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Globalization as a Complex System
■ The global system is the set of tightly coupled interactions that together allow for the 

continued flow of information, money, goods, services, and people.

■ Though these connections are not in themselves new, the level of interdependence, 
the tight couplings between many of these domains, and the speed and scale of 
interactions have created new configurations of opportunity and risk. 

■ Modern systems are built to exploit the benefits and efficiencies resulting from 
specialization of labor, economies of scale, collective knowledge and information 
sharing. 

■ These same systems that underwrite our way of life also create expose us to 
catastrophic outcomes that may derive from the characteristics of the relationships 
themselves. 
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Complex Adaptive Systems
■ Complex adaptive systems arise endogenously out of the interactions of 

components, and have collective behaviors that cannot be reduced to those of their 
components 

■ The complex interactions of components create new dynamics that cannot be 
explained solely by the behavior of constituents, whether intended or not 

■ Such systems can often give the appearance of stability even as their fragility 
increases 

■ This fragility is due to the fact that complex systems may gradually become 
susceptible to small perturbations that have catastrophic results. 
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Contemporary cases
■ Post-bellum US South

■ China 1850-1949 (1980?)

■ Post WWII Germany and Japan

■ 1918 Influenza

■ 1929 Depression and 2008 Recession

■ Central Europe 1918-1989

■ Post 1989 variance

■ Indian partition

■ Africa Great Lakes region





Defining collapse
■ In search of a metaphor

– System vs. network vs. ?

■ Decline in critical measures
– Population
– Economic Production
– “Rule of law”
– Complexity (energy?)

■ Disaggregation
– Trade
– Communications
– Travel
– Political control?

■ Niche size?
■ Is it normal, i.e. inevitable?

■ How much time? 
– Does any significant decline 

count?
– Other extreme: within a 

single generation?
– Self-awareness?
– Frog in boiling water?



Ethics and politics of collapse
■ Are all collapses bad?  

– E.g. 65 MYA good for mammals, bad for dinosaurs?

■ Short vs. long term?
– Immediate suffering vs. long term growth?

■ Who wins, who loses?
– Circulation of elites?



Key concepts

■ Tipping points
■ Non-linear Feedback 
■ Cascade

■ Contagion
■ Norms/ Asabiyyah? (“soft” structures hard to measure but 

may be critical)



Endogenous vs. Exogenous



Exogenous

■ Bad luck
■ Conquest
■ Disease

■ Climate shift (not self induced)



Exogenous dystopia



Endogenous

■ Loss of legitimacy
■ Unsustainable inequality
■ Elite splits

■ Normal accident
■ Engineering failure
■ Overuse of resources
■ High marginal cost of complexity
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"The decline of Rome was the natural 
and inevitable effect of immoderate 
greatness. Prosperity ripened the 
principle of decay; the cause of the 
destruction multiplied with the extent of 
conquest; and, as soon as time or 
accident and removed the artificial 
supports, the stupendous fabric yielded 
to the pressure of its own weight. The 
story of the ruin is simple and obvious: 
and instead of inquiring why the Roman 
Empire was destroyed we should rather 
be surprised that it has subsisted for so 
long." 

Gibbon, Decline and Fall of the Roman 
Empire, 2nd ed., vol. 4, ed. by J. B. Bury 
(London, 1909), pp. 173-174.



Interaction effects

■ Shock-response cycles
■ Failed adaptations
■ ”The most interesting causes of collapse may not be the 

specific factors that initiate the process, but the structure 
that allows perturbation to amplify through the system” 
Culbert in Yoffee and Cowgill



Synchronous failure
(T. Homer-Dixon)

■ Interaction between energy and 
electronic infrastructure

■ Interaction between finance and 
trade

■ Interaction between migration and 
economy



Cycles
(Cumming and Collier)



Robustness and resilience

■ Associated with regime type, 
network structure?

■ Nodal vs. diffuse

■ Scale-free?



Robustness vs. Fragility
■ Ability of a system to 

absorb large shocks
– Complex systems display 

surprising degree of tolerance 
against errors.

– Display surprising degree of 
robustness

– Local failures rarely lead to 
systemic failure.

■ Fragility often comes with 
high performance

– Fragility allows small shocks to 
be magnified exponentially

– Highly vulnerable to attacks
– MOREOVER, when networks 

are coupled together with one 
another, vulnerability 
increases
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Governance
■ Micro prudential

– Regulation of nodes
– Misses systemic threats

■ Macroprudential
– Emphasis on complexity and endogenous risk
– But problem of whom to regulate
– And problem of determining who has the authority to regulate global 

systems
■ Governance

– Not prevent, but mitigate
– Quarantine
– Redundancy
– Modularity



Outcomes from workshop

■ Yet another workshop?
■ Synthetic paper
■ Edited book
■ Large N data analysis?
■ Small n comparative?
■ Other?


