SECULAR CYCLES: LONG-TERM OSCILLATIONS IN ECONOMIC

AND SOCIAL STRUCTURES OF AGRARIAN SOCIETIES

P. Turchin turchin@uconn.edu

Department of Ecology and Evolutionary Biology, University of Connecticut

One particular ly interest ing dynamic pattern in historyis the oscillat ion ofcentralizat ion and decentralizat ion ofpolit ical power, seemingly affecting allhierarchical macrosystems, fromsystems ofchiefdo ms to world empires. What sociopolit ical mechanis ms mayexplain these dynamics? I will present some mathemat ical models and data that address this quest ion.

The decline and fa ll ofthe Roma n Empire, rec urre nt collapses of

Mesopota mia n c ivilizations, a nd rise and de mise ofgreat powe rs ˘ suc h historica l e ve nts exc ite la y public´s ima gination a nd provide fodder for controvers ies about poss ible causes a mong historia ns. Expla nations ra nge from partic ularis tic, specific for each insta nce ofcollapse (e.g., the role of

Chris tia nity in the fa ll ofRo me [1]), to very ge nera l s uc h as Joseph Ta inter´s theory that diminis hing returns on sociopolitica l co mple xity lead to impe ria l decline a nd collapse [2]. Here I foc us on one expla na tion ofrec urre nt wa ves ofstate breakdown experie nced by the agraria n states and e mpires, the de mographic -structura l theory [3, 4].

According to this theory, popula tion growth in e xcess ofthe productivity ga ins ofthe la nd has severa l e ffects on socia l institutions. First, it leads to pers iste nt price infla tion, fa lling rea l wages, rura l misery, urba n migration, and increased freque nc y offood riots and wa ge protests. Second, rapid expa ns ion ofpopula tion res ults in a n inc reased number ofaspira nts for elite positions. Inc reased intrae lite competition leads to the formation of riva l patrona ge networks vying for state rewards. As a result, elites become rive n by increas ing riva lry a nd factiona lis m. Third, popula tion growth leads to expa ns ion ofthe ar my a nd the burea ucrac y a nd ris ing rea l costs. States ha ve no c hoice but to seek to expa nd ta xation, despite res ista nce from the elites and the ge ne ra l populace. Yet, atte mpts to increase re ve nues cannot offset the spira ling state expe nses. Thus, eve n though the state is rapidly ra ising ta xes, it is still headed for fisca l crisis. As a ll these tre nds inte ns ify, the e nd res ult is state bancruptc y and conseque nt loss ofthe military control;

elite move me nts ofre giona l a nd nationa l rebe llion; a nd a combination of elite-mobilized a nd popula r upris ings that ma nifest the breakdown ofce ntra l authority [3].

So c iopolitica l instability res ulting from state collapse feeds back on population growth. Most obvious ly, whe n the state is weak or absent, the populace will s uffer from e le vated morta lity due to inc reased crime, banditry, a nd interna l a nd e xterna l wa rfare. Additiona lly, the times of troubles cause increased migra tion rate, as refugees flee war-a ffected areas.

Migration ma y lead to e migra tion (a nd we can s imply a dd that to morta lity) and to spread ofepide mics. Increased va granc y spreads the disease by connecting a reas that would stay isolated during better times. As va gabonds and be ggars a ggre ga te in towns a nd c ities, inc reasing the ir popula tion s ize, the y ma y tip the dens ity ove r the epide miologica l thres hold (a critica l dens ity above whic h a disease spreads). Fina lly, politica l instability ca uses lowe r reproduction rates, because during uncerta in times people c hoose to ma rry later a nd to ha ve fewer c hildre n. People ’s c hoices about the ir fa mily sizes ma y be re flecte d not only in birth rates, but a lso in inc reased rates of infa ntic ide.

Instability ca n a lso affect the productive capacity ofthe society. First, the state offe rs protection. In a stateless society people ca n live only in natura l strongholds, or places that can be made de fe ns ible. Exa mples inc lude hillfort c hie fdo ms in preconquest Peru, a nd the move me nt ofsettle me nts to hilltops in Ita ly a fter the collapse ofthe Roma n Empire [4]. Fearful ofattack, the y ca n c ultivate only a s ma ll proportion of productive area that is near fortified settle me nts. The strong state protects the produc tive population from e xte rna l and interna l (ba nditry, c ivil war) threats, and thus a llows the whole cultivable area to be put into production. Second, states ofte n invest in inc reasing the agric ultura l produc tivity by constructing irrigation ca na ls, roads, and flood control structures. A protracted period ofc ivil wa r res ults in a deterioration a nd outright destruction ofthis productivity-e nha nc ing infrastruc ture.

I investigate d the theoretica l re la tions hips betwee n population numbers and socia l structures, described above, with a suite ofdyna mica l mode ls, ranging fro mve ry simple to mode rate ly comple x [4]. The mathe matica l theory suggests two ge nera l ins ights. First, popula tion numbers should osc illate with a period ofroughly two-three centuries.

Second, sociopolitica l instability a lso oscilla tes with the sa me period, but shifted in phase with respect to popula tion numbe rs.

The theory, thus, yie lds qua ntitative predic tions about the dyna mica l re lations hip betwee n population a nd instability. These theoretica l predic tions are tested with time -series data on population dyna mics and soc iopolitica l instability in early modern Engla nd, the Han a nd Ta ng C hina, a nd the

Roma n Empire. Statistica l a na lys is ofthese e mpirica l case-studies, ra nging spatia lly across the breadth ofEuras ia a nd te mpora lly over two mille nia, suggests that the de mographic-struc tura l theory does an e xce lle nt job of capturing dyna mica l re lations hips between population c ha nge a nd sociopolitica l instability.

References

1. E. Gibbon . The dec line a nd fa ll ofthe Roma n E mpire. New York: Modern

Libra ry , 1932.

2. J. A. Tainter . The Collapse ofComple x Soc ieties. Ca mbridge : Ca mbridge

Univers ity Press, 1988.

3. J. A. Goldstone . Revolution a nd Rebe llion in the Ea rly Modern world.

Berke le y: Univers ity ofCa lifornia Press, 1991.

4. P. Turchin . Historica l Dyna mics : W hy Sta tes Rise And Fa ll. Princeton:

Princeton Univers ity Press, 2003.