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Introduction 
 

The question of whether, why, and to what extent the world has witnessed a decline in 

interstate warfare has not received extensive treatment in the conflict-studies literature to 

date. For that reason, the answer to the question “What Do We Know?” is, sadly, not a lot. 

Indeed, the fact that the first two editions of this volume contained no chapter on the 

subject is indicative of the paucity of relevant research and the extent to which the question 

has been neglected. That neglect is deeply troubling, given the incredible destructive 

potential of modern warfare. In fact, of all of the major threats to human wellbeing that 

exhibit the kind of explosive “snowballing” behavior that can snuff out lives on a global 

scale—pandemics, for example, or climate change—, the escalation of warfare may be the 

least well understood.  

 

Fortunately, there has recently been a proliferation of research on the question of whether or 

not war is in decline. Much of this research was inspired by Steven Pinker’s 2011 bestseller, 

The Better Angels of Our Nature (Pinker 2011), which argued that warfare in one form or 

another had been in decline for decades or centuries. Together with other scholars who have 

made narrower or more qualified versions of the same argument (Goldstein 2011; J. Mueller 

2007; Väyrynen 2006), Pinker focused the attention of a broader group of scholars, inside 

political science and out, on the question of systemic trends in warfare. 
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Pinker’s decline-of-war thesis has undeniable appeal. He argues that lethal, system-wide 

Great Power war has been far less common recently than it had been in the past, which is 

undeniably true. He also argues that every dimension of war save its lethality has been in 

decline for centuries across the entirety of the international system, and that even lethality 

has declined since World War II. Here, however, there is considerable room for debate. War 

is rare, it’s true, but war has always been rare: Most countries at most times do not fight one 

another. The question is not whether war is rare, but whether it has grown more rare. 

Lethality poses an even more extreme version of the same problem: Really lethal wars are so 

incredibly rare that it is difficult to assess the claim that they are in decline. As a result, we 

could be, as Nassim Taleb (2005) put it, “fooled by randomness” into believing that the 

world has become a more peaceful place. Jack S. Levy and William R. Thompson (2013, 413) 

make this point forcefully when they ask us to imagine a scholarly discussion of the decline-

of-war thesis taking place, not in 2012, but in 1912: 

 

In terms of quantitative trends in war, our counterparts in 1912 had even more grounds for 

optimism about the prospects for peace than we do today. There was a more sustained 

decline in great power war and a longer period without a general war. The great power wars 

that had occurred in the last century were shorter in duration and involved fewer great 

powers. We all know what happened 2 years later.  

 

Because the rarity and escalatory potential of war confound human intuition, formal 

statistical tests are needed to evaluate trends in warfare. Testing the decline-of-war thesis, 

however, turns out to be no trivial matter. It is not at all clear, first of all, what exactly should 

be measured. Scholarship has converged around two broad areas—the onset or existence of 

conflict, on the one hand, and its deadliness on the other—, but within those areas different 

scholars have argued for different measures. To compound the problem, measures of the 

number of fatalities that result from even very recent wars are controversial, and medical 

science has made such remarkable advances over the past two centuries that the changing 

wounded-to-killed ratio on the battlefield may produce the illusion of a decline in violence 

where none exists (Fazal 2014). Finally, the statistical methods required to evaluate the 

decline-of-war thesis are not typically taught in political science methods courses. In 
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particular, the profoundly skewed distributions of many of these measures raises substantial 

methodological issues that have only recently been recognized within this literature. 

 

As a result, this new decline-of-war literature is one of the more interesting, if challenging, 

growth areas in the study of war. It is also one of the most urgent. While scholars differ on 

the question of whether the escalatory potential of international warfare has diminished in 

recent decades, even the best possible interpretation of the data leads us to conclude that it 

hasn’t declined much—certainly not enough to render it much less of a threat to humanity. 

 

History of the Debate 
 

While discussions of trends in warfare, which often involved little more than tallies of wars 

and battles over time, have a long history, one of the first systematic data-gathering efforts 

on all aspects of war was Quincy Wright’s monumental A Study of War (1942). While 

Wright’s contributions were largely empirical, the English mathematician and meteorologist 

Lewis Fry Richardson soon brought real statistical acumen to bear on Wright’s data. 

Richardson (1944) famously demonstrated that war onsets in the period 1820-1929 follow a 

Poisson distribution, a distribution of events per time period that can be expected to arise 

when events occur continuously, with very low probability, and their timing is random.1  

 

Richardson also demonstrated, in subsequent work (Richardson 1948), the close 

correspondence between war fatalities and a power-law distribution—a function in which one 

number varies as a power of another. In the case of war, Richardson demonstrated that the 

frequency of war and its lethality are so related: while most wars are relatively small, a few 

are unbelievably huge. 

 

Richardson’s focus on the behavior of aggregates naturally led him to examine the behavior 

of the international system as a whole. In so doing, he occasionally explored the question of 

 

1 The most memorable application of the Poisson distribution to data was Bortkiewicz’s (1898) demonstration 

that the number of Prussian soldiers kicked to death by horses conformed closely to a Poisson distribution.  
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whether the system was becoming more or less warlike. He found little evidence to support 

either conclusion. In his study of the frequency of war onset, he noted that the fit of 

Wright’s data to a Poisson distribution reflected “an absence of any drift toward more or 

fewer wars” (Richardson 1944, 246). In his most famous work on war, Statistics of Deadly 

Quarrels (Richardson 1960), which unfortunately was only published after his death, he noted 

that “There is a suggestion, but not a conclusive proof, that mankind has become less 

warlike since A.D. 1820. The best available observations show a slight decrease in the 

number of wars with time… but the distinction is not great enough to show plainly among 

chance variations” (1960, 167). 

 

The work of Wright and Richardson inspired historian Melvin Small and political scientist J. 

David Singer to co-create the Correlates of War project at the University of Michigan in 

1963. By 1970, Small and Singer had published their first descriptive analysis of patterns in 

international war, based on the first version of the Correlates of War project’s canonical 

dataset of post-Napoleonic international wars, in the Annals of the American Academy of Political 

and Social Science (Small and Singer 1970). Just over a decade later, they published the much 

more comprehensive Resort to Arms (Small and Singer 1982). In the latter work, they used 

regression analysis to look for trends over time in the number of wars, their lethality, the 

total number of nation-months of war, and the last two quantities adjusted for the prewar 

populations of the combatants. For all measures, they concluded, “there is no significant 

trend upward or down over the past 165 years” (1982, 141). 

 

Two additional datasets that were compiled around this time brought more information to 

the table. Jack Levy’s pioneering research on Great Power war extended the temporal scope 

of systematic war data back to 1495 and provided the basis for his conclusion (Levy 1982, 

1983; Levy and Morgan 1984; Levy and Thompson 2011) that, over the course of centuries, 

the frequency of major-power war had decreased while its lethality had increased. At about 

the same time, Charles Gochman and Zeev Maoz introduced the Militarized Interstate 

Dispute data (Gochman and Maoz 1984), which catalogued conflicts well below the 

threshold of war established by the Correlates of War project—those comprising the threat, 

display, or use of force. While Gochman and Maoz found that the frequency of militarized 
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interstate disputes had varied over time, they also found that that variation could mostly be 

accounted for by changes in the number of states in the interstate system. 

 

Despite the proliferation of quantitative studies of international conflict in the next two 

decades, very few studies were published on trends in warfare. One reason for this odd 

lacuna may lie in the fact that nearly all of the works listed above described and explored 

new data on war. In that context, the question of whether there were systemic trends in 

warfare was seen as an interesting, even obligatory, question to answer. After it had been 

answered, often in a preliminary and often cursory way, however, it fell by the wayside, as 

study after study focused on explaining international conflict at the dyadic level. With very 

rare exception, an entire profession seemed profoundly disinterested in devoting its time to 

studying system-wide trends in international warfare. 

 

There were, of course, a few unicorns (Gaddis 1987; Kegley 1991; J. E. Mueller 1989). 

Hensel (2002) explored trends in the frequencies of different kinds of war since 1815, 

finding no obvious upward or downward trend in interstate wars over time but a general 

increase in the frequency of militarized interstate disputes. Wallensteen and Sollenberg 

(1995) called attention to the fact that, contrary to popular belief, there had been a drop in 

conflict in the first six years after the end of the Cold War, measured as the number of active 

armed conflicts per year. In a series of publications, Lars-Erik Cederman demonstrated that 

his agent-based model of territorial conquest and state formation was a plausible explanation 

for the puzzling fact that the lethality of war conformed to a power-law distribution (1994, 

1997, 2003). Cederman also found, with T. Camber Warren and Didier Sornette (2011), that 

the lethality of war had increased significantly following the Napoleonic Wars, a fact that 

they attributed to the impact of the levée en masse on the number of soldiers on the battlefield. 

 

Two more data innovations in the early 2000s prompted a brief renewal of interest in the 

question of whether or not war is in decline. Gleditsch et al. (2002) introduced the newly-

expanded Uppsala-PRIO Armed Conflict dataset, which allowed a more fine-grained look at 

conflict from 1945 to the present by lowering the conflict threshold to 25 battle deaths. The 

observation of a decline in conflict in the new dataset prompted both a critique of the use of 
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mostly non-year-specific data to gauge trends in annual fatalities (Gohdes and Price 2012) 

and a thoughtful rejoinder (Lacina and Gleditsch 2012).  

 

At about the same time, Sarkees, Wayman, and Singer (2003) introduced an update to the 

Correlates of War’s datasets on international (interstate), civil (intrastate), and extra-systemic 

(extrastate) warfare; taking all three forms of warfare into account, they concluded that no 

clear upward or downward trend in the lethality of war (normalized by the population of 

system members) could be observed. That conclusion prompted a rejoinder from Lacina, 

Gleditsch, and Russett (2006), who used an extended version of the Armed Conflict dataset 

to demonstrate both postwar and post-Cold War declines in the risk of death in battle 

worldwide. 

 

Up to this point, the group of scholars who had written on trends in warfare was very small, 

by academic standards—few enough that they probably wouldn’t have filled the shuttle bus 

at an academic conference—, and they had published their work entirely in the pages of 

academic monographs and journals. With the publication of Steven Pinker’s 2011 bestseller, 

The Better Angels of Our Nature, the decline-of-war debate made headlines worldwide. While 

Pinker’s arguments about violence, moral evolution, and the role of the state were wide-

ranging and sometimes frustratingly vague, he summarized his four main propositions about 

long-term trends in interstate warfare as follows: “No cycles. A big dose of randomness. An 

escalation, recently reversed, in the destructiveness of war. Declines in every other 

dimension of war, and thus in interstate war as a whole” (Pinker 2011, 192). 

 

While Pinker’s thesis garnered widespread acclaim—Bill Gates called it “the most inspiring 

book I've ever read”—, the author’s treatment of the data on war fatalities provoked a 

forceful reaction from Nassim Nicholas Taleb, author of The Black Swan, a popular-science 

bestseller about the conceptual and statistical challenges of thick-tailed data (Taleb 2007, 

2012).  The book’s bold claims about historical trends in warfare also prompted a trio of 

more detailed reactions from scholars, including Taleb, who specialize to varying degrees in 

conflict studies and statistical methodology (P. Cirillo and Taleb 2016; Clauset 2018; 

Braumoeller 2019). While the methodologies used in the three studies differed, their 
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conclusions were remarkably similar: The data were not consistent with a downward trend in 

warfare, either long-term or post-World War II, regardless of the measure used. 

Braumoeller’s study even found a steady increase in the peacetime rate of conflict initiation 

from the relatively peaceful Concert of Europe period through the highly conflictual Cold 

War; seen from that perspective, the substantial decrease in the rate of conflict initiation at 

the end of the Cold War seems less like evidence of long-term decline and more like a return 

to normalcy. 

 

At this writing, two recent articles have sought to qualify or overturn the conclusion that no 

decline in war could be seen in the data. Cunen, Hjort, and Nygård (2020) use an innovative 

change-point methodology and an unconventional distributional assumption (the inverse 

Burr) to uncover decreases in the lethality of war starting in 1950. Similarly, Spagat and van 

Weezel (2020) find that including intrastate as well as interstate wars and measuring the 

lethality of war as a percentage of world population also produces a decline in the deadliness 

of war around 1950. 

 

In sum, then, 75 years have passed since Richardson first attempted a scientific answer to the 

question of whether we could observe trends in warfare, and it is not unfair to say that very 

little consensus has emerged in that time. This is a humbling outcome, especially given the 

substantial number of scholars engaged in the scientific study of international conflict. Of 

course, very few of those scholars have actually tried to answer the question. But as this 

survey of the work of those who have demonstrates, the question is considerably more 

challenging than it might seem.  

 

In the next sections, I turn to a discussion of some of the underlying issues that make it 

difficult to arrive at a scholarly consensus on the question of trends in warfare.  

 

Measures of Warfare 
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As this review suggests, no single measure of war exists that can usefully assess the thesis 

that international warfare is in decline. Pinker’s “arson analogy” from Better Angels of Our 

Nature does a good job of capturing the nature of the problem: 

 

There is no single answer, because “warlike” can refer to two different things. It can refer to 

how likely people are to go to war, or it can refer to how many people are killed when they 

do. Imagine two rural counties with the same size population. One of them has a hundred 

teenage arsonists who delight in setting forest fires. But the forests are in isolated patches, so 

each fire dies out before doing much damage. The other county has just two arsonists, but 

its forests are connected, so that a small blaze is likely to spread, as they say, like wildfire. 

Which county has the worse forest fire problem? One could argue it either way. As far as the 

amount of reckless depravity is concerned, the first county is worse; as far as the risk of 

serious damage is concerned, the second is. (Pinker 2011, 210) 

 

The analogy focuses our attention usefully on two questions that we can use to begin to 

triangulate on the question of whether war has declined: 

 

• Has the rate of international conflict initiation changed over time? 

• Has the lethality of war changed over time? 

 

These are very specific questions, and it’s worth dwelling for a moment on what they do and 

do not ask. 

 

 

The Rate of Conflict Initiation 
 

First, the term international conflict merits a bit of unpacking. The literature on the decline of 

international war is unanimous in considering full-scale wars, as defined by the Correlates of 

War project—“sustained combat, involving organized armed forces, resulting in a minimum 

of 1,000 battle-related fatalities” (Sarkees n.d., 1; see also Small and Singer 1982, ch. 2). 
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There is less consensus regarding international conflict short of war. The Uppsala-PRIO 

Armed Conflict data (N. P. Gleditsch et al. 2002) focus on conflicts with at least 25 battle 

deaths; the Militarized Interstate Dispute data (Jones, Bremer, and Singer 1996) include 

threats, displays, or uses of force; the International Conflict Behavior (ICB) project focuses 

on crises, understood to be a perceived change in the state’s internal or external environment 

that generates a threat to basic values, a high probability of military conflict, and the need for 

a short-term response (Brecher 1977; Brecher and Wilkenfeld 1997).2 

 

The main advantage to using lower-lever conflict as proxies for war is that full-scale 

international wars are relatively rare—so rare that trends are very difficult to tease out of the 

data. To the extent that lower-level conflicts either reflect the concept of interest (the 

initiation of force or violence, e.g., rather than the initiation of violence and its escalation past 

the 1,000-battle-death threshold) or represent potential wars that failed to escalate, their 

inclusion can be informative. If they do not, however—as in the case of many mundane 

Coast Guard seizures and detentions, or the sorts of attacks on vessels flagged by third 

parties that took place during the “Tanker War” (Gibler, Miller, and Little 2016)—, their 

inclusion will at best add noise to the data and at worst produce illusory trends or hide real 

ones (Gibler and Little 2017). 

 

While the overwhelming majority of political scientists studying conflict focus either on 

interstate or intrastate conflict, more recent work from outside the field (Fagan et al. 2019; 

Spagat and van Weezel 2020) pool data on the two types of warfare prior to looking for 

trends. There are two compelling reasons not to do so. The first is that substantial evidence 

 

2 Following Pinker (2011), a growing number of studies use data from Brecke’s “Conflict Catalog” (Brecke 

1999) to measure trends in even very low-level violent conflict going back to 1400 A.D. (see e.g. Iyigun, Nunn, 

and Qian 2017; Martelloni, Patti, and Bardi 2019). While the availability of this dataset, recently extended to 900 

A.D. (Lee et al. 2019), make long-range analysis tempting, the scholar who compiled the dataset is candid about 

the fact that it is unfinished and contains substantial errors, especially in some regions and especially in earlier 

periods (Brecke 2012). While it could hardly be otherwise, of course, few who use the data seem aware of its 

severe limitations. Bavel et al.’s (2019, 7) critique of the data should strike fear into the heart of even the most 

adventuresome. 
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already exists to suggest that interstate and intrastate conflicts cannot be explained by a 

single theory (Levy and Thompson 2013). The second is that, because the power-law 

distributions that describe the fatality of intrastate and interstate conflicts have different 

slope coefficients (Spagat et al. 2019), a change in the slope coefficient of the aggregated data 

could be an artifact of a shift in the ratio of subnational to international conflicts. Indeed, the 

change point3 that Spagat and van Weezel (2020) find in the aggregate data coincides with a 

significant upsurge in intrastate war initiations relative to interstate ones. 

 

A separate but equally important question has to do with how the rate of international 

conflict initiation should be calculated. A rate is a normalized frequency; it takes into account 

changes in the number of opportunities for conflict initiation. Because the number of states 

that comprise the international system has changed dramatically over the past few centuries, 

the raw frequency of conflict initiation would increase even if the rate remained constant. If 

we are interested in changes in the probability that states will fight, we have to account for 

the number of states (or, technically, pairs of states) that can fight—i.e., the number of 

“politically relevant dyads” (Maoz and Russett 1993). 

 

The fact that data exist on politically relevant dyads should not inspire complacency, 

however. As Bennett (2006) and others have pointed out, some 15-25% of all militarized 

interstate disputes occur between states that Maoz and Russett’s original measure of political 

relevance would code as irrelevant. In part to address this concern, Braumoeller (2019, ch. 4) 

uses a continuous measure of political relevance, which allows the relationship between the 

covariates and the latent measure to be estimated rather than assumed (Braumoeller and 

Carson 2011).4 Braumoeller uses the area under a receiver-operator curve (ROC) to gauge 

 

3 A change point is a point at which the probability distribution of data changes significantly. In the decline of war 

literature, a change point is typically taken to mean a point at which either the lethality of war or the rate of 

conflict initiation changes to a greater degree than we would expect it to by chance. 

4 Specifically, political relevance = Λ(4.801 + 4.50 × contiguity−1.051 × log(distance) + 2.901 × major power). 

Here, Λ() denotes the standard logistic function, f(x)=1/(1+e-x). Discrimination of fit was evaluated using the 

area under a receiver-operator curve (ROC). 
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the measures’ ability to distinguish between MIDs and non-MIDs and finds that the 

continuous measure does a better job than the original. 

 

The Lethality of War 
 

Just as there are different answers to the questions of what should count as conflict and how 

politically relevant dyads should be measured, the lethality of war is a contested concept. The 

scholars who pioneered the original Correlates of War data envisioned three distinct but 

useful dimensions along which the size of war might be captured: magnitude, or nation-

months of war; severity, or raw battle deaths; and intensity, conceived of as either magnitude or 

severity divided by the pooled pre-war populations of the combatants (Small and Singer 

1982, ch. 3). For the most part, the literature has paid less attention to magnitude as a 

measure of war, focusing on either severity or intensity (in the sense of severity normalized 

by pooled population). More recently, a third measure of lethality—battle deaths divided by 

world population, or prevalence (Pinker 2011; Braumoeller 2019)—has become a focus of 

study. To make matters worse, scholars differ on whether lethality should be measured on a 

war-to-war or a year-to-year basis, with different operationalizations producing different 

conclusions. 

 

While at times the disagreement over which measure to use takes on some elements of a 

religious debate, there are nevertheless some useful principles from which to proceed when 

selecting a measure. If the goal is to understand war as a public health problem, in 

comparison with other prominent causes of death like cancer or heart disease, a per capita 

metric can provide a common metric for comparison. Such comparisons must be made with 

care, of course, as the lethality of thick-tailed phenomena like wars and epidemic disease will 

be deceptively low much of the time. It’s true that war has killed only a tiny fraction of 

humanity in the past ten years. The same was true of the early to mid-1930s, right before 

World War II caused the deaths of about 3% of the global population. Short-term snapshots 

comparing war to other public health problems generally fail to account for its extreme 

volatility. 
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If, on the other hand, the goal is to understand the lethality of war from a social-scientific 

perspective—that is, as the result of human behavior and decisions—, a good case can be 

made that the most appropriate measure to use is the one that actually influenced those 

decisions (Uslaner 1976, 132). This principle suggests severity as a measure in tests of 

behavioral theories: Within the literature on war termination and public opinion, for 

example, scholars are all but unanimous in arguing that raw battle deaths influence leaders’ 

decisions (see, e.g., J. E. Mueller 1985; Gelpi, Feaver, and Reifler 2005; Kriner and Shen 

2014; Sirin and Koch 2015). The case for intensity is that, in so doing, they implicitly 

normalize for overall population size (Braumoeller 2019, 43).  

 

Regardless of the measure chosen, challenges to inference remain. Overall fatality numbers 

are so notoriously uncertain, even for recent conflicts, that scholars have chosen to use 

battle deaths as a proxy, but even battle deaths are often difficult to estimate with certainty 

(Gohdes and Price 2012; Lacina and Gleditsch 2012). While scholars have explored 

alternative methodologies for measuring fatality rates with greater precision—Obermeyer et 

al. (2008), for example, use survey data to do so and arrived at significantly higher estimates 

of lethality than those contained in the Uppsala/PRIO data—, such approaches are often 

only applicable to the most recent wars.  

 

To complicate matters further, as Fazal (2014) and Cirillo (2008) have pointed out, 

improvements in military medicine have greatly reduced the number of battle fatalities 

attributable to disease, a welcome development that biases the data toward accepting the 

decline-of-war hypothesis. Indeed, the magnitude of the effects of battlefield medicine is so 

substantial—a two- to threefold increase in the ratio of wounded to killed, according to 

Fazal’s data—that it could very easily mask an increase in the frequency of soldiers’ attempts 

to kill one another. Such an outcome would, of course, be deeply problematic for theories 

that posit that humanitarian norms and values are driving a decline in warfare. 

 

Changes in military technology, too, could be expected to have an impact on the lethality of 

war. As mentioned above, Cederman, Warren and Sornette (2011) argue that changes in 

military doctrine during the Napoleonic Wars had a lasting impact on the lethality of war. 
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Historian Michael Howard (1976, ch. 6), looking at the same period, argues that the advent 

of rail transport in the middle of the 1800s, which dramatically extended states’ ability to 

move and supply troops, is an equally if not more plausible driver of lethality. Today’s 

weapons of war are becoming more lethal and more capable of precision targeting, a trend 

that could point in either direction. More confounding still, because the distribution of lethal 

war technology throughout the system remains highly unequal, its effects will be spread out 

over time and across space.  

 

Studies of the lethality of war, moreover, are typically agnostic regarding one of the biggest 

processes by which wars become lethal—conflict diffusion or contagion (Kadera 1998; 

Beardsley 2011), which can be enhanced or suppressed by military alliances (McDonald and 

Rosecrance 1985; Siverson and Starr 1989; Christensen and Snyder 1990; Leeds 2003; 

Colaresi and Thompson 2005; Fang, Johnson, and Leeds 2014). The most severe wars, 

unambiguously, are the two World Wars, which achieved high levels of lethality in absolute 

terms by virtue of having spread to cover much of the globe. The most intense wars, on the 

other hand, are the Paraguayan War of the 1860s, the Chaco War of the 1930s, and the Iran-

Iraq War of the 1980s, all of which took breathtaking tolls on their populations but remained 

relatively contained. One measure, therefore, very much privileges wars that spread, while 

the other does not. 

 

Measurement, in short, is a major challenge facing the growing literature on systemic trends 

in warfare. While many thousands of person-hours have gone into collecting, cleaning, and 

disseminating the data that form the core of these studies, there are very real limits to the 

accuracy and precision of what we can know about the events they describe. Pushing those 

limits, and characterizing the uncertainty that remains, should be high priorities for research 

in the short term, as much else depends on them.  

 

Moreover, the lack of consensus on which measures best reflect quantities of interest 

produces a disturbingly high number of “researcher degrees of freedom” that both invite p-

hacking and complicate attempts to reach consensus. Exemplary in this regard is Spagat and 

van Weezel (2020), which varies five elements of the research design to produce hundreds of 
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p-tests, grouped into 16 distinct scenarios, only two of which yield a statistically significant 

change point.5 The authors nevertheless conclude that the findings “shift the debate in 

favour of the decline-of-war thesis” (140). 

 

Methodological Issues 
 

This review also reveals a diversity of methodological approaches to the study of trends in 

warfare. Leaving aside studies that eschew statistical inference entirely (e.g., Pinker 2011; see 

also Taleb 2012; Pinker 2012), two methodological issues come to the fore: the challenges of 

dealing with the thick-tailed data that are associated with lethality, and the problem of 

finding significant change points in time-series data. 

 

The most substantial methodological issue with early studies of war severity and intensity has 

to do with the statistical properties of extremely thick-tailed data. While most social science 

statistics courses note that the Central Limit Theorem works best with Normally-distributed 

data, there is little appreciation for how poorly it works with extremely skewed data, or what 

the implications of its failure imply. 

 

Figure 1 makes this point graphically by charting the sample means of data drawn from 

Normal and power-law distributions as the number of observations goes from 1 to 5,000. 

Each panel contains 20 lines that represent separate runs with different random seeds. In the 

top panel, we can see that draws from a Normal distribution quickly converge to the 

population mean (the dashed horizontal line). The bottom panel, by contrast, is an 

 

5 The first four elements are the dataset used, the measure used (severity vs. prevalence), the proposed temporal 

cut-point, and the type of war included (only interstate, vs. pooled interstate and intrastate). Those binary 

elements yield 16 scenarios, only eight of which are presented; the authors’ admission that “adjusting for world 

population levels is essential to get anything resembling the results in this chapter” (138) indicates that the 

other eight do not yield significant results. Within each scenario, the fifth element, the lower bound of the 

power-law distribution, is varied continuously, yielding something like 50 distinct p-tests per scenario, for a 

grand total in the neighborhood of 800 p-values, which are not adjusted to take into account multiple inference. 
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inferential nightmare. While most lines trend somewhere well below the population mean, 

some do not, and even fairly large samples may have means that are twice the population 

mean. 

 

 

Figure 1. The failure of the Central Limit Theorem when data are extremely skewed. Running means of 

draws from a Normal distribution quickly converge to the population mean, while running means of a power-

law distribution fail to do so even in large samples. 

 

A standard approach to dealing with this problem has been to log the fatalities measure to 

induce normality and then include it in a standard generalized linear model of some sort (see, 

e.g., Weisiger 2013). As Clauset, Shalizi, and Newman (2009, 690-692) and Packard (2009) 

point out, however, this approach is seriously flawed. Understanding their solution requires a 

brief discussion of the nature of power-law distributions. 

 

A power-law relationship is one in which one variable varies as a function of the power of 

another. In the simple and common case most often discussed in the conflict literature, the 

probability that a war will exceed a certain level of lethality is a function of that lethality 

raised to some power: Pr(X>x) ∼ x-α. The exponent, α, is referred to as the slope coefficient 
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because it captures the slope of the characteristic power-law line in log-log space, as 

illustrated in Figure 2. 

 

 

Figure 2. Two lines describing power-law relationships. The steeper slope, which reflects a larger slope 

coefficient (α), indicates a set of wars that are less escalation-prone, while the shallower slope indicates a 

set of wars that are more escalation-prone. 

 

While power-law calculations are initially a challenge to intuition, they yield a straightforward 

interpretation: A war that is x times the lethality of another war is xα times as rare. So for α 

=2, a war that is twice as lethal as another is four times as rare, and a war that is three times 

as lethal is 9 times as rare; but if α =3, those wars are eight times and 27 times as rare, 

respectively. Larger values of α indicate that large wars are even more rare, while smaller 

values indicate that they are relatively more common. 

 

Aside from its substantive interpretation, the slope coefficient is of considerable 

methodological importance: Devising a statistical test based on it is the key to getting around 
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the challenges that power law-distributed data represent for the Central Limit Theorem. 

Simply put, the slope coefficient is better-behaved in small samples than the mean, and the 

mean is a function of the slope coefficient. By comparing slope coefficients, we can draw 

inferences about the relative lethality of subsets of wars even with relatively small samples. 

 

 

With this 

probability… 

 

90% 70% 50% 30% 10% 1% 0.1% 

 

… a new war will 

kill at least this 

many people 

 

1,300 2,100 4,000 11,000 92,000 8,000,000 700,000,000 

Table 1. The power-law distribution of war fatalities implies that, while most wars will kill relatively few 

people, there is a nontrivial probability of war becoming incredibly lethal. Rounded fatality calculations are 

from Braumoeller’s (2019) estimates of post-World War II power-law parameters, based on the 

methodology of Clauset, Shalizi, and Newman (2009). 

 

Clauset et al. (2009) propose what has become a widely-accepted methodology for evaluating 

the fit of data to a power-law distribution, easily executed in the R programming language 

(Gillespie 2015). While that methodology is not designed to test for change points in power-

law data, Cederman, Warren, and Sornette (2011) advocate a two-step approach—a standard 

Kolmogorov-Smirnov test to look for candidate change points, followed by an F-test of the 

ratio of the slope coefficients to confirm them. Braumoeller (2019, ch. 5 and pp. 238-242) 

modifies and extends this procedure by adding an Anderson-Darling test, a modification of 

the Kolmogorov-Smirnov test that weights data in the tails more heavily, and using the 

bootstrap to test for equality of slope coefficients, as estimated via Clauset et al.’s method. 

 

Different inferential strategies are of course possible. Clauset (2018), for example, looks for a 

post-1945 decline in the severity of war by simulating post-1945 wars based on the 

parameters of a pre-1945 model and showing that actual post-1945 outcomes are not at all 

inconsistent with the prewar data-generating process. 
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To date, these methods have been used to assess the impact of a single binary variable—

typically, time period—on lethality. More recently, Cunen, Hjort, and Nygård (2020) 

introduce a change-point detection algorithm for thick-tailed data, first developed in Cunen, 

Hermansen, and Hjort (2018), and use its results to argue in favor of a decline of the lethality 

of war after 1950. The technique differs from those that precede it in that it utilizes the full 

range of the data; because power law behavior typically occurs only in the thick tail of the 

data, the earlier studies listed all discard some range of less-lethal wars when estimating the 

slope coefficient.  

 

Informed opinion differs on the question of whether this is the best way to look for changes 

in war’s lethality. The argument in favor of doing so is that all observations, not just the 

largest, are relevant to the question of whether two samples differ significantly. The 

argument against is that the curve of best fit through the bulk of the data does not always 

provide a good fit to the tail, and the slope of the power-law tail is the quantity of interest 

when comparing the escalatory behavior of wars. Indeed, the post-1950 curve (Cunen, Hjort, 

and Nygård 2020, Figure 4B) fits the data for the largest wars quite poorly. The question of 

whether to believe these findings or the power-law results, which the authors also conclude 

show no change, cannot be resolved statistically: Both findings are correct, given their 

assumptions about the distribution of war lethality. We need more insights into the theoretical 

mechanisms that produce war lethality before we can make an informed judgment about 

which statistical distribution is appropriate. 

 

Compared to the distribution of fatalities, the distribution of conflict onsets is not nearly as 

skewed, though its degree of skew should inspire at least some caution among scholars 

inclined to use standard generalized linear models to look for change points. Fortunately, 

recent developments in change-point detection algorithms have made powerful and very 

general techniques easily available (e.g., Matteson and James 2014; James and Matteson 2014; 

see also the application in Braumoeller 2019, ch. 4). 
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The overall picture on the methodological front is thus relatively bright, though challenges 

remain. The last decade has brought methodological advances that have revolutionized the 

study of trends in interstate conflict and pushed the debate forward in interesting and useful 

ways. Further developments and debates can be anticipated, of course, and to the best of the 

author’s knowledge nothing as neat and tidy as an R package that will permit easy 

multivariate inference about the covariates that drive changes in power-law distributions 

currently exists. But these are soluble problems, and new work continues to expand what we 

can know about trends in the lethality of war. 

 

Theoretical Mechanisms 
 

Perhaps the greatest opportunity, and the most urgent priority, in this literature lies in the 

area of theory. Surprisingly little is known about why wars escalate so dramatically. While 

quite a bit more is known about conflict initiation, most extant theory is situated at the 

dyadic level, and generalization from countries or dyads to the level of the international 

system is not necessarily intuitive. 

 

The Lethality of War 
 

Empirical studies have repeatedly shown that war fatalities are plausibly power-law 

distributed, and further, that their escalatory potential is alarming: as Cirillo and Taleb (2019, 

2) put it, war is “the mother of fat tails, far worse than the popular 80/20 rule: there are few 

phenomena such as fluid turbulence or thermal spikes on the surface of the sun that can 

rival the fat-tailedness of violence.” When wars do snowball, in other words, they can easily 

become incredibly, spectacularly lethal.6 

 

 

6 It is worth noting that, because power-law distributions generally have a lower limit, not all wars can be 

expected to snowball: only those that reach a certain size can be expected to exhibit shocking escalatory 

behavior. This mathematical point could have useful connections to the argument made by Vasquez and 

Valeriano (2010) that major systemic wars are a different category of wars with distinct causes. 
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What we don’t know is why wars escalate with such ferocity. Given their remarkable potential 

to kill large numbers of people, understanding the process by which they do so should be a 

high priority, both for social science and for humanity. Yet at present, we know shockingly 

little. 

 

That lack of knowledge is not due to a lack of ideas. There are literally dozens of theoretical 

mechanisms that produce power law-distributed data (Andriani and McKelvey 2009), and 

more than a few have been proposed to explain the lethality of war. In no particular order, 

they include: 

 

• Self-organized criticality (Bak, Tang, and Wiesenfeld 1987), both in its most general 

form (Cioffi-Revilla and Midlarsky 2013) and with forest-fire dynamics (Roberts and 

Turcotte 1998), natural disasters (Chatterjee and Chakrabarti 2017), and state-

building (Cederman 1997, 2003) as specific models 

• A two-sided gamblers’ ruin, a model of the process by which two actors gambling 

against one another eventually produce a loser (Braumoeller 2019) 

• The Matthew Effect (Merton 1968), a process by which initial advantages 

accumulate, named after the “Parable of the Talents” in the Biblical book of 

Matthew, the source of the common observation that “the rich get richer” (Pinker 

2011) 

• The Red Queen effect (Van Valen 1973), an evolutionary hypothesis that explains 

increases in relative fitness as a function of competitive selection pressures (Johnson 

et al. 2011) 

• A unified theory of human violence across levels of aggregation, first suggested by 

Richardson (1948) and expanded by Pinker (2011) and Spagat et al. (2019); see also 

Levy and Thompson (2013) for a critique 

 

 

At the same time, we have no shortage of empirical studies that explore the relationship of 

various factors, such as arms races, balances of capabilities, and domestic political audience 



 

– 21 – 

 

costs, to escalation—conventionally understood as escalation to war rather than escalation 

within war (Wallace 1982; Diehl 1983; Huth, Gelpi, and Bennett 1993; Fearon 1994; Sample 

1997; Partell 1997; Smith 1999; Reed 2000). Extensions of these insights to within-war 

escalation has been relatively rare, however, and at present none has been shown to explain 

the power-law distribution of war fatalities. 

 

The problem, then, is not an absence of ideas about why wars escalate, but rather an inability 

to distinguish among them. All of the candidate explanations point to an essentially 

stochastic process of escalation; they differ only in the mechanism that gives rise to that 

process. The similarity of their empirical implications may make it exceptionally difficult to 

distinguish among them solely based on data on escalation. 

 

Oddly enough, although we know very little about the reasons for which war intensity or 

severity follows a thick-tailed distribution, we do know something about why wars get more 

or less deadly—though we don't know much. In a book published 35 years after the 

inception of the Correlates of War project, Professors Daniel Geller and J. David Singer 

reviewed over 500 studies that had utilized Correlates of War data (Geller and Singer 1998). 

While they listed 16 factors that had consistently been shown to correlate with the onset of 

conflict, they noted only two that consistently correlate with duration or severity: the 

involvement of one or more major power, and the existence of a highly polarized alliance 

system. While these correlations are suggestive, it’s not clear exactly what to make of them. 

Both the involvement of major powers in war and the existence of highly polarized alliance 

systems prior to war could produce bigger and deadlier wars, or they could be indicative that 

the conflict that prompted war was more serious to begin with.7 

 

 

7 Some isolated studies have taken on the issue of war intensity and severity: Goldstein (1988), for example, 

argues that war intensity is related to long, cyclical variations in the global economy, and Hopf (1991) 

demonstrates that war intensity is unrelated to polarity, or the number of Great Powers in the international 

system at a given time. 
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More recently, as noted above, Cederman, Warren, and Sornette (2011) have argued that 

military doctrine can have a dramatic impact on the severity of international war. They 

examine the case of the French levée en masse, the system of mass conscription implemented 

by the Convention nationale in 1793. Until that point, European wars had largely been fought 

by small, professional militaries led by aristocratic officers. By pressing all able-bodied young 

men into service and putting the rest of society to work in the service of the state, the 

French threatened to overwhelm their opponents, who were forced to adopt similar 

measures in their own armies. Although European rulers managed to put the Napoleonic 

genie back in the bottle temporarily by re-forming their postwar armies along 18th-century 

lines, the advent of rail transport in the mid-1800s soon solved two major problems—

moving and supplying troops—that had generally limited the size of armies to 80,000 men. 

By 1870, Germany was able to deploy 1,200,000 men against France—twice the number that 

Napoleon had led into Russia (Howard 1976, ch. 6). As Cederman et al. demonstrate, this 

fundamental change in military doctrine corresponded to a significant increase in the lethality 

of the wars that countries fight.8 

 

As the example of the railroad suggests, technology may be one key to understanding 

changes in the parameters that govern escalation. Railroads and the levée en masse had one 

obvious effect: putting more human beings on the battlefield to try to kill other human 

beings. This straightforward increment in the lethality of each step on the escalation ladder 

could very plausibly reduce the overall lethality of the war, even absent changes in the 

stochastic process that drives states from one rung on the escalation ladder to the next. It is 

not hard to imagine other technological advances driving escalation: Cirillo and Taleb (2015) 

have argued, for example, that the lethality of military weapons could theoretically produce a 

shift toward deadlier conflicts.  

 

8 Cederman et al. (2011, 623-624) put the timing of this change between 1780 and 1790, which is puzzling given 

that Howard (1976) points out that European armies continued to be formed along 18th-century lines until the 

1860s. The most reasonable interpretation, I think, is that the nationalist wars of the early 1800s were small 

enough and sufficiently localized not to run up against the technological limitations on the movement and 

supply of troops. 
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At the same time, technological advances can reduce the lethality of warfare, as Fazal (2014) 

has shown in the case of military medicine. Moreover, the advent of drone warfare may well 

have the opposite effect of the levée en masse by significantly reducing the number of deaths 

required to achieve battlefield goals. One caveat is in order: Technologies that make wars 

less costly may have the perverse effect of making them more common (Jervis 1984). 

 

More candidate explanations for drivers of the parameters that govern escalation are needed, 

and given the lethality of war, they should be seen as a high priority. While it is not essential 

that these explanations themselves be capable of generating power-law distributions of 

lethality, there should at minimum be a bridge to the processes that do. So, for example, 

while the profitability of peace and the rise of the state have been proposed as determinants 

of conflict lethality (e.g., Gat 2008, 2013), their connection to processes of escalation remain 

unclear. One promising candidate is described by Diehl, Owsiak, and Goertz (present 

volume), who argue that declining territorial conflict has helped to account for the growth of 

peace. 

 

The Rate of Conflict Initiation 
 

As far as theoretical explanations for trends in conflict initiation are concerned, the picture is 

much different. As the rest of this book documents, the conflict studies community has 

developed and tested a staggering array of explanations of conflict at the dyadic level. 

Occasionally, when the prevalence of a cause changes over time, these dyadic effects have 

been generalized to the level of the international system. The most obvious example of a 

candidate cause of systemic peace is the spread of democracy (Nils Petter Gleditsch and 

Hegre 1997; Mitchell, Gates, and Hegre 1999; Gartzke and Weisiger 2013; Crescenzi and 

Kadera 2016). Other candidates, explored elsewhere in this book, include changes in the 

polarity of the international system; trends in the issues that give rise to war; and trends in 

institutionalization, conflict management, security communities, the spread of nuclear 

weapons, and so on. 
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There is, in principle, no reason that the sorts of monadic or dyadic phenomena that we 

typically study as sources of conflict behavior could not explain systemic outcomes. There is 

also no reason to believe that they aggregate unproblematically and in a direct, linear fashion 

to outcomes at the level of the international system. The entire field of complex systems is 

founded on the insight that outcomes at higher levels of aggregation cannot easily be 

inferred from behavior at lower levels; in Thomas Schelling’s memorable formulation, 

“micromotives” do not automatically translate into “macrobehavior” (Schelling 1978). 

 

Even in an apparently simple case such as the spread of democracy, which by most accounts 

pacifies dyads unconditionally, the systemic implications are not obvious. It makes little 

sense, for example, to expect the democratization of Bolivia and Botswana to increase the 

prospects for peace between them, as they likely could not fight in the first place. Once we 

remove such politically irrelevant dyads from the sample, however, we find that the 

topography of the network of international connections heavily conditions the impact of 

democratization on systemic peace. If democratization begins with the major powers, which 

are most central to the network, and proceeds outward in order of centrality, the impact of 

democratization on systemic conflict will be roughly linear. If, by contrast, democratization 

begins in the periphery, 80-90% of the states in the system would have to democratize 

before even a modest impact on systemic peace would be felt. The reason is straightforward: 

The states most likely to democratize in the latter scenario are also the states least able to 

reach one another. 
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Figure 3. The relationship between monadic democracy and systemic conflict, conditional on order of 

democratization, assuming for the sake of illustration that the probability that democratic dyads will fight is 

zero. 

 

 

Topography is far from the only factor that complicates the connections between monadic 

processes and systemic outcomes, of course. Because aggregation across levels so often 

produces emergent behavior, nothing short of actually taking a complex-systems approach 

to modeling it will suffice to bridge the gap. In short, as theorists from a wide range of IR 

traditions who agree on little else (Waltz 1979; Jervis 1997; Wendt 1999; Braumoeller 2013) 

have repeatedly pointed out, systemic insights require systemic theory. 

 

Conclusion 
 

Given the history of marked inattention to the question of systemic trends in interstate 

conflict and the recent surge in interest on the issue, it is perhaps not surprising that this 

chapter has focused as much on what we don’t know about war as on what we do. Quite a 
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bit remains to be done in this literature, from improving measurements to developing and 

popularizing new methods to understanding conflict escalation and recasting processes of 

conflict initiation in systemic perspective. 

 

At the same time, vastly more progress has been made on understanding systemic trends in 

interstate conflict in the past ten years than had been made in the 60 years prior. Where the 

empirical study of trends and outcomes had previously been limited to a small number of 

isolated efforts, a growing community of scholars has now turned to the task with focus and 

energy. While their early efforts were clearly inspired by the gauntlet thrown down by 

Pinker’s Better Angels of Our Nature, the debate over whether Pinker was right has gradually 

taken a back seat to a more diverse and (to academics, anyway) more interesting question of 

what drives changes in warfare large enough to be felt across the international system. Such 

research is welcome, and at the present moment, very much needed. 
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