaldun cycles tend to last about four generations, or a century.

This is an alternative way of approaching the analyses of Barfield (1989)
and Chase-Dunn and Hall (1997-Chapter 8). As Barfield notes, however, the
Mongol conguest was exceptional with respect to the usual .mﬁ.mﬁnm% waw_O%MM
by the Central Asian nomads. First, the Mongols .m.:nnwnmnn_ in nmmwzﬁmm. muc
vaster regions, owing to innovations in organization introduced by Chinggis.
Second, instead of merely exploiting sedentary states, the Mongols mnEm.E\
conquered Jarge empires, and then governed mrnB.. Hu._.bm:%., the gonm.o_ empire
broke apart owing to their rules of dynastic succession, which nsﬁrmmﬁna both
lateral and lincar descent. These extensive Mongol conquests m._wo disrupted
the Ibn Khaldun cycles, in effect resetting them in several different areas

i usly.
aacwﬂmmw Qnu\Ogmmme dynasties went through typical Ibn Khaldun &.Enm of
about a century, and all experienced collapse at approximately the same time. H.E
China, a native dynasty expelled the Mongols after one cycle, Ern_..nm.a in Russia
and Iran the steppe dynasties went through two cycles before giving way to
native rulers. Incidentally, the central Eurasian steppes contimied to ﬁ._.-anwmo Tbn
Khaldun cycles, until their conquest and division Un@nnb the Russian and the
Chinese empires (Barfield 1989). What is remarkable is ﬁro degree of synchrony
in the sociopolitical dynamics of the settled regions EEN_W nosn_mwnn& by E.o
Mongols in the thirteenth century, One possible explanadon of this mumﬂng is
that an initial catastrophic event—the Mongol conquest—reset all regions to
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approximately the same initial conditions, Thereafter, each region oscillated as
a result of its endogenous dynamics, but because oscillations were driven by
similar mechanisms, political collapses occurred at about the same time.

Asynchronous South Asia

If we accept Jared Diamond’s (1997) observation that, in the absence of
formidable barriers, east-west movement along similar latitudes and climates is
easier than north-south movement that traverses different ecological zones, we
can construct an explanatdon for east-west Asian synchronicity, and the absence
of synchronicity with south Asia. An additional factor is the Himalayan Range,
which present a formidable bartier to contact and exchange. While there has
been extensive traffic across the Himalayas, it may not have been sufficient to
synchronize the various systems. Steppe nomads seldom made incursions into
south Asia. Central Asian influence on India was transmitted indirectly via the
Tranian plateau.

Two additional factors give tangential support to this supposition. First,
although bulk goods, large populations, and armies rarely moved between
south and central Asia, travelers and ideas did so cxtensively. The spread of
Buddhism and of silk and other luxury goods are familiar exanples. Both
illustrate the critical difference between the various world-system boundaries
of bulk goods and military-political exchanges, on the one hand, versus
information and luxury goods, on the other (see Chapter 9). Second, south
Asia had tremendous effects on southeast Asia. Again there is the spread of
Buddhism, but also other cultural features, as well as trade in luxury goods.
Yet, if the east-west versus north-south differential is ar work, there should be
some synchrony between south.Asia and southeast Asia, and less synchrony
between southeast Asia and east Asia. But this remains an issue in need of
careful empirical study. Philippe Beaujard (2005) examines relations between
south Asia and Europe and to a lesser extent between south Asia and southeast
Asia. His finds strongly suggest that this second factor is very important in’
accounting, for south Asian asynchrony,

A second explanation for asynchronous dynamics in south Asia js the effect
of climate. A cold, wet climate leading to problems in most of Eurasia might
have been a boon for south Asian agriculturalists. The two hypotheses, that is,

movement {of people, goods, and ideas) and global climate, are not mutually
exclusive, .

A possible third explanation for asynchronous dynamics in south Asia
is that local, that is, endogenous, processes may have differed significantly
between south Asia and the rest of Asia. This would seem less likely, but it is
a possibility that warrants consideration. Currently we do not have sufficient
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data to discriminate among these explanations. $till, the arguments and
analyses presented here suggest ways in which these issues might be addressed

empirically.

Summary Thus Far

We cannot simply map biological models directly onto social processes. Rather,
our approach needs several additional ingredients for success. On the empirical
side we need a more detailed database on the territorial dynamics of all polities
within Afrocurasia. We also need data on the spatiotemporal dynamics of
other variables that may affect synchrony, such as epidemics and climate. Some
databases aleeady exist, for example, Biraben’s (1975) compilation of places
affected by the Black Death in Furope and the Mediterranean. Other kinds of
databases, such as on climate change, are in the process of being developed (for
instance, Mann 2000).

On the theoretical side, we need a better understanding of processes that
may cause oscillations and synchrony. What would be particularly useful in the
study of synchrony would be estimates of the rates of movement for different
kinds of phenomena, for example, goods, pathogens, ideas, and people.

Such a research program would be expensive in time and money. We argue,
however, that such an investment is warranted. Recent results that suggest
sociopolitical cycles and wide-scale synchronicity within Afroeurasia have
been described as “intoxicating” {Denemark 2000). Unraveling the complex
interactions causing these empirical regularities will require sophisticated
quantitative tools. In the following section, we present a bref example to
illustrate the type of analysis and types of data needed for such research.

Synchrony and Phase-Shifts in Socioeconomic Variables:
An Example of Analysis Using Data from Preindustrial England

In the previous section we outlined our general vision of the research questions
and methods of approaching them. However, we realize that some readers may
not be familiar with quantitative techniques of data analyses, which have been
recently developed for investigating dynamical systems, and therefore this section
‘provides an illustration. More specifically, we have two goals: (1) to illustrate how
time-series techniques can reveal synchrony and phase-shifts, and how such results
can be useful in testing various mechanism-based explanations of the observed
patterns; and (2) to provide an illustration of some mechanisms underlying
secular waves, using data for preindustrial England (before 1800). The results
we report come from Turchin (2005 ) and Turchin and Nefedov (2007); here we
simply summatize this work without going into technical details.
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Figure 2 * England: Population and carrying capacity.

We begin the analysis with data on population dynamics in England
.msm_ Wales (Wrigley et al. 1997). There are two features of the data that are
immediately apparent. First, there is a very long increasing trend, which appears
to accelerate around 1800 (see Figure 2). The forces explaining this trend are
not controversial and have to do with the English Industral Revolution. The
second feature of the empirical curve is the oscillations around the trend, with
an average duration of about 300 years. Qur main interest is in the omnm.:muno:m
50 somehow we need to remove the trend. De-trending is best done when Sm
have some mechanistic basis for it. In this case, we can estimate the carrying
nmﬁmnﬁ%. of England by multiplying the acres of arable land with the average
wheat yield per acre, and dividing by the amount of wheat needed to support
ONe Person per year. It turns out that carrying capacity is primarily driven by
the evolution of wheat yields (the circles in Figure 2). Now that we have the
curve for carrying capacity (shown with a broken line in Figure 2), it is a simple
matter to express the observed population numbers in terms of proportion
of carrying capacity exploited (see Figure 3, dotted line). The de-trended—
or relative--population exhibits two oscillations with peaks around 1300 and
.;Rmo. According to the standard methods of ime-series analysis, the periodicity
in this data is statistically significant, u



T e

84 THOMAS D. HALL AND PETER TURCHIN

1Y)
wage |_x

wamm  population
I 80

F70

- 60

Real Wage
-J
Relative Pepulation

F 50

- 40

T T T T T 30
1300 1400 1500 1600 1700 1800

h Year

Figure 3 = England 1250-1800: Real wages by year.

The next step is to exarmine the potential interactions between the populadon
oscillations and some other socioeconomic variables. The obvious place to start
is the data on wages, since one of the venerable theories for demographic cycles,
advanced by T. R. Malthus {1798), proposes that increased population leads
to lower wages, and lower wages, i turm, causc population to decrease. Data
on real wages (that is, nominal wages deflated by the cost of a standard bundie
of consumables) in England was published by Allen (2001). Plotting these
data together with population (Figure 3), we sce that both variables oscillate
with the same period, but completely out of phase—that is, when population
reaches a peak, real wage hits a trough, and vice versa. Plotting the data in a
phase-plot (a graph in which cach variable is plotted along its own axes), we
see that the trajectory moves back and forth along the same, essentially one-
dimensional path (see Figure 4). But as explained in (Turchin 2003b), such a
pattern in the phase-plotis inconsistent with the hypothesis that the dynamical
{nteraction between the two variables is what drives the cycle. In a cycle, the
two interacting variables are always phase-shifted with respect to each other
by approximately one-quarter of the period. In a phase plot, this phase shift
generates a circular trajectory. Thus, we conclude that there must be another
variable, which we have not yet identified, that drives the population cycle. It
is clear that changes in population and in real wage are related (in fact, it is
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Log of plague incidence by de-trended population.
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events in Ireland, where they reflect colonial activity of the English empire,
rather than sociopolitical dynamics internal to England proper. The resulting
index assigns “1” to years with civil war and “07 to years without civil wars
(the vertical spikes in Figure 6a). In order to use this variable in the time-series
analysis we must smooth it; the smoothed curve is shown as a solid curve.

Plotting population and sociopolitical instability in the phase plot, we
observe a pattern that is qualitatively different from those obtaining in the case
of real wages and epidemics. Now we see that the trajectory traces a circle in
the phase space (Figure 6b). This pattern is consistent with the hypothesis that
it is the dynamical interaction between population and instability that drives
the observed secular cycle. However, this analytical result cannot be taken as
conclusive proof of the hypothesis, because we have not exhaustively examined
all possible social variables that in principle could provide an explanation for
the oscillations. h

In summary, this example illustrates how we can capitalize on the phase
relationships between various dynamical variables in order to test hypotheses

about mechanisms that underlie the observed cycles. Thus, we found that .

population and discase prevalence oscillated completely in synchrony, which
leads us to reject disease as the factor responsible for oscillations. In fact, disease
apparently plays the role of reducing the amplitude of oscillations: it is highest
when population is at the peak (and therefore helps to prevent further population
growth) and lowest when population is in the trough (facilitating population
increase). By contrast, sociopolitical instability is highest when population is
already declining, and therefore it acts to accelerate the decline and increase
the amplitude of the cycle. Real wages, however, are completely out-of-phase
with respect to population dynamics. It may seem strange that wages act in the
same way as epidemics, but this point can be better understood by looking at an
inverse real wage, or an index of “misery” (see Figure 7). Here we see that the
index of misery acts precisely as the plague. Thus, misery (and, by implication,
real wage) is a factor that, like the epidemic, tends to reduce the amplitude of
oscillations: when population is high, misery is also high and prevents further
population increase owing to its effect on increased mortality and reduced
birth rate. Malthus was correct in that there definitely is a connection between
population change and economic misery, but he was wrong in suggesting that
the interaction between population and misery causes cycles.

Conclusions

From this analysis we conclude that real wages and disease act as first-order
factors in driving cycles that respond without a lag. However, these factors
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Figure 7 » England 1250-1800: Inverse of wages and population (log scale) by year.

are incapable of driving the observed oscillations. Rather, we observe that
sociopolitical instability acts as a second-order factor that is phase-shifted with
respect to population density and that can potentially drive the cycle,

Our theory, following Goldstone (1991:25), is that population growth in
excess of the productivity gains of the land leads to state fiscal crisis because of
persistent price inflation. This in turn leads to expansion of armies and rising
_..n.p_ costs. Population growth also leads to an increased number of aspirants for
.n_nn positions, which puts further fiscal strains on the state, leading to increased
intra-elite competition, rivalry, and factionalism. These strains on the state lead
to popular discontent because of falling real wages, rural risery, and urban
migration. Intensification of these trends eventually causes state bankruptcy and
consequent loss of military control, giving way to elite movements of regional
and national rebellion. A combination of elite-mobilized and popular uprisings
reflects _.“vm breakdown of central authority. This sociopolitical instability affects
wowimﬂ_os growth (Turchin 2003b) through higher mortality owing to
Enm.gmn.m in banditry, internal war, and starvation but also through migration
emigration, spread of disease, lower birth rates, and infanticide. These Qnsmm.
combine to lower preductive capacity through destruction of infrastructure
(for example, irrigation, flood control) and abandonment of exposed fands.
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Final Comments

We return, finally, to the issue of synchrony. Weargue, buthave not an.woswﬂmnnnr
that secular cycles—long-term oscillations in sociceconomic variables—are
common to all tributary world-systems and component states of é.oH_&,mﬁﬁnEm.
To explain why some areas experience related, synchronous n%n.ﬁnm in population
size, population growth or change, city size, and state or empire size, we need
to discover mechanisms that link them. What we learn from theories .mgo_ownn_
in natural sciences (and specifically, models of population nno_omu&. is that the
linking mechanisms need not be of the same duration, or even cyclical, nor a.o
they need to be exceptionally strong. Relatively weak rb.wmv m.cn_._ as trade in
preciosities or prestige and luxury goods, low levels of ﬁ:m_\mﬂo.:u.mb& mm:”mma
of discase, are sufficient to bring about synchrony. Climate shifts, Q@wn&w@
those that are “global” in the population ecology sense (that is, “systemwide”),
could certainly also bring about synchrony. . :
Future research needs to focus on these mechanisms. The linkage Umgwnb
east and west Asia, but not with south Asia, suggests cither that Eﬂw EnmUmE.mE
is nor global climate change or that somehow the H.n._gm:w &::wcn mw.:mnm
occurred only north of the Himalayan chain. An alternative explanation H.Emrﬁ
be a paralle] linkage between south and southeast Asia that was m:hmnﬁ.an
strong to bring those areas into synchrony and block synchrony with the regions
of northern Eurasia. Whatever the results of future research on these issues,
we will understand more profoundly how various structural dynamics mrmm.n
and limit processes of social and ecological change. .H.rn.:swmmn of cultures in
precontact southwest and southeast North America _A.Zﬂﬁn_ 1999) appeats to
suggest that synchronous linkage has long been a significant mpnﬁn.un in social
evolution and has played an important role in shaping human—-environmental
interactive dynamics.

CHAPTER 6

Sustainable Unsustainability:
Toward a Comparative Study of
Hegemonic Decline in Global Systems

JONATHAN FRIEDMAN

Social and cultural anthropology has for a hundred years been occupied
with issnes of human variation, cultural creativity, technological innovation,
and what is often referred to as social and cultural evolution. In interaction,
often quite intense, with archeologists and ancient historians, there has been a
diverse production of models of the social history of our species. I have myself
been very much involved in this broad attempt to discover the nature of long-
term processes, a perspective that has become much diminished in the ficld of
anthropology since the 1980s, not least under the aegis of social and cultural
anthropologists themselves. During this period there has been a focus on
ethnographic research and a rise of a strongly present-criented ethnography
that eschewed both historical and comparative research. In this chapter I review
some of the arguments that propefled the development of what I call a global
systemic anthropology.

In the late 1960s and 19705 Columbia University! was the major center
of cultural materialism and neoevolutionism. Cultural materialism and cultural
ecology were highly functionalist and what might be called adaptationist in
their approach. The latter emerged in the late 50s as an attemnpt to demonstrate
the rationality of exotic institutions and practices often assumed to be irrational
or at least arational manifestations of primitive and even not. so primitive
cultural schemes or mentalities. The rationale of this new approach was one
in which apparently strange phenomena such as pig feasts, the potlatch, and
sacred cows were accounted for in terms of their practical functions. Rather
than functionally integrating the social order, the rationality of such institutions
concerned the relation between society and the natural environment. There
was little place for crises, for systems that did not work, and explanation was
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