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             ABSTRACT 

Historians and some scholars of international relations have long argued that historical 
contingencies play a critical role in the evolution of the international system, but have not 
explained whether they do so to a greater extent than in other domains nor why such 
differences might exist. We address these lacunae by identifying stable differences 
between war and other policy domains which render the evolution of the international 
system more subject to chance events than other domains. The selection environment of 
international politics has produced a handful of tightly integrated organizations 
(militaries) as the domain’s key players to a much greater degree than in other policy 
domains. Because there are few players, no law of large numbers holds; because 
organizations are tightly integrated, micro-shocks can reverberate up to macro-
organizational levels. Finally, the impact of these shocks is amplified by the anarchic 
character of the international system. We explore these phenomena in a range of historical 
examples. 
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Introduction 
 
Scholars of historical institutionalism have long argued that chance and contingency play a 
major role in determining the course of political development and have provided a range of 
rich evidence for that claim.1 Recently some scholars in the International Relations field have 
argued that introducing historical institutionalist concepts and approaches would benefit the 
field.2 We show that the benefits run in the other direction as well: historical institutionalist 
approaches can benefit from considering what is different about international relations. 
Specifically, we show that chance and contingency plays a larger role in military conflict 
between states than in most (perhaps all) other policy domains for systematic reasons. These 
reasons, in turn, imply stable differences between domains in which attention to historical 
contingencies will be more or less useful.  
 
Our starting point in international relations is that chance and contingency clearly play a 
substantial role in explaining many surprising macro-level outcomes. The history of Prussia is 
illustrative. The country was in terrible shape at the end of the Thirty Years War (1648).  
Roughly a third of the pre-war population had been killed or died from war-induced famine. 
Yet by 1786 it was one of the Great Powers. This remarkable rise from 1648 to 1786 was not 
predetermined. Chance mattered.  
 
Consider the monarchs of this period. Most historians agree that three of the four – The Great 
Elector, Frederick William I, and Frederick the Great – were very able rulers. (The fourth, 
Frederick I, was ordinary.) Three of four is an unusually good draw from any plausible 
quality distribution. And their reigns were long: 121 years in all. Such lengthy runs rarely 
occurred when epidemics, especially smallpox and measles, killed the high and mighty as 
well as common folk.3 The average reign of European monarchs from 1545 to 1796 –
approximately 20 years– was less than half the average of those three capable Prussian 
monarchs.4 Nature kept tossing heads for the kingdom.   
 
Chance also favored Prussia’s military activities. Two events in the Seven Years War 
highlight both the country’s good luck and the centrality of chance in determining interstate 
conflict outcomes. Badly outnumbered throughout the war, Prussian armies benefited from 
two big strokes of good fortune. First, in what Frederick himself called the “Miracle of the 
House of Brandenburg,” the Russian and Austrian armies failed to pursue an obvious 
opportunity – laying siege to Berlin – after their decisive victory over Frederick at Kunersdorf 
(1759).5 Second, the timing of the Russian Empress Elizabeth’s death in December 1761 was 

                                                             
1 Hall and Taylor 1996. 
2 See e.g. Fioretos 2011. 
3Hopkins 2002; Hopkins 2003 
4 The median was 15 years and the mean 19.1. We thank Oeindrila Dube for sharing the data used in Dube and 
Harish 2015. 
5 The military trajectory of Sweden, which had worse luck than Prussia, was less surprising. It had “punched 
above its weight” in the 1600s and early 1700s.  But Swedish monarchs ruled a small country, so they found it 
difficult to sustain a military that could compete with larger powers such as Russia. (And its governance by 
exceptional leaders –Gustavus Adolphus [1611-1632] and Charles XII [1697-1718]– was much shorter than 
Prussia’s streak. Both Swedish kings died in battle, an unsurprising end given their warlike proclivities.  
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a huge gift to Frederick.6 In late 1761 his armies were depleted and the Russian and Austrian 
forces were, as Frederick himself acknowledged, in exceedingly threatening positions in and 
around Prussia.7 When she passed away the armies were withdrawn. While the Empress had 
been ill for some time, had she hung on for another month or two her forces, plus those of 
Austria, Saxony, and Sweden, had a good chance of crushing the shrinking Prussian armies. 
Her successor, Peter III, reversed his country’s alliance policy, taking Russia out of the anti-
Prussian coalition.8 Thanks in large part to Russia’s unexpected withdrawal, Prussia prevailed 
in the conflict despite fighting a large powerful coalition that originally included Russia, 
Austria, and France.9 
 
Though Frederick and Prussia emerged victorious it was a near-run thing. This was not a 
deterministic process. It was a stochastic one. Indeed, Prussia’s long survival in the Great 
Power club was ex ante unlikely and therefore surprising precisely because there is systematic 
selection, favoring large rich countries, in the international system.  
 
This is only an example, and one deliberately selected to make a point about historical 
contingencies in the evolution of states and their militaries. As this case illustrates, the large 
role of chance in the evolution of state power stems from the selection environment of 
international politics and from the properties of the organizational solutions that meet those 
pressures. Together these forces have produced a handful of tightly integrated organizations 
(militaries) as the domain’s key players, i.e., the Great Powers. The small n arises from a 
combination of positive feedback – power often begets power – and the expense of fielding 
military forces which favors large thriving economies.10 The tight integration, e.g., of infantry 
and artillery, has been driven by a combination of competitive pressures and the feasible 
organizational methods, especially command and control techniques, for solving the problems 
generated by the international system.11 By the mid-twentieth century only countries whose 
militaries that had solved the integration problems between fire and maneuver could take and 
hold territory, and therefore only they remained Great Powers.12 
 
In turn, the small n and the tightly integrated militaries created a setting in which chance played a 
big role in the evolution of these systems and their parent states: there are only a few key 

                                                             
Frederick the Great was lucky: he escaped that fate several times.) The quiet exit of Sweden from Great Power 
competition in the early 19th century was less driven by chance than was Prussia’s ability to remain in that 
competition throughout the 18th and 19th centuries. 
6 Dates given in old system for simplicity of exposition. 
7 Fraser 2000, p. 456.   
8 Anderson 2007, p. 493. Peter III greatly admired the Prussian state and Frederick – he is said to have remarked 
that he would rather be a Prussian general than Russian Emperor – and 6 months after his accession to the throne 
he voluntarily returned to Prussia the territory taken during the war. His successor would reverse his policy of 
alignment with Prussia. 
9 Great Britain was on Prussia’s side, but as a naval power it could offer little help in the numerous battles on the 
Continent. 
10 In the famous words of Raimondo Montecuccoli, “For war you need three things, 1. Money. 2. Money 3. 
Money.” (de Vigny and Gard 1996, 184).  
11 Once Napoleon discovered the power of combining artillery bombardments with infantry assaults his enemies 
had good reasons to imitate him, for example. See Franck 2004, p. 72; McConachy 2001, p. 626. 
12 Biddle 2006, p. 35-38. 
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players,13 thus even weak laws of large numbers don’t hold;14 because these organizations are 
tightly integrated, micro-shocks sometimes reverberate throughout a system.15 The effects of 
these shocks are amplified by the anarchical character of the international system and by the 
corresponding conflicting interests of the states. Hence, the widespread informal intuition of 
military and IR historians that contingencies matter for their domain is correct.16 
 
Dynamically, the above argument implies tremendous volatility in the evolution of state 
power: there are big and sometimes surprising swings in near term outcomes in militarized 
conflicts, thus creating large chance-influenced fluctuations in state power.17  

  
If the volatility in state power is driven by the nature of military interactions and the small 
number of constituent units competing for power, then an immediate implication of our 
argument is that contingencies should matter less in policy domains characterized by a great 
many organizations which form a nearly decomposable system.18 Such domains should be 
highly stable and exhibit little volatility. As a clear example of such systems we examine K-
12 education in the United States toward the end of the paper. Since the primary goal of this 
paper is theory development we chose these comparisons in order to draw a clear contrast to 
the evolution of state power. A logical next empirical step in our agenda would be to engage 
in a series of structured evaluations of policy domains that vary along the key factors which 

                                                             
13 Of the approximately 200 sovereign states in the modern interstate system only a few are great powers. The 
number of major powers has fluctuated between five and nine over the last 200 years (Singer et al 1972, p. 22; 
Danilova 2002, chapter two). Similarly, major powers fought each other nine times between 1816 and 1914 and 
seven times since 1914 (Sarkees and Wayman 2010). Whether the unit of analysis is entities (states) or events 
(wars), these numbers are `small’ for almost any application of, or approximation to, a law of large numbers. For 
example, if two evenly matched states fought each other four times --- a lot by historical standards --- and wars 
are independent events, then the chance that the observed string of outcomes would be “typical” (two wins apiece) 
is only 3/8. As Kahneman and Tversky pointed out, there is no law of small numbers.    
14  For differences between weak and strong laws of large numbers see Ok (forthcoming), chapter I. Moreover, 
some of the relevant probabilities are really Knightian uncertainties rather than objective probabilities. Indeed, in 
some important cases of international conflict, probabilities aren’t easily interpreted as representing frequencies 
at all. Instead, they seem to represent odds in the minds of decision makers. For example, the chance that the 
Russians would back the Serbs after the Austrian Empire declared war on Serbia in August 1914 is easier to 
understand as a belief of Austrian decision makers than as a relative frequency.    
15 Our point is not that self-healing processes are less likely in tightly integrated organizations than glitches or 
shocks that ramify throughout the system. Rather, it is that ramification of the failures which do occur are more 
likely to be consequential at the macro scale in military affairs than in other domains (e.g. K-12 education systems 
or public health systems) because of stable organizational and programmatic differences (e.g. militaries having 
tightly integrated command and control systems and inter-branch integration). In short, localized failures happen 
in schools too (and self-healing happens in military affairs), but the consequences are more likely to be limited. 
We thank one of our anonymous reviewers for pointing this subtlety out. 
16 We deliberately use the informal term of “historical contingencies” rather than more technical terms such as 
path dependence or black swans.  We discuss our reasons for this choice shortly. 
17 Many dictionary definitions of “volatile” contain both an ex post property --- the time series has big swings --- 
and an ex ante one --- the swings are unpredictable.  Our use of “volatile” includes both properties. 
18 Simon 1962, 2002.   
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we argue should condition the importance of historical contingency; small number of relevant 
units, tight integration, and comparative lack of regulatory institutions.19 
 
Importantly, the logic of our argument implies that the long-run evolution of state power 
exhibits both systematic trends, deriving from stable policy domains with enduring cross-
national differences, and random aspects, rising out of policy domains such as military affairs 
that exhibit major historical contingencies. We do not say this in an attempt to make peace 
between scholars who emphasize patterns and those who emphasize chance. Our position is 
that stochastic theories of the evolution of states and their militaries imply that both 
systematic trends and historical contingencies are real and substantively significant:20 neither 
is a mirage produced by data artifacts, measurement error, or cherry-picked evidence. The 
centrality of historical contingency is caused by fundamental enduring institutional properties 
of inter-state competition–in particular, by operational shocks, strategic uncertainty, and 
perturbations generated by innovations–and the handful of organizations (militaries) that are 
central to that competition. Our core contribution is thus to highlight the specific 
characteristics of military affairs which make them, and therefore the international system, 
particularly exposed to historical contingencies.21 
 
The remainder of this paper fleshes out these arguments as follows. Section 1 clarifies the key 
concept of historical contingency. Section 2 briefly examines important trends in the evolution 
of states and their militaries that help to explain why historical contingencies are so important 
in war and, therefore, in the dynamics of state power. Sections 3 through 5 examine key 
sources of chance in military affairs: operational shocks (section 3); strategic uncertainty 
(section 4); and innovation turbulence (section 5). Section 6 examines a policy system --- K-12 
education in the United States --- that, because it has a great many organizations that form a 
nearly decomposable system, provides a sharp contrast to the shock-sensitive world of 
militaries. Section 7 concludes.  
 
1.  Historical contingencies versus path dependence, black swans, and other exotica 
We have intentionally chosen a term, historical contingencies, familiar to historians and 
historically oriented social scientists.22 We do this partly for ease of communication but more 
importantly to indicate what our central claims are. By ‘historical contingency’ we mean 
chance-influenced event with substantial long-term effects, i.e. events that clearly take history 
down a different path than it otherwise would have followed. 
 

                                                             
19 Comparisons across outcomes or domains of IR would be fruitful, as we discuss in the conclusion. Comparisons 
to other domains such as finance may also be instructive, such as finance We thank our reviewers for pushing us 
to be explicit about our logic of case selection and proposed next steps. 
20 This combination is an important property of biological evolution as well, as indicated by the first sentences of 
a much-cited paper in PNAS: “At its core, evolution involves a profound tension between random and 
deterministic processes. Natural selection works systematically to adapt populations to their prevailing 
environments. However, selection requires heritable variation generated by random mutation, and even 
beneficial mutations may be lost by random drift. Moreover, random and deterministic processes become 
intertwined over time…” (Blount et. Al. 2008).  
21 We thank an anonymous reviewer for clarifying this point regarding the contribution here. 
22 And to evolutionary biologists: “Understanding how chance historical events shape evolutionary processes is a 
central goal of evolutionary biology” (Harms and Thornton 2014, p. 203). 
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The notion of chance and the associated idea of a chance-influenced event are fundamental in 
virtually all empirical sciences.23 But the concept is distinct from the notion of path 
dependence which can be broadly defined as processes whereby the sequence of outcomes a 
system has traveled in the past constrain the set of possible outcomes at future dates. Though 
a powerful idea, path dependence is not everywhere: for example, it does not appear in 
standard IR models of bargaining in the shadow of war. There is a good reason for this. Path-
dependence is often explicated as a property of certain kinds of stochastic processes such as 
stationary Markov chains,24 and those that exhibit increasing returns.25  
 
Asserting that a certain dynamic is Markovian is a significant hypothesis, as is the claim that 
its transition probabilities are stationary or that it demonstrates increasing returns.26 These 
should not be offered lightly. In contrast, we can hypothesize that a certain event was 
influenced by chance, i.e. that contingency was important, without knowing whether or not 
the underlying process is Markovian or stationary and without making any such claims.27 
Clearly, “historical contingency” and “path dependency” are not incompatible. Indeed, 
probably all important historical contingencies are linked to some kind of path dependence 
(though not necessarily that of a Markov process or increasing returns): e.g., had Empress 
Elizabeth died a month later then Prussia might have lost the Seven Years War. The chance 
event caused a different path to be taken.28  
 
It is also important to distinguish historical contingency from black swans, defined by Taleb 
(2007) as a surprising improbable event that has major effects and which observers rationalize 
ex post.29 Clearly, this is a special type of chance-influenced event. Some important historical 
contingencies might have been black swans: for example, institutional arrangements 
developed in the aftermath of the Great Depression --- a canonical black swan --- laid the 
foundations for the Bretton Woods system for monetary and financial exchange (Helleiner 
2014, chapter 1).30 Others, however, weren’t: for example, Margaret MacMillan (2013) 
makes a good case that any one of the crises that European leaders faced between 1900 and 

                                                             
23 In this paper we take the notion of chance as a conceptual primitive. This is harmless in the present context 
because the ideas of path dependence and of black swans do likewise. For an enlightening explication of the idea 
of chance see Eagle (2016). 
24 Page 2006. 
25 Pierson 2000. 
26 Some Markov chains are nonstationary, but because stationary chains are better understood the literature on 
path dependence usually focuses on them. 
27 And asserting that an event was a significant historical contingency does not imply that the corresponding 
process was path independent!   
28 Similarly, in biological evolution “small happenstances of history may lead populations along different 
evolutionary paths” (Blount et al, 7905). 
29 For a richer discussion of the concept and its links to risk management see Aven (2013). 
30 Helleiner argues that the Great Depression of the 1930s was a stimulus for a set of institutional arrangements 
designed to mitigate tensions between liberal multilateralism and domestic economic commitments (e.g. social 
security, and near-full employment). Having learned from experiences implementing similar policies 
domestically and in lending arrangements between Latin-American states and the U.S. with the Inter-American 
Bank and the International Bank for Reconstruction and Development, U.S. policymakers entered into 
negotiations at Bretton Woods with a solid foundation for initial proposals. The ensuing agreements, combined 
with the consolidation of state power following WWII, allowed for a "remarkable" and, importantly, "not 
inevitable" agreement which shaped international finance for decades (Ikenberry 1992). 
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1914 could have sparked a general war. Continue a geometric series long enough, eventually 
a coin will land tails. That a general European war began happened in August 1914 may have 
been quite contingent; that one started sometime in this crisis-filled period, not so much. 
 
2.  Some systematic politico-military trends and their causes 
 
This section outlines several systematic trends in the evolution of states and their militaries 
which show up repeatedly in research across the history of international politics, political 
anthropology, and military history. Perhaps ironically, these systematic trends – roughly 
speaking, what isn’t contingent – have produced properties (see claims 1 and 4) that make 
aspects of the system unusually vulnerable to random shocks.   
 

Claim 1: War has produced a few powerful countries. Ceteris paribus, size is an 
advantage in war, which implies a selection effect in state evolution. Therefore this 
trend wasn’t driven by highly contingent events.31  
 
Claim 2:  All of these powerful countries are governed by modern bureaucratic states, 
which are standing formal organizations (SFOs).32 There are no exceptions to this 
pattern. Here, too, strong selection pressures have been at work. 
 
Claim 3:  Inside all these states are militaries, which are themselves SFOs. Again, 
selection pressures were at work: as Hintze (1975) and Weber noted, standing formal 
armies equipped with weapons produced by other SFOs---e.g., firms that make 
machine guns---usually defeat bands of warriors led by traditional authorities. 
 
Claim 4: These SFOs are tightly integrated hierarchies, especially within branches 
and increasingly also across them.  Integration within branches has been a systematic 
trend in major militaries over the last two centuries and across branches in the last 60 
years. Again, selection pressures are evident.33 
 

These organizational properties, produced by the selective forces of the international system, 
make inter-state conflict vulnerable to chance events. Further, due to well-known selection 
effects, some kinds of uncertainty (especially strategic) are endogenous to inter-state conflicts 
that result in war: if an outcome were predictable then states would have a strong incentive to 
avoid the costs of armed conflict.34 

 
There is one more observation that frames our discussion. 

                                                             
31 There were probably thousands of human bands before the Agricultural Revolution. Given that and given that 
inter-band conflicts were decentralized and their outcomes were independent events, a law of large numbers was 
probably satisfied: overall, large bands tended to beat small ones even though any one contest was unpredictable.  
32 Weber 1947. 
33 Arguably the selection pressures favoring inter-branch integration have been weaker than those shaping intra-
branch coordination.  For example, whereas Napoleon’s methods and victories made it evident 200 years ago 
that coordinating artillery and infantry was advantageous, Imperial Germany’s army and navy were notoriously 
autonomous just 100 years ago and those of Imperial Japan were poorly integrated as recently as World War II. 
34 Powell 1988; Morrow 1989; Fearon 1995; Wittman 2002. 
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Claim 5: Military power is far more volatile than economic power. This is relevant for 
the present paper because the volatility of a time series is a quantitative index of the 
causal importance of underlying historical contingencies. To see this dynamic 
consider figure 1, which plots an annual estimate of military power, the M-Score, and 
GDP per capita for six major world powers since 1800.35 The difference in volatility is 
striking.36    
 

[FIGURE 1 ABOUT HERE.] 
 

 
To be sure, some of the military variability reflects states’ investment decisions (e.g., buying 
arms). But a simple analogy to investment by firms is misleading. The investment decisions of 
states and of firms are made in fundamentally different settings: whereas contemporary 
economic competition is usually regulated by third parties, inter-state competition occurs, as IR 
theorists have long emphasized, in an anarchic environment. We believe that the absence of 
third-party regulation is a key reason major inter-state conflicts cause so much damage, per 
Lewis Richardson’s discovery of the skewed distribution of war-caused deaths37 and lead to such 
great over-time volatility of military power.38 Hence some elaboration is warranted. 
 
Third Parties and Economic Competition   
Historically, inter-state competition has rarely been regulated by powerful third parties. 
Consequently victors have been able to treat losers as they pleased:39 the brutal strategy of 
deballatio (exterminating an enemy) is ancient.40  Thus anarchy --- the absence of 
authoritative third parties --- intensifies the volatility of states’ power-swings: countries 
defeated in war can lose literally everything. Carthage, once a strong empire, had zero 
military power at the end of the Third Punic War.   
   

                                                             
35 The M-Score of military power takes into account both military size and sophistication, with the latter proxied 
by the ratio of expenditures to personnel normalized by the average ratio for any given time period. See Arena 
(2012) for details. GDP data from the Maddison Historical GDP Data. One can create the same figure using the 
Composite Indicator of National Capabilities (CINC) measure from the Correlates of War Project (V.4) that 
measures relative power as a function of a country’s share of total military personnel worldwide plus its share of 
world population and energy production. Because the CINC score contains a number of slow-moving smooth 
variables (total energy consumption and population) the measure is smoother than the M-Score but still 
substantially more volatile than GDP. 
36 Some of the big swings are due to well-known demand-side causes---countries mobilizing when war starts and 
de-mobilizing when it ends (e.g., post-Civil War in the U.S.)---but this is not the explanation for changes such as 
the big drop in Japan’s military power in 1945. More dramatically, the military power of really big losers---
Carthage in 146 BC, the Austro-Hungarian Empire in 1918---fell to zero after their defeats. This wasn’t 
voluntary de-mobilization. 
37 Hayes 2002. 
38 Roman gladiator fights, often deadly but tightly controlled by their sponsors, are evidence that third party 
regulation can help manage even lethal contests (Futrell 1997, p. 49; Wiedemann 1992, p. 8-11, 117-120; 
Junkelmann 2000, p. 67). 
39 Though see Whitman (2012) for a discussion of a long historical period in which there was an equilibrium of self-
policing: the consequences of losing wars were bounded by mutual consent. 
40 Though not restricted to humans: chimpanzee bands have been observed practicing it (Mitani 2010). 
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The contrast to the rule-governed collapse of a firm is instructive. Central is bankruptcy law 
which precludes strategic degradation by victors. Of course, there are winners and losers in 
economic competition. Over the last two centuries much of this has been driven by 
technological innovation. So there is something to Schumpeter’s famous idea that “creative 
destruction” underlies economic growth in capitalist economies. But his phrase exaggerates the 
suffering when compared to war’s destructiveness. Today, losers of market competition are not 
thrown into debtors’ prisons.41 Or shot. And losing firms’ productive assets are not destroyed 
to prevent their re-emergence; they are sold and thereby re-allocated to other uses. 

All this is facilitated by institutions that manage economic competition. In particular, 
bankruptcy law, a rather recent innovation, is designed to promote the peaceful and not-too-
inefficient reallocation of economically useful resources: “the central role of bankruptcy in 
modern capitalist economies is to encourage reorganization.”42 
 
Furthermore, a Great Power has thousands of firms but only one state, with only one military.  
Hence whereas Schumpeter’s creative destruction is often contained --- one firm losing an 
economic competition need not perturb a country’s overall growth --- random shocks that impact 
a military can quickly affect a state’s overall fortunes.  
 
The next sections therefore consider three kinds of uncertainty that drive such shocks and 
therefore the volatility in military power: operational, strategic, and innovation-related. 
Operational uncertainty refers to contingency’s effects in tactical engagements. Strategic 
uncertainty refers to chance’s impact on entire campaigns. Innovation-related uncertainty, which 
we call ‘innovation turbulence’, refers to the sudden reversals that can occur when one side or 
the other makes the right technological bet or innovates just a bit better or faster than its 
opponents. We illustrate these different kinds of uncertainty with case studies from politico-
military history. This kind of historical research is a vital complement to stochastic theories of 
state evolution, just as natural history complements evolutionary theory in biology. 

 
3. Operational Shocks  
Two examples neatly highlight how chance operational events can have major macro-level 
impacts in war and thus on state power. 
 
Lee’s Lost Orders 
In September 1862 General Lee took the Army of Northern Virginia across the Potomac 
River into Maryland, a bold move that stretched his supply lines, but the timing seemed 
propitious.43 The string of Southern victories up to that point had international repercussions: 
British leaders started to wonder whether it was time to recognize the Confederacy.  If Lee 

                                                             
41 Debtors’ prisons slow the reallocation of economic resources and hence are inefficient institutions.  (Their 
advocates argued that they deter misconduct in business transactions, but it is hard to find evidence that they did 
so efficiently.)   Efforts to end the practice began in Britain in the 1830s.  Most imprisonment for debt was ended 
by the Debtors’ Act of 1869.  Interestingly, exceptions were made if the person could pay the debt but refused to 
do so. 
42 Stiglitz 2001, p.2 
43 For a good summary of the campaign see Hartwig (2012), “The Maryland Campaign of 1862.” For longer 
treatments see Harsh (1999) and Sears (1983). 

 



10 
 

10 

took the offensive and smashed McClellan in a battle of maneuver in Maryland, perhaps 
London would take that decisive step. This would have had major consequences: recognition 
would have strengthened the argument of Northern Democrats that the war was hopeless, 
thereby influencing the November elections and the entire project of restoring the Union. And 
recognition could have drawn the Union into a conflict with Great Britain.44   
 
And so the Army of Northern Virginia–threadbare in supplies but sky-high in morale– entered 
Maryland. 
 
The Union Army was hunkered down near Washington. Morale was better than Lee 
estimated, but the army knew little of Lee’s plans. Some reports indicated that his forces had 
crossed the Potomac, but their destination was uncertain. Would they swing east, toward 
Baltimore, filled with secessionists awaiting the arrival of a Southern army? Move north and 
attack Pennsylvania? Or, as Halleck, the top Union general, feared, was this a feint designed 
to strip Washington of its protection of the main Northern army, to be followed by a 
devastating attack on the capital?  Nobody knew. 
 
Facing this uncertainty, the ever-cautious McClellan slowly moved his men in the general 
direction of Lee’s – exactly what Lee wanted him to do. If the Army of the Potomac stumbled 
around in the open field, Lee believed that he could out-maneuver McClellan, pick a place 
suited to his forces, and win a big victory. Given the armies’ track records this was a realistic 
plan.   
 
Lee enacted an audacious plan. He sent several divisions to capture the garrison at Harper’s 
Ferry, several others north to secure the town of Hagerstown against Union forces, and 
retained his main force under his direct command, effectively dividing the small Army of 
Northern Virginia in the face of a larger foe. (This violated a standard military heuristic but 
Lee knew that McClellan moved slowly.) Splitting up a command requires clear orders, and 
Lee had his adjutant, Robert Chilton, transcribe and distribute a precise set of orders for his 
senior subordinates.   
 
Then a copy of those orders got lost. Historians aren’t sure how, but a complete packet of the 
orders, wrapped around three cigars, found its way into a field. By a bizarre stroke of luck two 
non-commissioned officers of the 27th Indiana moving in a skirmish line stumbled upon the 
orders. The soldiers sent them up the chain of command where the commander of the XII 
Corps acting adjutant general, Samuel Pittman, was able to authenticate the orders by 
identifying Chilton's signature.45 In another remarkable coincidence, Pittman had been a teller 
at Michigan State Bank when Chilton was paymaster for the army and was thus familiar with 

                                                             
44 Various Union officials had already made clear that Britain’s granting diplomatic recognition to the 
Confederacy would be considered a hostile act, if not an act of war (Tucker 2013,  528-533; Paterson and Merrill 
2010, 277-281; Carroll 2012). 
45 This version of the story draws on the National Park Service’s history, 
<http://www.nps.gov/mono/learn/historyculture/an-invitation-to-battle.htm>. A different version of the story 
holds that an officer who’d served with Lee in Mexico and who knew his handwriting happened to be present 
and confirmed that the orders were genuine. That version has a crucial flaw: Lee would not have written up his 
orders himself.    



11 
 

11 

his signature from accounts kept by Chilton at the bank. The authenticated orders were passed 
to McClellan.   
 
This was a colossal random shock. An eminent Civil War historian, McPherson (1988), 
described it as “fantastic luck… [McClellan had] hit the all-time military jackpot.”(p.537) 
 
McClellan failed to fully seize the opportunity. Governed by his habitual caution, the Army of 
the Potomac moved slowly: four days elapsed before it was in position to fight the 
Confederates at Antietam. While McClellan lost a golden opportunity to crush the Army of 
Northern Virginia piece by piece, this improbable string of events ruined the Confederate 
plan. In the bloodiest day of a bloody war, the Battle of Antietam was fought to a tactical 
draw – a strategic defeat for the South. Exhausted and more than decimated, with staggering 
losses of officers, the Army of Northern Virginia retreated. Lee’s Maryland campaign was 
over.46 Lincoln seized the then-unusual moment of a Confederate retreat to announce the 
Emancipation Proclamation, thus changing the war’s meaning and, given the prevalence of 
anti-slavery opinion in Britain, ensured the UK government would remain neutral.47  
 
 
A Close Call in the Cuban Missile Crisis 
 
Perhaps the best example of the contingency of military outcomes starts with a tense incident 
during the Cuban Missile Crisis. On October 1, 1962, the B-59, a Soviet Foxtrot-class diesel-
electric attack submarine, and three other submarines were ordered to sail for Cuba from their 
homeport in Murmansk. About three weeks later, on October 24, the US imposed a naval 
blockade around Cuba after confirming the presence of short-range nuclear-armed missiles on 
the island.48 That day the Pentagon sent a message to the Soviet government explaining a new 
signal: dropping practice depth charges meant that submerged submarines should surface and 
identify themselves. But, “the Soviet government never acknowledged receipt of the message 
about the underwater signals, and never relayed the contents to the commanders of the four 
Foxtrots [including B- 59]”.49 On October 27, the aircraft carrier USS Randolph and its 
escorts, enforcing the blockade cornered the B-59 and started dropping practice depth 
charges.50 
 
The potential for a mistake was obvious. By the 27th the submarine had been trying to evade 
American warships for several days. Its crew was hot and exhausted, CO2 levels had 

                                                             
46 Aggressive as usual, Lee considered continuing the campaign and would have do so “did the army exhibit its 
former temper and condition”, but he reluctantly concluded that “the condition of the army prevented [the 
attempt]…the hazard would be great” (letter to Jefferson Davis, September 25, 1862; quoted in Harsh [1999, 
471]). 
47 Some historians disagree about causation. In particular, Jones (1992) argues that Antietam did not stay 
Britain’s hand. A reviewer, however, said that “Unfortunately, he does not provide enough evidence to turn the 
tide of existing scholarship” (Frawley, n.d.)  
48 Roberts 2012, 2013 
49 Dobbs 2008, 299-300 
50 Roberts 2012, 2013 
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become critical, and the ship’s batteries were dangerously low.51 Further, it was difficult to 
discern the difference between practice charges and the real thing. Were it not for one 
particular staffing decision, the B-59 might well have launched an attack. Had they done so, 
matters might have escalated rapidly. At the time, the United States had no plans for a 
graduated response to Soviet tactical nuclear weapons; the only war plan involved a full-
scale strike.52 
 
Fortunately for future generations, the B-59’s executive officer, Commander Vasily Arkhipov, 
had an unusual history. Although only second-in-command on his boat, Arkhipov had given 
command of the four-submarine flotilla due to his heroism in an accident aboard the K-19 
ballistic missile submarine the year before.53  
 
As the practice depth charges began falling the B-59’s captain, Valentin Grigorievich Savitsky, 
inferred that war had begun and advocated forcefully for launching his boat’s nuclear torpedo 
at the USS Randolph.54 Under established procedures, he could not fire the weapon unless the 
flotilla commander (who happened to be Arkhipov) and his boat’s political officer 
(Maslennikov) agreed. Arkhipov refused. He persuaded the B-59’s captain to surface and 
request further orders from Moscow.55 On any other boat in the flotilla, the captain and 
political officer’s concurrence would have been sufficient. 
 
The B-59 surfaced, realized war had not started, and continued on its way.56 Had any other 
officer been in Arkhipov’s shoes, perhaps one without his stature and rank, or had the flotilla 
commander been on another vessel, our world might be a very different place.57   

                                                             
51 Scott 2007, 105. 
52 The SIOP guiding the use of nuclear weapons had only one option in 1962, a devastating full strike 
against targets across the USSR and Warsaw Pact. It was revised after Kennedy and a few civilian advisors 
learned of this fact during the Cuban Missile Crisis. In the counterfactual scenario in which Arkipov was not 
on the B-59 we believe the captain would have fired his nuclear torpedo, the USS Ranger and several of its 
escorts would have been destroyed, and Kennedy would have ordered some response. If that led to the 
SIOP being activated we would still be in the middle of a nuclear winter. If it led to a response against 
Cuba, then the local Soviet commanders there almost sure had the ability to launch their weapons and so 
there could well have been a limited nuclear exchange. That would have sent the world on a very different 
path than the easing of tensions which actually followed the crisis. For a very brief summary of the 
weapons available to both sides during the crisis see Norris and Kristensen 2012. 
53 Dobbs 2008, p. 302. 
54 According to Orlov’s account, “[Grigorievich] summoned the officer who was in charge of the nuclear 
torpedo, and ordered him to make it combat ready. ‘Maybe the war has already started up there while we are 
doing somersaults down here,’ shouted Valentin Grigorievich emotionally, justifying his order. ‘We’re 
going to blast them now! We will perish ourselves, but we will sink them all! We will not disgrace our 
navy!’” (Dobbs, 303; Scott, 105) Not surprisingly, there is some disagreement about exactly how pro-
launch the Soviet captain was. See Savranskaya (2005) for a detailed and balanced account based on both 
Russian and American sources.  
55 Roberts 2012, p. 14. 
56 Dobbs 2008, p. 328. 
57 This example shows that increasing returns, a mechanism emphasized by historical institutionalists in 
which each additional unit of investment in something yields a greater return than the previous unit (the 
opposite of how typical production functions work in economics), are not necessarily involved.  A 
thermonuclear exchange would have produced no clear winner; the military power of both sides would 
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As Richardson points out, the distribution of deaths from war is highly skewed: the two 
World Wars together account for “about 60 percent of all the quarrel deaths in the 130-year 
period”58 he studied. A nuclear war between the USSR and the United States would have 
increased that skew markedly. 
 
4.  Strategic Uncertainty  
 
There are two important sources of strategic uncertainty. First, as noted earlier, wars are often 
endogenously uncertain: those which would end in predictable ways are more easily avoided 
than those which are uncertain, and given the conflicting interests of governments it is hard to 
reduce uncertainty (e.g., bluffing can be useful).59 Hence war-time military strategies are 
likewise causally uncertain. Such strategies are means to a hoped-for end (victory or avoiding 
defeat), so if outcomes are uncertain then that means-end relation must also be. Indeed, a 
central question for government’s military planners is how likely is their strategy to produce 
the desired end? Thus strategic uncertainty in war is fundamental. It does not require cognitive 
biases; it would exist even if decision makers were fully rational. 
         
Second, given the enormous scale and complexity of contemporary militaries, drawing up 
strategic plans is a difficult endeavor. It is well-known, for example, that figuring out the 
mobilization schedules (including trains’ timetables) for German armies in 1914 taxed the 
abilities of the German General Staff. Despite its importance, logistical planning was given 
less attention.60 That vital issues may be given short shrift makes it difficult to predict the 
effectiveness of one’s strategy even if one knew what one’s opponent was going to do --- 
which, per (1), one often doesn’t --- and therefore challenging to make long-run plans. Thus, 
bounded rationality can exacerbate the endogenous uncertainty that even fully rational military 
planners would face.61 And given the ways that tight integration gives chance events an 
outsized role in this domain---as discussed in the introduction---strategic uncertainty leads to 
tremendous volatility in the evolution of state power.  
 
Not surprisingly, important examples of strategic uncertainty that could have led to such 
swings bookended World War I. 

 
The Schlieffen-Moltke Plan, the First Battle of the Marne, and the Spring Offensive of 1918 
 
Twentieth century Europe was reshaped by World War I. Empires collapsed and nations 
emerged, the stage was set for WWII and the subsequent Cold War.62 But the war’s outcome 

                                                             
have been severely degraded.  Increasing returns are more likely to occur in wars that end in clear victories 
and the winner amplifies power-volatility by degrading the loser’s military. 
58 Hayes 2002, p. 12. 
59 Endogenous uncertainty is pervasive in war: surprise is valuable in many tactical situations. This can imply 
that the only Nash equilibria in such situations involve mixed (randomized) strategies --- the paradigmatic case 
of endogenous uncertainty.  
60 Van Creveld 1977. 
61 Bendor and Shapiro 2016. 
62 Kershaw 2015 
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was far from a foregone conclusion. Indeed, when it started no one knew what would 
happen.63 Decision makers had beliefs, of course, but not real knowledge.   
 
This became clear in early September 1914. Initially the German invasion followed the 
Schlieffen-Moltke plan quite closely. True, by the fifth week vital supply lines were 
“stretched to the breaking point”:64 Schlieffen had been famously casual about the 
campaign’s logistics and though Moltke tried to address the problem he faced difficult 
constraints. Further, German troops were exhausted by trying to keep to the plan’s tight 
schedule. Nevertheless, the French and British armies were being thrown back in battle after 
battle. Moltke began to believe that Schlieffen’s core idea --- a short-war strategy focused on 
the envelopment and destruction of the French army --- might work; he even started shifting 
troops to the Eastern Front.65 
 
This all went to hell, almost literally, at the First Battle of the Marne (September 5-12). 
Though the outcome was touch-and-go --- “choice, chance, and contingency lurked at every 
corner”66 --- historians agree that it ended in a tactical draw and a major strategic set-back for 
the Germans. We now know that the First Battle of the Marne destroyed the Schlieffen-
Moltke plan.  The stress was too much for Moltke: he experienced a breakdown, “both mental 
and physical”,67 and had to be replaced.  
 
The Schlieffen-Moltke plan was stymied: it said nothing about contingencies such as a defeat 
in a major battle and there was no backup plan.68  But the Germans didn’t give up; they 
improvised.  Organization theorists have argued that decision making can be done by 
planning or by feedback;69 some generals (e.g., the elder Moltke) had made this point much 
earlier.  Hence after the Marne both sides tried a well-known heuristic: if you can’t go 
through an enemy, try to go around him.  Thus the German and Allied armies tried to 
outflank each other, necessarily moving north in the so-called “Race to the Sea”. Move met 
counter-move, so the `race’ (a by-product of the flanking efforts) ended in a draw in mid-late 
October. 
 
At this point even improvised options dwindled. About three million heavily armed men, 
backed by extraordinarily lethal artillery (the Western Front’s main killer), faced each other 
along a line that stretched from the North Sea to Switzerland. The gap between plans and 
actual outcomes --- a good measure of ex ante uncertainty --- started to sink in at every level.  
The German High Command realized that the Schlieffen-Moltke plan was truly dead (as were 
scores of thousands of soldiers). Troops on both sides, still being punished by enemy artillery, 

                                                             
63  Not all had the simple optimistic (short war) beliefs attributed to them by disillusioned post-war writers. For 
example, the head of the German General Staff, the younger Moltke, evidently hoped for a short war but feared 
a long one (Mombauer 2001, p.211, 285). We are not taking a position on the much-debated topic of whether 
decision makers’ beliefs were systematically biased. Our point is an uncontroversial one: there was great 
uncertainty about how well key strategies such as the Schlieffen-Moltke plan would work.  
64 Senior 2014, p. 357. 
65 Ibid., p. 126. 
66 Herwig 2009, p. 307. 
67 Mombauer 2001, p. 269. 
68 Ibid., p. 251; Herwig, p. xiii. 
69 Thompson 1967 
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realized it was time to take out their shovels and start digging. Thus trench warfare began late 
in 1914. 
 
The challenge facing the opposed armies was how to cross the area between the trench lines, 
known ominously as ‘No Man’s Land’, and then sustain the advance into the enemy’s rear 
area. To do so required moving soldiers across a rugged, broken landscape under fire from 
massed machine guns. Once across, the attackers had to resist counter-attack by the well-
rested reserves of the other side long enough for follow-on forces to be brought forward across 
the same broken landscape. They then needed to advance quickly enough to prevent the 
enemy from establishing additional trench lines. Throughout this process the attackers’ 
original lines, through which the follow-on forces had to pass, remained within the defender’s 
artillery range. 
 
This tactical problem was not completely new: it had been observed during the American Civil 
War. But the powerful artillery, repeating rifles, and machine guns wielded by armies in 1914 
made the problem even worse. While some military planners realized that trenches might be 
needed from time to time in a campaign and some governments prepared manuals for this 
eventuality,70 these were tactical preparations. There is broad consensus that high commands in 
the Great Powers did not expect that trench warfare would become a strategically crucial 
property of the coming war.71 So no one had figured out a way around the massive trench 
systems that developed after the Race to the Sea.72 Lacking plans, trial-and-error learning 
became the order of the day. 
 
Contrary to the once-common belief that generals on the Western Front mechanically repeated 
the same tactics, there was extensive trial-and-error learning by both sides from spring 1915 to 
spring 1918.73 The British emphasized developing a new weapon, the tank, which would not be 
vulnerable to machine guns or squad level weapons. They believed that if the attackers could 
reach enemy trenches quickly then defensive artillery would be ineffective and the tank’s 
heavier weaponry would enable attackers to overcome the defenders’ relatively light infantry 
weapons.  
 
Meanwhile, the Germans focused on new tactics: infiltration. Small dispersed infantry units 
were to penetrate weak points in enemy defenses after a short artillery barrage. This was the 
opposite of the standard tactic: a long preparatory artillery fire to degrade enemy defenses 
followed by a massed infantry attack. The logic behind infiltration tactics was twofold. First, 

                                                             
70 Bull 2010, p. 38 
71 See e.g. Black 2007, p. 73. Even after the war British, French, and German forces struggled with the question 
of how relevant the experience of trench warfare would be for the next war (Murray 2013, 7-8). 
72 See Lieber 2007 for a summary. As early as 1874, German Field Marshal von Moltke argued that 
“improvements in firearms have given the tactical defense a great advantage over the tactical offense” 
(Lieber, 180). 
73 Griffith 1996; Lupfer 1981. Furthermore, non-specialists tend to ignore the fact that trench warfare in WWI 
was itself an adaptation – a response to the terrible losses produced by the maneuver warfare of 1914. The 
speed of this learning was sometimes impressive: “It is remarkable how quickly French fighting methods 
improved… the French infantry [near the Ardennes] was already using trenches on 26 August, spurning an 
open fight in favor of the protection of buildings and folds in the ground” (Strachan 2001, 230).  Note: the 
author was referring to August 1914. 
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long preparatory barrages warned the enemy where you would attack, enabling them to place 
reserves. Hence even if the offense managed to take the first line of trenches, the inevitable 
counterattack would be devastating. Second, dispersion allowed the Germans to take advantage 
of natural opportunities for cover and concealment offered by the terrain of no-man’s land.74  
Using this approach the attacker would bypass strong points and get rapidly into enemy’s rear 
areas where they could move more effectively and disrupt advancing reserves. Follow-on units 
could then move en masse through gaps created in defenses. This method required better 
trained troops and innovations in command and control to coordinate dispersed units. 
 
Although both British and German solutions matured eventually, the latter worked first. Tanks 
were too slow and unreliable in the spring of 1918 to travel far beyond the first line of 
defenses and they remained vulnerable to infantry anti-tank weapons. Infiltration tactics 
worked: in the Spring Offensive of 1918 the Germans broke through Allied lines across much 
of Northern France. The Allies recovered, partly because the Germans lacked the ability to 
move enough men and material through the lines to keep attacks moving before the Allies dug 
new trench lines that contained breakthroughs.  
 
What would have happened had the German Army solved the tactical problem somewhat 
faster, by late 1917 instead of early 1918? What if all German forces in the East had, after the 
collapse of the Russian armies, been reassigned to the Western Front, to exploit 
breakthroughs? What if all that happened before the substantial new American forces were in 
theater?75  The rest of the 20th century might then have been very different.76 In contrast, it is 
hard to think of a situation in economic competition where a six-month difference in learning 
and technology development would have world-shaking consequences. 
 
We have thus come full circle regarding the Western Front. The difficult uncertain efforts by 
the Germans and the Allies in 1918 to solve the tactical problem of crossing no man’s land 
arose because the Schlieffen–Moltke Plan (whose efficacy was itself uncertain before the 
shooting started) was shattered by the First Battle of the Marne in September 1914. That 
produced tactical improvisation and the unexpected Race to the Sea, which in turn led to 
trench warfare. Four years of terrible stalemate were thus wrapped in excruciating strategic 
and tactical uncertainties at both the beginning and the end of World War I.   
 
5. Innovation turbulence 
 

                                                             
74 For a good summary of the value of cover and concealment and the evolution of the “Modern System” of 
ground combat in the twentieth century see Biddle (2006). 
75 Stone (2015) argues that the Russian Revolutions could have occurred earlier, with similar effects. Thus this 
history was doubly contingent: World War I could have ended differently either had the Germans solved their 
tactical problem somewhat faster or the Tsarist regime had collapsed earlier. 
76 An objection to this line of reasoning is that logistical problems would have nullified an earlier German 
adoption of infiltration tactics. In March 1918 the state of the art in logistics was poor, especially in the 
German Army which still relied on horses for much of their towing power; hence the Allies could have 
quickly re-established their defensive lines. But Germany had considerable experience with mobile warfare 
on the Eastern Front, via a combination of mechanized vehicles and horses. The failure to exploit the 1918 
breakthroughs more likely resulted from a resource constraint: too few trucks that could swiftly move the 
required quantities over available roads. That constraint would have been looser the year before. 
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Innovation and uncertainty are intertwined. Popper argued that the growth of knowledge is 
intrinsically unpredictable: if it could be foreseen then we would know today what 
tomorrow’s advances will be, whence we would have them today – a self-denying prophecy.  
More concretely, innovation requires solving hard problems and if we could predict which 
design-paths will work then success would be swift; the problems wouldn’t have been 
difficult after all. It took nearly two years for the French and British to figure out how to 
design, manufacture, and use an armored vehicle that could reliably cross No Man’s Land and 
then engage in effective combat on the other side.77 Had the designs that solved the sub-
problems of defense, locomotion in rough terrain, offensive power and defensive security 
been obvious then the Allies would have put tanks in the field well before the Battle of the 
Somme in September 1916.78 Uncertainty is built into the process of innovation. 
 
The resolution of uncertainty is slower in military innovations than elsewhere because 
militaries are not continuous operation organizations, as are, e.g., hospitals. In the latter, the 
impact of a process innovation such as washing hands can often be assessed soon after its 
introduction.79 Hospitals function `round the clock', so relevant data accumulates swiftly. In 
contrast, most of the European Great Powers experienced no major wars for 40 years prior to 
World War I; it took a long time to resolve the uncertainty about the tactical implications of 
rifled artillery and small arms.   
 
A paradigmatic example of ex ante technical and strategic uncertainty, as well as sudden 
causal impact, was the development of the atomic bomb. 

 
Uncertainty about the Bomb’s Physics 
 
Physicists began to think seriously about military applications of atomic theory in the 1930s.  
Before then only science fiction writers–prominently, H.G. Wells, in The World Set Free 
(1914)–speculated about it. Physicists working on the relevant basic science –atomic theory– 
focused on foundational issues regarding the atom’s key elements and its structure.80 Both of the 
leading figures in this line of work, Ernest Rutherford and Niels Bohr, were skeptical that this 
basic science would have any practical implications for exploiting the energy latent in atoms.81  
In 1933 Rutherford declared that “We might in these processes obtain very much more energy 
than the proton supplied, but on average we could not expect to obtain energy in this way. It was 
a very poor and inefficient way of producing energy, and anyone who looked for a source of 
power in the transformation of atoms was talking moonshine”.82 Bohr’s skepticism endured well 

                                                             
77 Rosen 1994, p. 127-128. 
78 Pidgeon 1999. The first successful use of tanks was later, in the Battle of Cambrai in November and December 
1917 (Murray 1996, 6). 
79 Gawande 2007. 
80 Rhodes 1986, ch. 8 
81 Apparently, Einstein was also skeptical (Rhodes, 228).  However, although his stature among physicists was 
enormous, Einstein didn’t work on models of atomic structure so it is unclear how much impact he had in this 
domain. 
82 Ibid., p. 27. Rutherford’s prediction might have been based on a personal desire to avoid mixing his beloved 
pure physics with the messy practical world, but Rutherford was no pacifist (in World War I he worked hard on 
anti-submarine research for the Royal Navy) and may have simply believed that the atom’s energy could not be 
unlocked.   
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into the thirties. In January 1936, after putting forward an important atomic model, depicting 
separate protons and neutrons, he cast doubt on the practical utility of experimental explorations 
of his model: the energies required by such efforts would be “at present far beyond the reach of 
experiments … [and] such effects would scarcely bring us any nearer to the solution of the 
much-discussed problem of releasing the nuclear energy for practical purposes. Indeed, the more 
our knowledge of nuclear reactions advances the remoter this goal seems to become”.83  
 
A few physicists were more optimistic. In 1933 Leo Szilard sketched a model of a nuclear chain 
reaction that could release huge amounts of energy, as had a Japanese physicist a few years 
earlier. In late 1938 Otto Hahn, a top German chemist, and his assistant, Fritz Strassmann, ran an 
experiment whose initially puzzling results theorists Meitner and Frisch convincingly explained 
as reflecting nuclear fission. Their paper, combined with the careful experimental work of Hahn 
and Strassman, persuaded atomic physicists that a nuclear chain reaction which could release a 
tremendous amount of energy was feasible. The possible military implications were clear. 
 
However, “feasible” here means only that the project’s goal of tapping the atom’s energy is 
consistent with what is known in the fundamental science. Major uncertainties still had to be 
resolved.84 One concerned achieving a sustained nuclear reaction, which physicists agreed was a 
necessary step for building a bomb. How to do so was by no means obvious in 1940-41, even for 
the best specialists. The process is delicate: if the key subatomic particle, neutrons, move too 
slowly the reaction will fizzle out; if they move too fast the process will spiral out of control 
before it reaches a critical mass. Experimentalists needed something to moderate the neutrons’ 
speed; they disagreed whether heavy water or graphite was preferable.85 The choice wasn’t 
obvious.  There were trade-offs: while graphite was better at moderating neutrons it also built up 
substantial heat and was susceptible to runaway chain reactions (see Chernobyl).  
 
Figuring out how to design the graphite moderator was a difficult problem in its own right. The 
leader of the German team, Heisenberg, insisted on using his own design of a graphite 
moderator, and it turned out that his version was singularly ineffective.  Had this design-failure 
been predictable enough so that even the design’s creator would have swiftly realized it, the 
German team would not such a long time wandering down this blind alley.86 Needless to say, 
speed is vital in a wartime R&D race.87 On the US side Szilard was significantly more optimistic 
than Fermi about getting the neutrons to behave as desired, but even Fermi’s team did not 
succeed until December 1942.88 
 
Uncertainty about The Bomb’s Impact     

                                                             
83 Ibid., p. 227; emphasis added. 
84 Most of this section draws on the history in Rhodes (1986), widely regarded as the definitive account of the 
Manhattan Project. 
85 Most modern reactors use a combination of graphite and light water. 
86 Cassidy 2001, xxiv-xxv. 
87 The German scientists had so much trouble trying to solve the chain reaction problem that they were 
astonished to hear about the success of the American effort (Bernstein and Cassidy 2001, 139).  Indeed, they 
thought that they’d been detained in order to help the Americans solve this sub-problem! It is hard to find better 
evidence of ex ante unpredictability than this rare candid display of ex post surprise by a rival team.   
88 Rhodes 1986, p. 280-281. 
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Today almost all historians agree that the dropping of atomic bombs on Hiroshima and Nagasaki 
had a significant impact on the Japanese government’s willingness to surrender.89 Before 
Hiroshima the cabinet was split; most importantly, the inner cabinet, the Supreme War Council, 
was dominated by hardliners who wanted to continue the war.  (The hardliners were hard at work 
preparing a large force in southern Japan to fight the anticipated invasion. The goal: inflict such 
high losses on U.S. forces as to induce a negotiated peace and no occupation.90) The pragmatic 
faction believed the war was lost and opposed the massive bloodletting produced by resisting an 
invasion91, but pre-Hiroshima there was no list of peace terms that was acceptable both to a 
decisive coalition in Japan and to the United States government.  
 
After the triple shocks of Hiroshima (August 6th), the Soviet entry into the war (August 9th), and 
Nagasaki (August 9th), the Emperor moved overtly into the pro-peace camp by accepting what 
was believed to be the crucial American demands.92  His action, which involved an unusual 
degree of explicit position-taking by a Japanese emperor, proved decisive: it was supported by 
most of the military high command and, after considerable effort by the central government, was 
also followed by the still-large Japanese field armies in East and Southeast Asia.93   The Japanese 
surrender wasn’t completely unconditional: it included an understanding that the Emperor would 
not be deposed (Department of State Bulletin, vol. XII ).    
 
To summarize: looking at both the ex ante uncertainty and the ex post consequences, we see 
that the innovation of atomic weapons is a clear example of an important historical 
contingency.  Needless to say, the failure of the German project was also causally 
significant. This micro-event –the failure of Heisenberg’s team– reverberated all the way up 
to the inter-state system.94 
 
So this was really a pair of significant historical contingencies: an innovation-failure on one side 
and an innovation-success on the other. One Great Power creating an incredibly powerful new 
weapon in just a few years substantially changed the balance of military power in World War 
II.95 This is the very essence of volatility in military power dynamics: contingency on steroids. 

                                                             
89 This terse conclusion summarizes several decades of controversy between advocates of the so-called orthodox 
view (Truman dropped the bombs to induce Japan’s surrender and those actions produced the intended effect) 
and revisionists (both claims are wrong: Truman dropped the bomb to impress and overawe Stalin; the Japanese 
would’ve surrendered in August or shortly thereafter without the use of the Bomb.  See Kort (2007) and Gordin 
(2012) for assessments of the controversy.) 
90 “…Imperial Leaders … were contemplating the ‘sacrifice’ of 20 million Japanese in the Home Islands to 
achieve some chimerical ‘victory’ over the Americans” (Giangreco 2009, 203-204). 
91 Manning 1986, p. 156. 
92 This list included occupation, which almost all hardliners opposed, but importantly it excluded deposing the 
Emperor. 
93 Some junior officers attempted a coup but the high command did not support their efforts and the coup was 
suppressed. 
94 Although the German effort was divided into a number of teams by 1943, Heisenberg’s was the only one 
working on the crucial problem of fission (Cassidy, xxv & 58). Due to this lack of redundancy, failure at the 
team level implied failure at the organizational (the German military) and the meta-organizational (the German 
state) levels. 
95 There were longer-run effects as well. Three stand out: (1) the follow-on innovation of thermonuclear 
weapons; (2) the development of nuclear strategy (Freedman 2003), especially ideas of nuclear deterrence such 
as MAD; (3) most importantly, the “Long Peace” (Gadsen 1987) between the two superpowers.  Although 
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The Other Extreme: K-12 Education 
 
We have argued that (1) historical contingencies are important in policy areas dominated by a 
few highly integrated organizations competing in anarchic environments and (2) modern 
militaries have these institutional properties and domain characteristics. We now augment (1) 
by varying (2), i.e., by examining a policy domain with different parametric values.   
 
K-12 public education in the United States differs sharply from militaries on all of the 
dimensions we have emphasized: the country has thousands of school districts, they operate 
largely independently, and their environment is far from anarchic.96   
 
These institutional properties imply that a law of large numbers should (nearly) hold in this 
domain. Hence, although there are random shocks, especially operational ones, in K-12 public 
education, as there are in all policy domains, they tend to be dampened. Micro-shocks rarely 
ramify through the system. Hence it is not surprising that the system’s performance, as 
measured by graduation rates, test scores, and the like rarely changes dramatically.97                 
 
Table 1 summarizes why the three types of uncertainties examined earlier—operational, 
strategic, and innovation-induced—affect the K-12 educational system in the U.S. much less 
than they impact modern militaries.   

             

  

                                                             
causal attribution is not easy, it seems that most specialists agree that, as two prominent critics of deterrence 
theory put it, “Fear of the consequences of nuclear war not only made it exceedingly improbable that either 
superpower would deliberately seek a military confrontation with the other; it made their leaders extremely 
reluctant to take any action that they considered would seriously raise the risk of war” (Lebow and Stein 1995).      
96 A methodological mea culpa: we knew the value of the dependent variable (low volatility in behavior and 
performance) before we selected this domain as a contrasting case. Thus we are guilty of some cherry-picking.  
But even here there are systemic shocks—educational fads come and go (Birnbaum 2000; Maddux and 
Cummings 2004)—so our sin is not a mortal one.                           
97 National Center for Education Statistics 2013, p. 1. As noted, we are guilty of selecting on the dependent 
variable: we knew this fact about the performance-stability of K-12 public education in the U.S. before we 
decided to compare it to the military. We are not claiming that there is any surprise here. Nevertheless, we think 
the comparison is useful: it is easy to trace out, given the huge n and the weak integration of the system, how 
random shocks are dampened in this domain.   
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Table 1 Uncertainty and Institutional Characteristics among Policy Domains 

 
 

Types of Uncertainty 
Operational Shocks Strategic Uncertainty Innovative Turbulence 

In
st

itu
tio

na
l C

ha
ra

ct
er

ist
ic

s  

US K-12 
Education 

• Nearly decomposable 
system of many units 

• Localized operations 
 

• Environment is largely 
known  

• Little direct competition 
at the macro level 

 

• Technology of education 
has remained fairly 
consistent to date 

• Relatively clear standards 
and expectations 

Military 
Affairs 

• Large degree of 
integration within fewer 
organizations 

• Local operational 
environments tightly 
coupled so that shocks in 
place A can reverberate 
in place B 

• Complex and uncertain 
environments 

• Strong selection 
pressures 

• Strong incentives for 
innovation, but high costs 
and difficult to evaluate 
impact ex ante 

• Non-continuous 
operations (limited 
opportunities for testing in 
realistic environments) 

 

Operational shocks                         
Operational shocks can and do hit American schools, but they usually remain localized.  The 
core of teaching and learning has been the classroom, embedded in geographically defined and 
loosely coupled organizations. The system is nearly decomposable. 
 
Strategic uncertainty                               
For most of U.S. history there hasn’t been a national strategy regarding K-12 education. The 
system has functioned without one. For most of this history the selection pressures from the 
international environment were modest, mostly pertaining to literacy and basic numeracy, 
standards that a decentralized system could and did satisfy for white males who would enter the 
labor force or serve in the military. Further, and obviously, because there is no direct competition 
between the educational systems of different countries, there is nothing really analogous to, e.g., 
the Germans solving or not solving the problem of trench warfare in 1918.   
  
Of course there is strategic uncertainty at the micro-level, e.g., facing the founders of a new 
charter school, but because the system is nearly decomposable these micro-uncertainties rarely 
have macro-consequences.   
 
Military analysts since Clausewitz have argued that uncertainty is endemic in war, from the 
highest strategic level (the selection-bias effect analyzed by Powell [1988] et. Al.) all the way 
down to micro-tactics (the advantage of surprise attacks). In contrast, at the heart of K-12 
education is a set of coordination problems: getting adults and children together, at the same 
time, in the same place. Schools, classrooms, schedules: all of these are solutions to 
fundamental coordination problems. Solving coordination problems requires that people 
behave predictably. Hence an essential part of K-12 education is certainty – the lack of 
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contingency. In this important sense education is the opposite of war.98  
 
Because K-12 education in the United States differs from modern militaries on all the key 
dimensions we have analyzed, we suspect that it is unusually stable, even for an educational 
system. A more centralized system, such as France’s, is in certain organizational respects less 
decomposable. Curriculum, for example, is mostly decided in Paris.99 Hence it is probably 
possible to change the curriculum more rapidly there.100 Nevertheless, in both countries 
classrooms are the basic educational unit, and even in France teachers have considerable 
discretion about pedagogical methods.101 (Interestingly, despite its authoritarian aspirations 
the Vichy government found it difficult to change what happened in classrooms.102) Further, it 
is not at all clear that center-driven changes have had much impact on the system’s 
functioning.103 As in the U.S., the relevant applied sciences have changed slowly: discovering 
much better ways of teaching children to read is difficult .104 Innovation-driven turbulence on 
the order of rifled artillery or jet fighters has not happened in French education either. Finally, 
centralized authority cannot change a fundamental property of educational systems: the lack 
of common fate across subunits. The shoddy performance of a school in an impoverished 
neighborhood in the suburbs of Paris does not impact that of a privileged school in a wealthy 
arrondissement in the capital’s center.105  
 
The above evidence indicates that educational systems are much less tightly integrated than 
modern militaries and that the mechanisms driving this difference exist for powerful and 
stable organizational reasons.106 Given these parametric differences, our theoretical argument 
implies that historical contingencies impact K-12 educational systems less than they do 
militaries.      
 
 
An Intermediate Domain: Public Health       
 
Public health dynamics in the United States provide an interesting intermediate domain.  For the 
most part public health dynamics, as indexed by mortality time series, are more placid than 
military power dynamics. They are, however, considerably more volatile than K-12 education. 
This is partly because public health, unlike primary education, has been significantly affected by 
scientific and technological innovations (the germ theory of disease; the carefully engineered 

                                                             
98 This is true for centralized educational systems (e.g., France) as well as decentralized ones. In either case the 
above coordination problems must be routinely solved if an acceptable percentage of the children are to be 
tolerably well educated at acceptable costs.  (Of course what counts as “acceptable” is a policy decision specific 
to a given country but this is just a parametric variation of the underlying fundamental coordination problems.)  
99 Alexander 2001, p. 52. 
100 There is some evidence for this, see Anderson-Levitt et. al. 1991, p. 84. 
101 Alexander, p.59; Anderson-Levitt et al, p. 88. 
102 Lackerstein 2012, p. 178-87. 
103 Weiler 1988. 
104 Tyatt and Cuban 1995 
105 Apparently, this performance-variation is, as in the U.S., a stable feature of the French system (Anderson-
Levitt et al, p. 91-92; Weiler, p. 265).  Inequality may be an enduring property of most K-12 systems.  Massive 
statistical stability is not necessarily a good thing; it’s just a systemic property. 
106 Wilson 1989. 
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provision of clean drinking water) for well over a hundred years. But these have not produced a 
volatile time series in mortality data: instead of the big unpredictable swings of this kind of time 
series, there is mostly gradual steady change, as displayed in figure 2 which plots annual 
mortality figures by age group (21-30 and 51-60) for France, Spain, and Sweden.107 As 
knowledge and technologies diffused throughout these countries, there is the slow and steady 
progress beloved by Whig historians. 
 
    [FIGURE 2 ABOUT HERE] 
 
There is one large exception to this pattern: the 1918 spike in mortality, caused by the Great 
Influenza, is clearly visible for all three countries. This exception provides substantive insight. 
The terrible epidemic was caused by an infectious disease (a virus), which by definition is 
communicable. This integrated what is normally a nearly decomposable system. Correlated 
shocks make  laws of large numbers irrelevant.   

  
The Great Influenza happened a century ago. Today, modern nation-states usually control 
epidemics quite well. Hence since 1918 mortality in such countries tends to spike only when 
wars occur.108 And there are clear spikes from WWI and WWII for France (one can even see the 
two stages of fighting in France during WWII in the time-series for military age males), and the 
Spanish civil war for Spain. But after those massive swings all three countries return to trend. In 
today’s first world, militarized conflict is evidently the most dangerous of the Four Horsemen, 
but at least for mortality it is a transient risk. 
 
6.  Conclusions 
 
Scholar of international relations theory have long debated the primacy of historical 
contingency versus broad covering laws in explaining events in the international system. And 
a key thesis of historical institutionalism is the importance of contingency (chance-influenced 
events) in politics.109 But surely the significance of contingent history versus enduring 
probabilistic relationships varies over time and across issues. And neither of these literatures 
have dealt in detail with the sources of large systematic differences in how much micro-
contingencies impact macro-trajectories across different policy domains. 
 
Our main contribution is to provide a specific explanation for why such contingencies are 
usually more important in military affairs than in other domains such as economic growth 
(despite business cycles), public health trajectories (despite epidemics), or education (despite 
pedagogical fads). These domains all exhibit less sensitivity to micro-events than do 

                                                             
107 For the U.S. see Lee and Carter 1992, p. 662. 
108 Deaton 2013, ch.4. Further, some historians believe that the 1918 disaster was triggered by the virus taking 
off in military bases, where it enjoyed access to dense vulnerable populations. (Probably because they lacked 
exposure to earlier influenzas, in 1918 young adults were more vulnerable than older ones.) 
109  Careful counterfactual thinking can be helpful for assessing claims about the importance of contingency in 
specific instances. In online appendix A we provide a case study, based on recent research (Kalmoe 2014), that 
illustrates how a military event, Sherman’s taking Atlanta, widely regarded as pivotal regarding Lincoln’s re-
election in 1864, was in fact neither surprising nor causally powerful re. the election. This example illustrates the 
value of laying out explicit counterfactuals. 
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militaries; indeed, American K-12 public education exhibits massive statistical smoothing at 
the systemic level. Put somewhat differently, there are stable differences between policy 
domains which determine how large the impacts of contingent events are likely to be.110       
   
From the perspective of historical institutionalism our analysis suggests specific types of 
uncertainty that undergird the occurrence of historically important chance events. In 
particular, we began by breaking down three different types of uncertainty in the military 
domain, each of which contribute to the unusually large role contingency plays in the long-
run evolution of state power. We identified different institutional characteristics that make 
policy domains more or less susceptible to those types of uncertainty, including the size of the 
constituent units, how easy it is for them to assess the impact of technological innovations, 
and how tightly coupled outcomes are across units. We also showed that specific 
combinations of uncertainty and institutions within a domain can lead to very different macro-
level phenomena, i.e. extreme volatility in state power versus stability in national-level 
education outcomes or economic growth. 
 
This is not a stark matter of politics versus economics, the comparison Pierson examines.111 
Claims such as “Politics is a far, far murkier environment…” are too sweeping.112 Volatile 
systems tend to be murkier --- less predictable --- than inertial ones, and as we have seen, 
there are inertial policy systems in politics. And there are volatile systems in economics. 
Consider, for example, the contrast between public schools and America's financial system. 
Because the thousands of school districts are embedded in a decentralized structure, policy 
shocks are less likely to sweep through this system than, say, liquidity shocks can tear through 
the financial sector. But by almost any measure public schooling is much more of a political 
domain than markets, in particular because most of the organizations that make up the public 
schooling system are locally-elected political bodies. 
 
More fundamental than the distinction between politics and economics are the following two 
properties: (1) the size distribution of approximately independent entities within the unit of 
analysis (e.g., the state) whose fortunes aggregate up to the kind of systemic capacity (e.g., 
military power; education) in question, and (2) whether conflicts in a domain are effectively 
regulated by a third party. As the collapse of Lehman Brothers and subsequent chaos 
indicated, a financial system dominated by a few big banks can be quite unstable.113 
 
If this theory holds up then we will understand why certain fields in political science focus 
more on history than do other fields,114 as well as why certain outcomes gain relatively more 

                                                             
110 We thank one of our anonymous reviewers for this clear expression of our contribution. 
111 Pierson 2000, pp. 257-262. 
112 Ibid., p. 260. 
113 Though, as the subsequent return to trend in economic growth also shows, economic affairs are not as subject to 
contingency as the evolution of state power. 
114 Or subfields. There is significant variation within international relations: for example, the history of the World 
Health Organization in the post-World War II era, is considerably more placid, as well as more Whiggish (e.g., 
the eradication of small pox), than is the evolution of militaries over the same time period.  Hence there is probably 
more focus on history in the national security IR subfield than in the global health subfield.   
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from careful attention to history and historiography.115 It will also suggest a natural 
rapprochement between historical institutionalism and the more conventionally scientific 
approaches in the discipline. If a few fundamental parameters explain when and why history 
plays a key role, then we will have a basis for a more scientific history of politics as well as a 
better understanding of what ‘scientific’ means.116  
 

  

                                                             
115 In research on security, for example, if we want to understand what determines political control in a given 
village or valley during ongoing civil wars, then the number of approximately independent entities is large and 
there is no 3rd party regulator, implying that understanding the specific histories of different places may not be 
critical. If, however, we want to understand the political settlement of civil wars, then our effective number of 
units is much smaller; there have been 39 civil wars active at some point since the end of the Cold War of which 
24 have been settled (no recurrence after 5 years) since the end of the Cold War.  
116 See Harms and Thornton 2014 on definitions of history. On how to adjudicate between contrasting historical 
accounts and what to do when historical research is lacking see e.g. Trachtenberg 2006 for a perspective focused 
on international relations or Lustick 2014 and Mahoney and Villegas 2009 for pieces informed heavily by 
comparative politics examples. We thank one of our reviewers for pointing us to this literature. 
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Figures 
 

Figure 1. Military Power (M-Score) and GDP since 1820 
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Figure 2. Mortality for Select Countries, 1900-2010 
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Online Appendix A – The Taking of Atlanta and the 1864 Election 
Conventional wisdom suggests that the fall of Atlanta on September 1, 1864, precipitated the 
crucial events that followed – Abraham Lincoln’s reelection in 1864 and outcome of the 
war.117 Lincoln expressed his fear that he would not win reelection to an army officer, 
claiming, “I am going to be beaten… and unless some great change takes place badly 
beaten.”118 These statements and similar ones by Lincoln’s contemporaries drove the standard 
narrative. So the counterfactual of interest in evaluating this scenario is what would have 
happened had Atlanta not fallen before the election. 
 
While the Union victory at Atlanta may have been important to the war, there is strong 
evidence suggesting that its impact on Lincoln’s reelection was less so. Nathan Kalmoe offers 
evidence to counteract the narrative – established then and perpetuated since – that the victory 
in Atlanta secured Lincoln’s reelection.119 In 1864, U.S. House elections took place over more 
than a year, unlike today when federal elections are held on the same day. Additionally, many 
states had annual gubernatorial elections. Kalmoe combines these conditions with the fact that 
strong party loyalty meant that a voter who voted Lincoln for president in 1864 would also 
likely vote Republican in state elections to poke holes in the narrative that Lincoln had been 
in trouble before Atlanta, and the victory in Atlanta saved him. If Atlanta had been as central 
to Lincoln’s victory as others have claimed, Kalmoe should have found gains in Republican 
vote share after the fall of Atlanta. Instead, Kalmoe finds continuity in the elections before 
and after the fall of Atlanta. In fact, “at no point does Lincoln appear in danger of losing 
badly, as he worried.”  
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117 One example of this sort of casual, causal assertion is found in an online history textbook: 
http://www.ushistory.org/us/34e.asp 
118 McPherson 1988, 771 
119 Kalmoe 2014. Indeed, “the Richmond Examiner reflect glumly that ‘the disaster at Atlanta’ came ‘in the very 
nick of time’ to ‘save the party of Lincoln from irretrievable ruin.” (McPherson, 775) 


