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Lessons from ProjectMars

quantitat ive tests of mil itary inequal it y
and battlef ield performance s ince 1800

Every military fact is also a social and political one.
antonio gramsci, the prison notebooks, 1929–35

the mahdiya’s meteoric rise and shocking collapse lend initial support to
the notion that military inequality is bad for business. This chapter takes
up the challenge of determining whether this stark pattern generalizes to
the wider universe of belligerents and conventional wars fought since 1800.
Drawing on Project Mars, this chapter subjects the proposed argument to an
increasingly severe battery of statistical analyses to test its robustness across
five differentmeasures of battlefield performance. Inspired by the book’s con-
ceptualization of battlefield performance as combining elements of combat
power and cohesion, these measures include a belligerent’s loss-exchange
ratio, the incidence of mass desertion and mass defection among its soldiers,
and the fielding of blocking detachments designed to coerce reluctant sol-
diers to fight. A composite index of battlefield performance rounds out these
measures. The intuition here is a simple one: our confidence that military
inequality is a central driver of battlefield performance is earned by its abil-
ity to explain coherence across several different, and imperfectly correlated,
behavioral indicators across time and diverse contexts.1

The chapter’s empirical strategy unfolds over five stages. First, I detail
how core variables, including prewar military inequality and battlefield

1. Seeking coherence across multiple outcomes and comparison groups can also reduce the
sensitivity of findings arising from the non-randomnature ofmilitary inequality. On this point,
see Rosenbaum 2010, 118–20, 339.
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performance, were constructed. Alternative explanations, including the rel-
ative balance of troops, regime type, and the military’s own organizational
design, are also detailed, alongside key control variables. Second, I provide
simple descriptive statistics about the relationship between military inequal-
ity and the various measures of battlefield performance. Third, I subject two
different measures of military inequality to a series of statistical tests to exam-
ine the strength of this association. I forego long, cumbersome, statistical
tables and instead rely on simple figures to convey the substantive impor-
tance of military inequality. These tests also break with established practices
in quantitative studies of military effectiveness by dividing the 1800–2011
time period into early modern (1800–1917) andmodern (1918–) eras. I there-
fore test for military inequality’s effects within these eras rather than pooling
observations across them, a move that creates an additional hurdle for the
proposed argument but one that better respects the contextual differences in
warfare over time. Next, I use matching and a two-control group compari-
son to investigate how shifts from low to high inequality, and from medium
to high inequality, affect battlefield performance within a reduced sample
of most similar belligerents. This approach allows us to examine the effects
of sudden increases in the “dosage” of inequality while screening out poten-
tial differences between belligerents, thereby isolating the effects of military
inequality. A final section considers the fate of leading alternative explana-
tions, which receive almost no empirical supportwithin the expandedProject
Mars universe.

To preview the chapter’s findings, I find considerable support for the
claim that prewarmilitary inequality adversely affects battlefield performance
across both eras. As inequality increases, the predicted likelihood that a bel-
ligerentwill suffer lopsided casualties increases substantially. The same is true
of bothmass desertion and defection, where the effects of inequality are espe-
cially damaging in the modern era. Blocking detachments are also far more
likely to make their appearance when inequality rises. These four wartime
pathologies cluster in predictable fashion. Belligerents saddled with high or
extreme levels of military inequality, for example, are far more likely to be
wracked bymultiplewartimedeficiencies simultaneously than are similar bel-
ligerents with low levels of inequality. This is not simply a story of ethnic
diversity, however. The number of ethnic groups in a givenmilitary has at best
only a modest effect on battlefield performance. Instead, it is the state’s pre-
war treatment of its constituent ethnic groups that conditions how its soldiers
will fight. The roots of military power, these findings suggest, lie not in troop
strength or technological advantages but in the political and social realities
that mold and shape armies.
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4.1. Building Project Mars
The chapter’s empirical tests were made possible by the construction of
ProjectMars, a new dataset of 229 belligerents fighting 250 conventional wars
between 1800 and 2011. I have relegated much of the discussion of coding
rules, data sources, and auditing procedures to an extensive online appendix
(“Sources, Data, Methods”). A few features are worth emphasizing here,
however, as they bear on matters of data quality and reliability. A team of
134 coders, combing through materials in 21 languages, worked for nearly
seven years to construct and then stress-test a battery of new measures for
inequality, battlefield performance, and alternative explanations. Most of
these research associates worked as part of Blue team, whose responsibility
was to build-out Project Mars by tracking down initial data for its variables.
A second, smaller, Red team then subjected Blue team codings to random
audits to improve data quality, minimize errors, and raise intercoder agree-
ment on difficult coding decisions. Measures for data quality and our confi-
dence in our judgments were also constructed for core variables, including all
measures ofmilitary inequality andbattlefield performance.We also collected
high, low, and mean estimates for core variables to capture uncertainty about
these data and to reduce sensitivity to their often-contested, often-incomplete
nature.2 No cross-national effort of this ambition is entirely free of error, of
course. These procedures do, however, enable the rigorous study of inequal-
ity over a large historical sweep, helping uncover patterns hidden for too long
by the absence of relevant data.

4.1.1. Measuring Military Inequality

Coding teams collected two types of data to construct military inequality
coefficients for all 825 belligerent observations. First, we took snapshots of
each army’s ethnic composition by calculating the proportion represented
by each group among ground forces on the eve of war. We included all eth-
nic groups that represented greater than one percent of the army’s personnel.
For standing armies, we timed our snapshot to one year before the war to
minimize the chance that leaders, anticipating conflict, rigged their armies to
avoid future problems among restive ethnic groups. For non-standing armies,
as well as expeditionary forces constructed to deal with emergent threats,
we measured ethnic composition on the eve of the war’s first battle, as the

2. This follows best practices established by the UCDP/PRIO Armed Conflict Dataset for
post-1945 civil wars (UCDP/PRIO 2015).

This content downloaded from 
������������128.fff:ffff:ffff:ffff:ffff on Thu, 01 Jan 1976 12:34:56 UTC 

All use subject to https://about.jstor.org/terms



154 chapter 4

opposing sides marshaled for armed combat.3 In all cases, we include only
ground forces in our calculations. We also incorporate colonial forces, aux-
iliaries, and volunteers from other states or groups if they served under the
belligerent’s command. We cast our net wide, drawing on a variety of sources
to construct these demographic data. These include official histories,4 regi-
mental narratives,5 formal orders of battle and tables of organization for units
at the opening battle,6 casualty lists,7 and contemporary reports on the com-
position of enemy forces bymilitary intelligence,8 participating soldiers,9 and
enterprising journalists on the battlefield.10

Second, we coded the state’s prewar treatment of each ethnic group accord-
ing to the threefold typology outlined in the theory chapter. Inclusion, def-
ined as the absence of state-orchestrated group-based discrimination or
violence, was assigned a 0 value. All forms of state-directed discrimination,
including political, economic, and within the military itself, were given a
0.5 value. The use of collective coercion and violence by the state against a
specific ethnic group was assigned a value of 1. If an ethnic group was sub-
jected to multiple forms of collective punishment, we assigned a 1 value. We
generated our narratives of state treatment from political histories of these
belligerents. For the post-1945 era, we cross-validated our accounts of eth-
nic treatment with data contained in the Ethnic Power Relations (EPR) and
Minorities at Risk (MAR) datasets. We did not impose a minimum thresh-
old for collective violence. In practice, however, we are capturing bouts of
collective violence large enough to be visible in primary documents or sec-
ondary sources. These events tend to skew toward large-scale state-directed
campaigns rather than one-time events. We anchored our measurement of
state treatment in the five years preceding the war; that is, we scanned for
evidence of state treatment prior to the war but not in the distant past. This

3. For example, we code the ethnic composition of General Gordon’s Relief Expedition
to Khartoum (1884–85) during the First Mahdi War, not the entire UK Army, using 1884 as a
measurement benchmark. As a result, the same belligerent, usually a colonial power, can have
sharply different military inequality coefficients depending on the location of hostilities. Stay-
ing with the UK example, its forces had radically different ethnic composition during the near
simultaneous Boxer Rebellion (1900) inChina andWar of theGolden Stool (1900) against the
Ashanti Empire.

4. See, for example, Airapetov 2014, 2015a, b.
5. See, for example, Bruce 1906.
6. See, for example, Haythornthwaite 2007.
7. See, for example, Lopukhovsky and Kavalerchik 2017.
8. See, for example, Burton 1908.
9. See, for example, McCormick 1859.
10. See, for example, Hardman 1860.
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figure 4.1. Summary Statistics: TheMilitary Inequality Coefficient

coding rule ensures that exposure to state discrimination or repression was
recent (or still ongoing) for soldiers as they marched into battle. Consistent
with the book’s argument, we do not assume that intergenerational trauma is
at work. Instead, it is the recent lived experience of these soldiers that matters
for how they regard the terms of their military service and their willingness to
fight and die for the regime.

With these two types of data in hand, the construction of the military
inequality coefficient (Military inequality) is straightforward. I simply interact
each ethnic group’s share of the army with its prewar treatment by the regime
and sum the totals, creating a point estimate somewhere along a scale that
ranges from 0 (perfect equality) to 1 (perfect inequality).11 We do so for high
and low estimates for each ethnic group, thereby constructing high and low
estimates of military inequality for each belligerent. All analyses below use
the mean values of military inequality.

To provide a sense of military inequality’s distribution over time, I plot its
mean value by decade for the 1800–2010 era in figure 4.1(a). A quick glance
at the curve punctures the notion that military inequality has been crowded
out bymodernization and democratization globally. True, themean level of a
belligerent’s military inequality coefficient has declined somewhat over time,
falling from 0.23 in the early modern era to 0.17 in the modern one.12 But
military inequality has been, and remains, a durable feature of the interna-
tional landscape, fluctuating within a narrow band between 0.24 and 0.16 for

11. The formula is
n∑
i=1

pti, where p is the ethnic group’s share of an army’s prewar strength;

t represents the nature of the regime’s prewar treatment of a specific group, where possible
values are 0, 0.5, 1, representing inclusion, discrimination, and repression, respectively; and n is
the number of ethnic groups in the army.

12. This difference is statistically significant at t= 4.86, 807.17df, p= 0.000.
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156 chapter 4

over two centuries. It also appears to be enjoying something of a renaissance
since 1945.

Figure 4.1(b) illustrates the military inequality possibility frontier by plot-
ting the density of military inequality for all 825 belligerent observations.
While the mean military inequality coefficient is 0.205, we can see how bel-
ligerents tend to cluster predominantly at lower levels of inequality. The num-
ber of observations becomes increasingly infrequent as military inequality
advances, petering out in the 0.60–0.80 range. This is consistent with the ear-
lier conjecture that armies cannot reach the theoretical maximum of military
inequality due to command and control reasons. A basicminimumof soldiers
must be drawn from core groups to maintain order, either through passive
surveillance or active coercion, and to ensure that the army remains a cohe-
sive fighting force. In practice, the absolute minimum appears to be twenty
percent of a deployed force (or 0.80 on the military inequality continuum).
Indeed, the highest military inequality coefficient recorded in Project Mars
was 0.75, suggesting a natural upper bound for actual inequality.13

Empirical reality is messy, of course, and often works to confound our
tidy coding protocols. While a fuller discussion of coding rules, along with
the codebook itself, has been posted online, two issues deserve flagging here.
First, colonial armies, that is, formations staffed principally by soldiers drawn
from colonies, pose a particular conceptual challenge, standing at odds with
standard renditions of armies as national in character. Put simply, what to
do with soldiers of empire? Should Senegalese tirailleurs in French service,
Eritrean askari in Italian employ, and the diverse soldiers of British West
Indies and Bengal Army regiments be treated as members of the political
community? On the one hand, these soldiers, as second-class colonial sub-
jects, clearly faced ethnic discrimination (or worse), including the inability to
command their own units and, of course, access the upper reaches of politi-
cal power. On the other hand, these soldiers, often volunteers, were usually
drawn from groups that enjoyed a greater share of prestige (“martial races”)
and political power within the colonial possession, suggesting a relatively
higher degree of inclusion than other, less favored, groups. To square this cir-
cle, I calculated the military inequality scores for these armies twice: once
with colonial groups treated as included and assigned a 0 for state treatment,
and once as discriminated against, with a 0.5 value assigned.14 This decision
rule has the effect of adding a penalty for colonial status even if these soldiers
were (relatively) privileged in their colonial political communities.

13. Individual units within the larger armymay, however, exceed this threshold, as chapter 8
demonstrates.

14. If these soldiers were drawn from repressed populations, then a 1 value is assigned in-
stead of the 0.5 value.
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Second, some belligerents declared their independence on the eve of
war—indeed, itmayhave been the precipitating event—orduring its opening
days. As a result, these independence-seeking belligerents lack the politi-
cal history necessary for evaluating their treatment of ethnic groups within
their boundaries. When confronted with a belligerent fighting in the first few
years (or days) of its existence, we sought to code its initial treatment of eth-
nic groups from its first days regardless of whether it survived the war. In
doing so, we sought as much temporal separation as possible between the
state’s treatment of its constituent ethnic groups and the war’s opening to
prevent inequality being driven by wartime dynamics. We also designated
these belligerents with an indicator variable (war birth, see below) to demar-
cate them from the rest of the ProjectMars universe for additional robustness
checks.

To soften the issues arising from measurement difficulties, I constructed
a second measure, bands of inequality, that assigns belligerents to one of
four “bands” based on their military inequality coefficients. These bands are
Low(0–0.20),Medium(0.21–0.40),High (0.41–0.60), andExtreme (≥0.61).
This simple classification scheme reduces bias from measurement difficul-
ties while providing a natural grammar for speaking about the magnitude of
inequality across belligerents. In the analyses below, I use bands as both a
sensitivity check for military inequality and a simple way of interpreting how
each increase in the “dosage” of inequality affects battlefield performance.

4.1.2. Battlefield Performance

Following the book’s conceptual and theoretical discussions of battlefield per-
formance, I draw on five specific measures to test the relationship between
military inequality and wartime outcomes. These include: (1) a belligerent’s
loss-exchange ratio and, specifically, whether its LER drops below parity;
(2) the incidence of mass desertion and (3) mass defection; (4) the use
of blocking detachments; and (5) a composite battlefield performance
index (BPI) that aggregates these four measures into a single family index.
I detail each below.

Loss-exchange ratios are defined as the relative distribution of casualties
inflicted versus suffered by a belligerent (or coalition) during a war. More
specifically, loss-exchange ratios are calculated as the number of enemy sol-
diers killed by a belligerent divided by the number of soldiers lost by that bel-
ligerent to enemyfire.15 ALERabove one therefore indicates that a belligerent

15. For coalitional wars, each coalition’s combined loss-exchange ratio is used instead of
each belligerent’s due to difficulties in assigning responsibility for inflicting casualties during a
multiparty campaign or war.
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is inflicting greater losses than it is suffering; a one designates parity; and
values below one denote that the belligerent’s forces are suffering greater
casualties than they are inflicting. Care was taken when collecting data to
concentrate only on soldier fatalities. Wounded soldiers, prisoners of war,
missing individuals, and deaths from disease, a particular problem during the
early modern era, were excluded from these counts to the best of our abili-
ties. Civilian deaths, too, were excluded; these ratios are meant as a measure
of force-on-force killing, not as an index of the lethality of the war itself. We
generated high, low, andmean LER estimates for each belligerent or coalition
to reduce sensitivity to competing fatality claims and reporting inaccuracies.
To facilitate ease of interpretation, I constructed LER below parity, a dichoto-
mous measure that records whether a belligerent’s army lost more soldiers to
enemy fire than it killed during the war.

Desertion is defined here as the unauthorized wartime withdrawal of sol-
diers, including entire units, from the battlefield or adjacent rear area with
the intention of permanently abandoning the fight. Withdrawal can take two
forms. Soldiers may attempt to return to their prewar life by hiding among
the civilian population to escape state authorities. Renegade soldiersmay also
resort to brigandage in rear areas, or even at home, without coordinating with
enemy forces. This definition excludes several types of behavior often con-
flated with desertion. Temporary absences, as when soldiers head home to
plant or harvest crops, usually with tacit official approval, but then return
when these duties are discharged, are excluded. Such practices were routine
among Confederate soldiers during the American Civil War, for example.16
Trench mutinies, including those that swept through nearly half the French
Army after the disastrous Second Battle of Aisne (1917), are also excluded,
as soldiers rebelled in place but did not abandon their posts.17 Refusals to
serve, as well as collective protests, are also excluded from this conceptualiza-
tion. I also distinguish between mass desertion and simply chaotic retreats,
where formations collapse under enemy pressure and their soldiers scatter
temporarily before reconstituting their units to continue fighting. Libyan
forces fighting in the 1978–79 Uganda-Tanzania War were known for their
disorganized retreats, for example. Far from home, however, these forces
eventually regrouped rather than risk mass desertion among hostile local
populations.18

16. Enough soldiers deserted and remained absent, however, to exceed the 10 percent
threshold for mass desertion. SeeWeitz 2005.

17. Pedroncini 1983; Doughty 2008, 510.
18. Pollack 2002, 373.
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Mass desertion is therefore coded as occurring when ≥10 percent of an
army’s total deployed forces has decamped for home without authorization.
This threshold is a pragmatic compromise designed to separate small-scale
individual desertions that afflict nearly every army from large-scale desertion
that can cripple war efforts.

In similar fashion, I measuremass defection as a dichotomous variable indi-
cating whether ≥10 percent of a belligerent’s fielded force switched sides
during the war with the intention of taking up arms against their former com-
rades. I exclude side-switching by prominent military commanders if they
acted alone. While these defections are important, commanders can shift
allegiance for a variety of motives—personal enrichment and safety among
them—that do not necessarily apply to the rank and file. In this view, mass
defection is a particularly difficult act to complete successfully. Would-be
defectors must evade their own fellow soldiers and then cross enemy lines,
risking sanction by both sides. For some wars, mass defection may not be a
realistic proposition. Suspicious commanders can station potential defectors
well away from front lineswhile inflating the risks of defection, curbing enthu-
siasm. Enemy forces may not take prisoners or may treat them poorly, fore-
closing this option. Desertion and defection are thus often substitutes, rather
than complements, for at least some soldiers and wars. Indeed, consigning
potential defectors to rear areas may reduce defection opportunities while
increasing the odds of successful desertion.

I also constructed a dichotomous measure, blocking detachments, that rec-
ordswhether a belligerent deployed specialized armed formations tomonitor
and sanction its own officers and soldiers during wartime. These formations
have five properties. First, these units are formally authorized by senior com-
manders; they represent official policy even if their origins can be traced to
informal practices adopted haphazardly by frontline officers. Second, block-
ing detachments are typically stationed in the immediate rear of deployed
forces to prevent unauthorized withdrawal and to prod reluctant soldiers
into attacking. These units do not normally engage enemy forces, instead
saving their fire for fellow soldiers. Third, these units have the formal autho-
rization and military capacity to threaten and punish soldiers on their own
remit. Potential sanctioningmechanisms include the forced return of soldiers
to their units, dragooning into penal battalions, and execution, oftentimes
in front of a soldier’s comrades. In some cases, blocking detachments have
the capacity to punish soldiers’ families. Fourth, these units act as barriers
between soldiers and rear areas, inhibiting the flow of information about
battlefield progress and home-front conditions. Finally, while exceptions do
exist, these units are usually staffed by personnel chosen for their perceived
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loyalty. The Zhili Clique fielded a special unit of exclusively child soldiers
(the Du Jun Dui) to shoot deserters with cannon fire in its 1925 war against
the Fengtian Clique in China, for example.19

I did not impose a minimal requirement for personnel size or fatalities
inflicted by blocking units. Instead, three criteria were used to decidewhether
armies deployed blocking units. First, formal orders creating these units were
issued by senior political or military officials. Second, these units were actu-
ally deployed on the battlefield in at least onemajor engagement. Third, these
units executed soldiers, whether in a formal setting (i.e., a tribunal) or via
shooting or bombardment during battle to stem desertion, block retreat, or
drive soldiers forward.20

Finally, I constructed a summary measure, battlefield performance index
(BPI), that pools these fourmeasures into a single index. TheBPI ranges from
0 to 1, where 1 denotes maximal battlefield performance, 0 indicates disas-
trous performance, and the presence of each of these four “pathologies” (LER
below parity, mass desertion, mass defection, and blocking detachments)
results in a 0.25 penalty subtracted from thebelligerent’s BPI score. Thus a 0.75
BPI value indicates the presence of one problem; a 0.50, two problems; a 0.25,
three problems; and a 0, the presence of all four problems within the bel-
ligerent’s army during the samewar.More than simply a convenient summary
index, BPI integrates elements of combat power and cohesionwhile capturing
the intuition that thesewartime behaviorsmay be correlated, at least partially,
with one another.

4.1.3. Alternative Explanations

The mandate of Project Mars extended to the construction of new vari-
ables to test long-standing theories of military effectiveness. When possible,
coding frameworks from existing datasets were applied to new belligerents
and wars of Project Mars. In most cases, however, extensive data collection
was required to build these new measures from scratch. Though the effort
was considerable, so too was the payoff; we are now in a position to test a
broad array of alternative explanations with a much deeper evidentiary base.
I concentrate on three clusters of alternative explanations here.

As detailed in the introduction, perhaps themost oft-cited explanation for
battlefield success is also the most intuitive: belligerents have greater combat
power, and fewer cohesion problems, as their relative strength increases.

19. Guo and Qingchang 2003, 316.
20. Variation in the size, organization, and lethality of these units is an important area for

future research.
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To date, most empirical studies of war draw on the Correlates of War’s Com-
posite Index of National Capability (CINC) to measure relative distribu-
tions of military power. This index captures six measures of demographic,
economic, andmilitary strength, and provides an annual score that represents
the belligerent’s share of total global capability.21 I break with tradition here,
however, for two reasons. First, the addition of new belligerents to the Project
Mars universe, some of them quite powerful, injects substantial measure-
ment error into the calculation of both cumulative global capabilities and an
individual belligerent’s share. Second, and more fundamental, CINC scores
do not provide any information about the military capabilities a belligerent
actually deployed in a given war. Knowing a belligerent’s relative standing in
the global pecking order is unhelpful if they only deployed a fraction of the
total strength, recruited armies “off the books,” so to speak, by enlisting local
or colonial populations, or surged their enlistment and industrial capacities
beyond their CINC values during long attritional wars.

I therefore measure relative forces using a belligerent’s (or coalition’s) share
of the total number of soldiers deployed during the war’s first major ground
battle. I focus on the first battle for several reasons. Military planners have
traditionally, and often mistakenly, emphasized winning the first battle deci-
sively as an important step to eventual victory.22 Initially deployed forces are
bothmore relevant thandistant factors such as industrial production andhave
the advantage of not being confounded by endogenous wartime dynamics.
That is, we avoid the danger of accidentally controlling for the effects of mili-
tary inequality by usingmore aggregatemeasures, especially the total number
of soldiers mobilized during wartime, that are themselves partially shaped
by prior levels of military inequality.23 I also include two additional mea-
sures of material power that avoid these inferential problems. Great power
denotes whether a belligerent was a member of the exclusive club of leading
major powers that dominated the international system due to their especially
high levels of material capabilities, including militaries with global reach.24
Distance to battle records the distance from the belligerent’s capital to the

21. Sarkees andWayman 2010, 26.
22. Nolan 2017.
23. On post-treatment bias, see Acharya, Blackwell and Sen 2016. In the supplemental anal-

yses, I replace relative forceswith the “bad control” of total number of soldiers deployed during
the war as a robustness check.

24. United States (1899–); United Kingdom (1800–); France (1800–1940; 1945–);
Germany/Prussia (1800–1918; 1925–45; 1990–); Austria-Hungary (1800–1918); Russia (1800–
1917; 1922–); China (1950–); and Japan (1895–1945; 1990–) are considered to be Great Powers
by the Correlates ofWar (Sarkees andWayman 2010, 34–35). Great Powers represent 251 of 825
observations in Project Mars.
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war’s first engagement in kilometers (logged). Thismeasure performs double
duty. It captures a belligerent’s ability to project power over distance, a hall-
mark of Great Powers.25 Distance also accounts for the presumed decrease in
opportunities for successful desertion as soldiers find themselves increasingly
encamped among hostile populations and isolated from coethnic networks
that can facilitate escape.26 Alternatively, fighting near home might confer
additional benefits, including heightened resolve, if not desperation, that
pushes soldiers to fight harder to avoid a defeat that imperils the homeland
directly.27

A second theoretical tradition centers around how political institutions
shape battlefield performance. To measure regime type, I draw on the stan-
dard Polity2 indicator, where values range from −10 (the most autocratic)
to +10 (the most democratic) and are taken in the year preceding the war.28
Because these data are tied to theCOW list of countries, I created newPolity2
scores for each new belligerent in Project Mars. For some, this process was
admittedly clumsy. Polity2 scores were not designed with the wide range of
political institutions, including tribal confederacies, khanates, and warlords,
found among new Project Mars entrants. I also substitute regime type for
a simple dichotomous measure of democracy, which denotes whether a bel-
ligerent’s prewar Polity2 was ≥7, the standard threshold for an established
democracy. The empirical expectation here is a simple one: the more demo-
cratic the belligerent, the better its loss-exchange ratio, the lower its incidence
of soldier indiscipline, and the less likely it is to embrace fratricidal violence
as official policy.Democratic opponent was also introduced to capture the per-
ceived advantages of democracies by indicating whether the belligerent was
facing an opponent with a Polity2 score of≥7. Belligerents faced democratic
opponents 121 times in these wars, about 15 percent of all war observations.
Following existing theories, adversaries facing democratic opponents should
exhibit battlefield problems with greater frequency, and possess lower BPI
values, than states fighting non-democracies.

Battlefield performance may also be dictated by whether the belligerent
initiated the war, perhaps through surprise attack, or was itself the victim of
external aggression.29 Initiators are likely tohave superior loss-exchange ratios
and lower incidence of mass indiscipline because they control the timing
and pacing of opening offensives. Blocking detachments, too, should be less
frequent among initiators than victims. Initiator therefore records whether

25. Boulding 1962.
26. McLauchlin 2014.
27. Castillo 2014.
28. Jaggers and Gurr 2004.
29. Slantchev 2004; Wang and Ray 1994.
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the belligerent crossed a political boundary with the intent of seeking bat-
tle or was the first to openly attack the opposing side and inflict casualties.
Joiner denotes whether the belligerent entered an on-going war as a third
party. Joiners may possess especially high degrees of battlefield performance
since they control the timing of their attack and are selectively choosing to
engage an already-weakened foe.30 From this standpoint, democratic initia-
tors should be topperformers, a claim I test using an interaction termbetween
regime type and initiator (regime type*initiator).31

The institutional design of a belligerent’s military may also shape battle-
field fortunes. I therefore collected data on three dimensions ofmilitary orga-
nizations. First, standing denotes whether the belligerent had a permanent
prewar army or whether it was levied for the purpose of attacking or defend-
ing. Standing armies are able to generate socialization pressures through per-
sistent training and indoctrination that levied armies cannot match. As a
result, standing armies should exhibit superior combat power and cohesion.
Second, I built a sevenfold index that tracked how belligerents recruited
their armies and specified their primary recruitment channel, from which
≥50 percent of its soldiers were recruited, and secondary channels, if present,
through which the remaining 10–49 percent of its soldiers were drawn.32
Two variables were built from this recruitment index. Full volunteer records
whether the armywas staffed solely by volunteers rather than conscripts, mer-
cenaries, or slaves. These armies likely havehighermotivation andbetter skills
than their counterparts, resulting in superior combat power and cohesion.
Existing theories suggest that conscripts are far more likely to desert and to
suffer heavier casualties than professional volunteer armies, for example.33
Composite is a dichotomousmeasure that recordswhether a belligerent’s army
was drawn from two ormore different recruitment streams. Blending recruit-
ment paths may render armies more vulnerable to indiscipline since their
components may not mesh well together, creating vulnerabilities that oppo-
nents could exploit. Historically, colonial and other expeditionary armies
were almost invariably composite in nature, drawing onmultiple recruitment
streams among different populations to recruit soldiers.34

30. Downes 2009.
31. Reiter and Stam 2002.
32. Belligerents could identify andmobilize soldiers fromwithin their own societies via four

channels: volunteers, conscripts, mercenaries, and slaves (or other coercion-based approaches
such as abduction). Three additional channels were added to allow for recruitment outside of
a belligerent’s own borders or territorial possessions: volunteers, mercenaries, and slaves.

33. McLauchlin 2015; Horowitz, Simpson and Stam 2011.
34. Composite is only weakly correlated withmilitary inequality and bands at 0.19 and 0.20,

respectively.
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4.1.4. Controls

Finally, I add several new control variables that might also influence battle-
field performance. Civil war denotes whether the war was an armed conflict
between two or more sides subject to the same prewar government that
resulted in at least five hundred battle-related fatalities. This variable helps
account for the possibility that mass desertion and side-switching might be
especially prevalent in these kinds of wars given cross-cutting ethnic cleav-
ages and the close proximity of soldiers to their families, homes, and support
networks. Casualties might also follow a different logic in these wars. Multi-
party captures whether the war was fought between more than two belliger-
ents, which creates different implications for defection and desertion than
bilateral conflicts.35 I also created war birth, a binary variable that denotes
whether a belligerent was fighting the war within the first two years of its exis-
tence. Facedwith severe time and resource constraints, these new statesmight
experience battlefield failures at a higher clip than their more established
counterparts, especially if they are waging high-stakes wars of independence.
These states possess slightly higher levels of military inequality than their
peers, though the difference is only statistically significant in the earlymodern
era. There are 79 war birth observations in the Project Mars dataset. A final
variable, non-COW belligerent, identifies the 124 new belligerents added to
ProjectMars that are not included inCOW’s Inter-StateWar dataset.36 These
belligerents collectively account for 24 percent of all observations in Project
Mars (193 of 825).

4.1.5. Caveats

All large-scale data collection efforts face limitations; ProjectMars is nodiffer-
ent. Two caveats deserve special mention here. First, these data provide only
a snapshot of each belligerent’s aggregate performance in a given war. While
valuable for uncovering cross-national patterns, these data do not directly test
the argument at the battle level and cannot identify intrawar dynamics.37 Nor
are these data fine-grained enough to test the proposed causal mechanisms,
a task better suited for the qualitative paired comparisons detailed in subse-
quent chapters. A battle-level dataset remains something of a holy grail for
conflict researchers, a trulyHerculean endeavor best tackled collectively. As it
stands, Project Mars represents the beginning of a conversation rather than
the final word on these understudied battlefield outcomes.

35. Christia 2012.
36. The correlation between war birth and non-COW belligerent is modest (0.34).
37. For a similar cross-national approach to studying a sensitive battlefield topic, see Cohen

2016, 67–71.
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Second, it is possible that political bias has crept into the data genera-
tion process, in several ways. Desertion, defection, and, above all, the use
of violence against one’s own soldiers, represent contested, often shameful,
chapters of a nation’s history that are usually sidelined in official narratives
of the war. Few political regimes, especially those engaged in nation-building
aroundwartime sacrifices, are likely to admit that “patriotic” soldiers switched
allegiance orwere coerced to fight. Powerful incentives therefore exist tomin-
imize, or deny outright, the occurrence of soldier indiscipline. In extreme
cases, reports ofmass desertion anddefection, and especially the use of block-
ing detachments, have been purged almost entirely from official narratives.
To take one example, a growth industry now exists in Russia, fueled by the
declassification of long-buried files, of books on so-called forgotten units
that were overrun or destroyed during the Second World War and subse-
quently were stricken from official rosters to minimize losses.38 At the same
time, a victor’s bias also exists, in which victorious powers rewrite the war’s
narrative to exaggerate the cohesion problems of their enemies while down-
playing their own issues. This is especially likely in cases where the adversary
is completely destroyed as an independent state, leaving no one to contest
the skewed narrative.39 In short, the combination of national sensitivities and
political imperatives collude to sweep these behaviors under the rug. As such,
Project Mars data on the incidence of mass desertion, defection, and block-
ing detachments likely exhibit a conservative bias that underestimates their
actual frequency on the battlefield. They should, in other words, be viewed as
the floor, not the ceiling, of possible estimates of their battlefield presence.

4.2. Descriptive Statistics
As the opening wedge in our empirical analysis, I summarize Project Mars
data on military inequality and battlefield performance in table 4.1. In total,
there are 825 belligerent observations, each of which summarizes an army’s
performance in a given war. Belligerents are sorted according to their respec-
tive band of inequality; the mean military inequality coefficient value is also
provided for each band. We can clearly see the military inequality possibility
frontier at work: there are 467 belligerents that entered their wars with low
inequality (56 percent), 216 at medium levels (26 percent), 118 at high levels
(14 percent), and only 24 (or 3 percent) at extreme levels of inequality. These
data underscore the difficulty in fielding armies staffed solely or principally

38. In that vein, a heated, often partisan, debate has recently appeared on the role of block-
ing detachments and the extent of their violence against Red Army soldiers (Beshanov 2004;
Glantz 2005a; Filippenkov 2016).

39. A state was coded as conquered or destroyed in 113 of 825 observations in Project Mars.
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from repressed ethnic groups. The mean number of ethnic groups in each
army also varies across different bands of inequality. Belligerents with low
inequality and, somewhat curiously, extreme inequality both field armies that
contain somewhat fewer ethnic groups than theirmediumandhigh inequality
counterparts. Thismaypartly reflect the success of inclusive states in fostering
attractive national identities that subsume existing ethnic ones or, conversely,
the outcome of repressive homogenization in extreme inequality belliger-
ents. Conversely, it may simply be that these states had different preexisting
ethnic makeups. I explore whether this difference in the number of ethnic
groups, rather than their prewar treatment by the state, is driving variation in
battlefield performance in the analyses below.40

Subsequent columns outline the percentage of belligerents within each
band that suffered below-parity casualties, mass desertion and defection, and
deployed blocking detachments during the war. The total number of occur-
rences for each battlefield pathology is provided in parentheses. Even a cur-
sory glance at these data reveals how rising levels of inequality are associated
with declining battlefield performance. Take, for example, the below-parity
casualties. Only one-quarter of low inequality belligerents recorded loss-
exchange ratios below parity. By contrast, 45 percent of medium inequality
belligerents, nearly two-thirds of all high inequality belligerents, and a stag-
gering three-quarters of all extreme inequality belligerents suffered greater
casualties than they inflicted on enemy forces. In all, 140 of the 229 belliger-
ents in the Project Mars dataset experienced wartime below-parity casualties
at least once. Mass desertion follows an identical pattern. Low inequality bel-
ligerents experienced mass desertion in one-fifth of their total observations,
compared with 44 percent of all medium inequality observations and two-
thirds of high inequality ones. Mass desertion was a virtual certainty among
extreme inequality belligerents, with only a single observation (the LTTE
during its 1990–2002 war with Sri Lanka) failing to breach the 10 percent
threshold denoting mass desertion. A full 127 of 229 belligerents experienced
mass desertion at least once, emphasizing its widespread (and understud-
ied) nature. Historically, both Chinese and Russian armies have been prone
to bouts of mass desertion, with its occurrence noted in 46 percent (12/26)
and 63 percent of their observations, respectively. Brazil, Kokand, and the
Mahdiya also recordedmass desertion in nearly all of their wars, suggesting a
chronic frailty within their armies.

40. The mean difference in the number of ethnic groups between low inequality and
the remaining three bands is 1.31. Though substantively small, this difference is statistically
significant at t= 7.49, p≤ 0.000.
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168 chapter 4

Mass defection, too, becomes more common as we move up the rungs of
inequality, though it remains less frequent than mass desertion. About 8 per-
centof low inequality belligerents’wartimeobservationsweremarredbymass
defection, rising to one-quarter of medium inequality and 41 percent of high
inequality belligerent observations. Mass defection occurred in just under
half of all extreme inequality belligerents’ wartime observations. A total of
89 different belligerents experienced mass defection during at least one of
their wars. Some armies faced chronic side-switching: Uruguay, the Yemen
Arab Republic, and Hungary all experienced mass defection in two-thirds of
their respective wartime observations. China’s soldiers defected during 12 of
26wars, especially during thenineteenth century, while theRussianArmy suf-
fered mass defection in 7 of 49 wars. Similar distributions were recorded for
the deployment of blocking detachments. Some 10 percent of low inequality
belligerent observations saw the emergence of these formations, compared
with one-quarter, one-third, and nearly half of all observations by medium,
high, and extreme belligerents. Surprisingly, 70 different belligerents resorted
to blocking detachments during their wars. The Asante Empire used these
formations in three of their four wars; Russia and the Soviet Union did so for
nearly 40 percent of their wars; and the Ottoman Empire deployed them in
over one-third of its wars.

Finally, belligerents with low inequality score highest on the composite
battlefield performance index (BPI). With a 1 representing the best possi-
ble performance, low inequality belligerents recorded a mean 0.841 score.
Medium inequality belligerents trail far behind, at 0.656, while high inequality
belligerents manage only a 0.479 average score, which indicates that two of
these four battlefield deficiencies are present. Extreme inequality belligerents
bring up the rear, recording a meager 0.343 score, indicating that their armies
routinely experience three of these four problems in the same war.

These descriptive statistics provide initial evidence of the dangers of
inequality across individual and composite measures of battlefield perfor-
mance. Each step up the rung of inequality results in diminished performance
acrossmeasures that are imperfectly correlated with each other, helping build
our confidence that we have correctly identified a wide-ranging and robust
relationship between inequality and battlefield outcomes.41 Inclusion does
not guarantee battlefield perfection, however. Low inequality belligerents
still fall short of the ideal on the battlefield performance index even as they
perform comparatively better than belligerents at higher bands of inequality.
Intriguingly, these battlefield problems occur with varying probabilities.

41. The highest correlation is between desertion and defection (0.34), followed by deser-
tion and blocking detachments (0.23) and defection and blocking detachments (0.17).
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Casualties below parity and mass desertion are twice as common among
wartime experiences than either mass defection or blocking detachments.
Defection arises at only half the rate as desertion, confirming my earlier
intuition that would-be defectors face greater logistical and other obstacles
than deserters. Blocking detachments also appeared in 18 percent of all
observations, a far higher rate of self-coercion thanour current theories admit.
Finally, these data suggest an upper bound on battlefield dysfunction. Only
14 different belligerents managed to score a 0 on the battlefield performance
index; a 0 was recorded on only 20 occasions. Russia holds the unfortunate
prideof place for this achievement, reaching this nadir four times in its history.

4.3. Statistical Analysis, Part I: TheMilitary
Inequality Coefficient

Descriptive data are useful for drawing initial inferences about military ineq-
uality andbattlefieldperformance.We requiremore sophisticatedapproaches,
however, if we are to test whether this relationship survives in the face of
alternative explanations and control variables. I therefore draw on statistical
regression (Ordinary Least Squares and logistic regression) to test whether
increased military inequality is associated with diminished battlefield per-
formance in the early modern (1800–1917) and modern (1918–2011) eras
of conventional war. For each measure of battlefield performance, I first
regress military inequality alone, and then introduce a more complicated
model that incorporates the full range of alternative explanations and control
variables.42

Table 4.2 reports the coefficients from these models for all four measures
of individual battlefield outcomes as well as the combined battlefield per-
formance index for the early modern era. The results are stark: Military in-
equality is positively associated with casualties below parity, the outbreak of
mass desertion and defection, and the fielding of blocking detachments at the
p≤ 0.001 level regardless ofwhethermilitary inequality is alone or testedwith
the fullmodel. The sameholds true for the combined battlefield performance
index; military inequality is associated with decreased performance in Mod-
els 9a and 10a at the p≤ 0.001 level. That these findings change only slightly
when the full battery ofmeasures for alternative explanations and controls are
added to the mix highlights the robustness of this relationship.

But does it hold in the modern era? Indeed, the same pattern holds when
we reestimate the same models for the post-1917 era (table 4.3). Military

42. These full models were used to generate figure 1.1 displayed in the introduction.
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174 chapter 4

inequality is once again positively associated with the occurrence of all four
battlefield problems and remains statistically significant at the p= 0.001 level.
This relationship persists even after a battery of measures for alternative
explanations and relevant controls are included. Military inequality is also
associated with lower scores on the composite battlefield performance index.
In fact, the decrease in performance on the BPI is even steeper in themodern
era, suggesting that the lethality of modern weapons may be increasing the
penalties associated with military inequality. In brief, there is considerable
evidence that rising levels of military inequality are associated with a range
of negative battlefield outcomes across the early modern and modern eras of
conventional war.

Whilemilitary inequality surmounted the hurdle of statistical significance,
it still remains to be seen whether it has substantively important effects on
battlefield performance. I therefore turn to figures and percentage changes to
illustratemilitary inequality’s effects oneach aspect of battlefieldperformance
across each historical era.43

Figure 4.2 plots a belligerent’s predicted probability of a loss-exchange
ratio below parity, the incidence of mass desertion and defection, and the
deployment of blocking detachments for armies during the earlymodern and
modern eras. For each battlefield problem, and for each historical era, we can
clearly see the positive relationship at work: an increase inmilitary inequality
is associated with an increased probability that a belligerent’s army will suffer
from reduced combat power or cohesion. Loss-exchange ratios, for exam-
ple, plummet as military inequality increases. At extreme levels of military
inequality, it becomes a near certainty that the belligerent’s army will suffer
lopsided casualties in the early modern era. During the modern era, extreme
levels of military inequality are associated with a 75 percent predicted prob-
ability that loss-exchange ratios will be unfavorable. The same holds true for
mass desertion. Once a belligerent breaches a military inequality coefficient
of 0.60, mass desertion appears almost unavoidable in the early modern era
and only slightly less likely in the modern one. The odds of mass defection,
too, skyrocket in the modern era, with about a 35 percent likelihood at a 0.40
military inequality coefficient but a nearly 60 percent likelihood once the
belligerent reaches 0.60. Consistent with the results above, the modern era
especially punishes belligerents with high inequality; the likelihood of experi-
encingmass desertion or defection top out at higher probabilities than during

43. I report percentage point estimates in the text without 95 percent confidence intervals
for readability; these are plotted on the relevant figures.
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figure 4.2. Military Inequality and Battlefield Performance by Historical Era
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figure 4.3. The Negative Relationship BetweenMilitary Inequality and the Battlefield
Performance Index by Historical Era

the early modern era. Relatedly, belligerents turn to blocking detachments at
lower levels of military inequality in the modern era, perhaps a tacit recog-
nition of the greater probability of mass desertion and defection occurring
within their ranks.44

Figure 4.3 extends these statistical tests to the composite battlefield per-
formance index. Once again, higher values of military inequality are associ-
ated with diminished performance across both eras. Highly inclusive armies
clearly attain the highest BPI values, though it bears emphasizing that these
belligerents do not necessarily obtain a perfect index score. Once belligerents
reach a threshold of 0.20 for military inequality, however, they have already
lost a mean of 0.25 from their BPI score, indicating that their armies expe-
rienced at least one of the four battlefield problems tracked by Project Mars.
By 0.40, the averageBPI score has dropped to about 0.55, nearly halfway down
the BPI scale. Belligerents with a military inequality score of 0.70 have wit-
nessed their mean performance fall precipitously to about 0.30 on the BPI
scale, a near-disastrous value. The penalties imposed by inequality are again
somewhat higher in themodern era, particularly for those belligerents toward
the more extreme end of the military inequality continuum. Compare, for
example, the mean BPI score for belligerents at a military inequality value
above 0.60 in the early modern and modern eras. These belligerents actually
dip below a predicted mean 0.25 BPI value in the modern era, denoting

44. All predicted probabilities generated using the full regression models outlined in
table 4.2 and table 4.3.
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figure 4.4. TheMarginal Effects of Military Inequality on Battlefield Performance by
Historical Era

a disastrous level of battlefield performance (narrowly) avoided by similar
belligerents in the early modern era.

How substantively important is military inequality for explaining these
outcomes? Figure 4.4 plots the average marginal effects and associated 95
percent confidence intervals of military inequality on each battlefield out-
come for each historical era.45 Average marginal effects can be interpreted
as the predicted likelihood of an outcome given a one-unit change in the
variable—here, a shift in military inequality from 0 to 1—while marginaliz-
ing over all other covariates. All reported estimates are substantively large,
exceeding a 50 percentage point increase in every instance, and are statisti-
cally significant. In the earlymodern era, military inequality is associatedwith
a 64.5 percentage point increase in the likelihood of suffering below-parity
casualties; in the modern era, this estimate rises to a 73.6 percentage point
increase. Military inequality’s predicted effects on mass desertion are even
larger, reaching staggering 95.4 and 105.4 percentage point increases in the
earlymodern andmodern eras, respectively.Mass defection also records large
swings of 67.8 and 57.6 percentage point increases when shifting from per-
fect equality to perfect inequality in the early modern and modern periods.
Blocking detachment deployment also proves sensitive tomilitary inequality,

45. All average marginal effects are determined by a generalized linear model (GLM) using
the full complement of measures for alternative explanations and controls.
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178 chapter 4

registering 51.6 and 67.3 percentage point increases in the likelihood of their
use during the early modern and modern eras, respectively. The BPI also
reflects the negative effects of inequality. Average marginal effects of −0.783
and −0.909 are recorded for the early modern and modern eras, signify-
ing that the shift from perfect equality to perfect inequality results in a near
total collapse of battlefield performance for the average belligerent. A−0.783
decrease represents most of the BPI continuum, suggesting that belligerents
with extreme inequality will have at least three of these four battlefield prob-
lems in the early modern era. The trend is even worse in the modern era; a
−0.909 decrease translates into a performance near the bottom of the BPI
scale in which almost all problems are present on average. In short, military
inequality is not only statistically significant but also substantively important
for explaining both individual and aggregate battlefield performance within
each of these distinct historical eras.

4.4. Ethnic Diversity and Battlefield Performance
Can these findings be explained simply by an army’s ethnic diversity? Perhaps
armies face increased transaction costs and coordination problems as more
ethnic groups are represented in the ranks. Language barriers, incompatible
ethnic preferences, and disagreement over policies may all increase with the
number of ethnic groups under arms, conspiring to drag down an army’s
battlefield performance.

To test this claim, I reestimated the models above with a new variable,
ethnic groups, that records the (logged) number of ethnic groups present in
the army at the war’s outset. Figure 4.5 plots the averagemarginal effects asso-
ciated with ethnic groups. For the most part, the substantive effects of the
number of ethnic groups are modest and, in several instances, indistinguish-
able from zero. A one-unit change in ethnic groups—that is, a shift from one
to nineteen ethnic groups in the army—results in an 8.8 percentage point
increase in the predicted likelihood of suffering a below-parity loss-exchange
ratio in the early modern era, for example. The predicted likelihood falls to
6.4 percentage points in the modern era and fails to reach conventional lev-
els of statistical significance. Ethnic groups’ largest effects are found on mass
desertion, where a one-unit change is associated with an 11.3 and 16.1 per-
centage point increase in the predicted likelihood that soldiers will abandon
the fight and return home. A similarly massive shift in the number of eth-
nic groups fails to budge the predicted likelihood of mass defection in the
early modern era, with only a statistically insignificant 2.6 percentage point
increase. Ethnic groups is associated with a 12.7 percentage point increase in
the modern era, however. The relationship between the number of ethnic
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figure 4.5. TheMarginal Effects of Ethnic Diversity on Battlefield Performance by Historical
Era.

groups and blocking detachments also fails to reach statistical significance in
the early modern era; a 16.6 percentage point increase is noted in the mod-
ern era. Turning to a belligerent’s BPI score, ethnic groups is associated with
a slight−0.07 drop in the early modern era and a larger−0.12 decrease in the
modern era. In short, the number of ethnic groups does appear to cause some
friction, but the effect is dwarfed substantively by military inequality, which
retains its expected direction and statistical significance at the p≤ 0.001 level
or better for all regressions. The state’s prewar treatment of ethnic groups, and
their demographicweightwithin the army, are farmore important for explain-
ing battlefield outcomes than simply the number of ethnic groups within the
ranks.46

4.5. Climbing the Ladder of Inequality: Statistical Analysis
Using Bands of Inequality

Due to variation in the quality and quantity of historical evidence across
belligerents, there is an unavoidable element of uncertainty around point
estimates of military inequality. To mitigate these issues, I employ a second
measure, bands of inequality, that collapses the military inequality continuum

46. The correlation between military inequality and ethnic groups is quite modest at 0.24.
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180 chapter 4

into four levels (“bands”) with clear cutpoints: low (0–0.20), medium
(0.21–0.40), high (0.41–0.60), and extreme (≥0.60).47 This scaled variable
helps soften measurement issues while permitting the identification of broad
trends across different levels of inequality. It also has the advantage of captur-
ing an intuitive understanding of military inequality as a series of gradations
rather than a specific point estimate. In turn, bands sets up a threefold com-
parison of military inequality’s effects when shifting from (1) low to medium
bands; (2) medium to high bands; and (3) low to high bands. I use first
differences to convey the substantive interpretation of the magnitude of the
effects of these cross-band shifts, measured in percentage points, on the pre-
dicted likelihood that a given battlefield problem will manifest itself within a
belligerent’s army in each historical era.48

Replacing military inequality with bands and then reestimating the full
models in table 4.2 and table 4.3 returns broader similar results as obtained
above. All regressions yield a positive and statistically significant bands at
p≤ 0.001 or better for each battlefield measure, including the composite BPI,
for each era. What does this mean substantively for battlefield outcomes?

Beginning with loss-exchange ratios below parity, a shift from the low to
medium band of inequality is associated with a 17.2 percentage point increase
in the likelihood that a belligerentwill suffer the brunt of casualties in the early
modern era. A similar 17.6 percentage point increase is observedwhen shifting
from the medium to high band of inequality. As a result, the shift from low to
high levels of inequality is associated with a large 35 percentage point increase
in the likelihood that a belligerent’s loss-exchange ratio will be unfavorable
(see figure 4.6(a)). For the modern era, a shift from the low to medium band
of inequality is associatedwith a slightly smaller 14.1 percentage point increase
that is surpassed by a 19.1 percentage point increase when moving from the
medium to high band. Shifting from the low to high band is thus associated
with a 33.2 percentage point increase in the predicted likelihood of lopsided
casualties during the modern era.

47. In the following analysis, I combine extreme and high inequality belligerents into the
same band due to the small number of belligerents with a military equality value of≥0.60.

48. First differences were generated by Clarify using full models outlined in table 4.2 and
table 4.3. All continuous variables except regime type and regime type*initiator were set at
their mean to create meaningful values (Hanmer and Kalkan 2013). All dichotomous variables
were set at median values; K= 1000 simulations were estimated (King, Tomz andWittenberg
2000; Tomz, Wittenberg and King 2003). The baseline belligerent is a stable autocratic non-
Great Power with half of the total fielded forces that possesses a permanent (i.e., standing) and
non-volunteer army recruited through composite channels, and that is fighting about 400–450
kilometers from home in a non-civil war.
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We find a similar pattern with mass desertion. In the early modern era,
a shift from the low to medium band is associated with a 20.6 percentage
point increase in the predicted likelihood of mass desertion. This climbs to
a 23.2 percentage point increase when shifting from themedium to high band
of inequality. Together, a move from the low to high band of inequality is
associated with a 43.8 percentage point increase in the likelihood that mass
desertion will plague a belligerent’s army. The results are even larger for the
modern era. Moving from the low to medium band of inequality is associ-
ated with a 26.7 percentage point increase; from the medium to high band, a
whopping 30.6 percentage point increase. Holding all other variables at their
mean, a shift from the low to high band of inequality is thus associated with
a 57.3 percentage point increase in the predicted likelihood of mass desertion
(see figure 4.6(b)).

The same trendshold true formass defection, though themagnitudeof the
changes in predicted probability is smaller than observed for mass desertion.
In the early modern era, a shift from the low to medium band of inequality is
associated with a 10.8 percentage point increase in the predicted likelihood
of mass defection, rising to 22.6 percentage points when moving from the
medium to high band. All together, a shift from the low to high band of
inequality is expected to increase the predicted likelihood of mass defection
by 33.5 percentage points. This relationship attenuates sharply in the modern
era, however. Moving from the low to medium band is associated with only
a 4.3 percentage point increase, while the medium-to-high shift is predicted
to increase the likelihood of mass defection by only 9.5 percentage points.
Transitioning from the low to high band is therefore associated with a mod-
est 13.8 percentage point increase (see figure 4.6(c)). These results confirm
the earlier intuition that mass defection is harder to coordinate successfully
than mass desertion, helping to explain its relatively infrequent nature in
Project Mars data. Indeed, would-be defectors must not only escape from
their own lines but successfully navigate surrender to enemy forces, a fraught
endeavor.

Bands of inequality also shape the predicted likelihood of blocking detach-
ments being fielded, albeit modestly. Beginning with the early modern era, a
shift from the low to medium band of inequality is associated with an 8.1 per-
centage point increase, while a shift from themedium to high bandof inequal-
ity is associated with another 13.3 percentage point increase. Moving from the
low to high band of inequality is thus associated with a combined 21.4 per-
centage point increase in the predicted likelihood that blocking detachments
will be ordered onto the battlefield. The magnitude of these expected proba-
bilities jumps in the modern era. We observe a 10.2 percentage point increase
whenmoving from the lowband tomedium; an 18.5 percentage point increase
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figure 4.6. Changes in the Predicted Likelihood of Wartime Behaviors for Shifts in Bands of
Military Inequality
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le s sons from project mar s 183

when shifting from medium to high; and a 28.8 percentage point increase
when moving from the low to high band of inequality (Figure 4.6(d)).

Finally, we can observe the effects of shifting bands on the aggregate
battlefield performance index. Here I set the outcome of interest as the pre-
dicted likelihood that a belligerent will manage to score only a 0.50, the BPI’s
midpoint that denotes two of these four battlefield problems appeared in a
belligerent’s army. Starting with the early modern era, a shift from the low to
medium band is associated with a 22.6 percentage point increase; from the
medium to high band, a 29.3 percentage point increase; and a nearly 52 per-
centage point increase in the likelihood of amiddling BPI scorewhenmoving
from the low to high band. In themodern era, a shift from the low tomedium
band is associated with a 20.8 percentage point increase; a 34.7 percentage
point increase when climbing from the medium to high band; and a mas-
sive 55.5 percentage point increase whenmoving from the low to high band of
inequality. These are substantively very large effects. By comparison, sliding
from a fully autocratic to fully democratic political regime, a truly enormous
shift, is associated with only a paltry 7.7 percentage point increase in a bel-
ligerent’s BPI score in the early modern era (and Regime Type does not reach
statistical significance).

These findings collectively provide strong support for the claim that pre-
warmilitary inequality sabotages a belligerent’s subsequent battlefield perfor-
mance. Both Military Inequality and Bands uncover the same relationship:
rising levels of inequality are associated with the increased likelihood that
each of these four problems will appear and that overall performance, asmea-
sured by the BPI, will correspondingly fall. These findings also confirm the
trend initially noticed in the descriptive statistics: ethnic discrimination, best
captured by the medium band of inequality, does exact a toll on battlefield
performance. Ethnic marginalization is costly, jeopardizing a state’s military
fortunes even if collective violence is never wielded against these targeted
populations. The expected stepwise pattern is also evident. Each new step
up the rungs of the ladder of inequality is associated with a marked, in many
cases neatly symmetrical, decrease in battlefield performance. The discon-
tinuous jumps in the predicted probability of mass desertion and blocking
detachment deployment in themodern era helps underscore howprewar vio-
lence can create incentives for targeted soldiers to escape and for commanders
to turn to blocking detachments to force them to remain in place. Again,
while low inequality belligerents are not entirely free of battlefield problems,
their issues pale in comparison to belligerents that cluster at medium and
(especially) high bands of inequality.
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184 chapter 4

4.6. A Closer Look: Two-Control Group Comparison
UsingMatching

The convergence of findings using military inequality and bands is encourag-
ing. Yet caution is warranted. It is possible that high inequality belligerents are
systematically different than their medium or low inequality counterparts in
ways that skew our conclusions about inequality’s effects on battlefield per-
formance. Perhaps these belligerents are far weaker or more autocratic than
their more inclusive counterparts. If so, then these traits, rather than military
inequality, might be driving observed differences on the battlefield. More-
over, if these imbalances are in fact present, then naive statistical analysis
alone is likely insufficient to estimate the direction andmagnitude of military
inequality’s effects. I therefore turn tomatching toboost our confidence in the
association between inequality and battlefield performance that was identi-
fied in the preceding analysis. Using awell-known approach calledCoarsened
Exact Matching, I constructed a balanced sample consisting of “treatment”
and “control” belligerents that share similar attributes except for their prewar
levels ofmilitary inequality.Here, “treatment” caseshadhigh levels of inequal-
ity, while “controls” had either low or medium levels.49 Belligerents with
no match from the “control” pool are down-weighted or dropped from the
analysis entirely. This procedure leavesbehindabalanced sample inwhichdif-
ferences in traits between treated and control cases are squeezed out, helping
isolate the effects of military inequality.50

As an additional hurdle formy proposed argument, I check the robustness
of prior findings by comparing high belligerents with two different control
groups.51 I first reestimate the fullmodels in tables 4.2 and4.3 usingTreatment,
which compares high belligerents to similar low inequality states (Control
Group 1).52 This comparison should illuminate the stark penalties associated
with shifting from low to high inequality within the matched sample across
all measures of battlefield performance.

I then reestimate the full models in tables 4.2 and 4.3 using medium in-
equality belligerents as the second control group. This comparison helps
isolate the consequences of shifting from medium inequality, which most

49. I pool the small number of extreme inequality belligerents with those possessing high
levels to create a single treatment group.

50. Onmatching, see Rubin 2006; Ho et al. 2007; Iacus, King and Porro 2012.
51. On two-control group comparisons, see Rosenbaum 2010, 332-39.
52. Specifically, I use CEM to adjust for imbalances across thirteen covariates from the full

models in tables 4.2 and 4.3, with one exception. I swap regime type for the dichotomous
democracy measure to facilitate matching; I also created a new interactive term forDemocratic
Initiators. All regressions use the CEM-generated weights.
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le s sons from project mar s 185

belligerents achieve through some form of ethnic discrimination, and high
inequality, a peak reached only by inflicting collective violence on targeted
ethnic groups. We can also use this comparison to detect whether increasing
the “dosage” of inequality at higher levels still erodes battlefield performance
or, alternatively, ifmost of the causal actionoccurs in the comparisonbetween
low and high inequality belligerents (as represented as Control Group 1).

What, then, are the battlefield consequences of shifting from low to high
inequality (Control Group 1), and frommedium to high inequality (Control
Group 2)? Figure 4.7 illustrates the average marginal effects that result from
each of these comparisons for each battlefield measure across each historical
era usingonly thematcheddata. Put simply, these results suggest that the aver-
age marginal effects of each shift are large and statistically significant across
time and (nearly) all measures, indicating once again that military inequality
is associated with decreased battlefield performance.

Take relative casualties, for example (figure 4.7(a)). We observe a large
33 percentage point increase in the likelihood that a belligerent will experi-
ence below-parity losseswhenmoving from low to high inequality in the early
modern era, holding all other variables at their mean. We observe another
15.5 percentage point increase in the same era when shifting from medium
to high inequality, indicating that the shift from ethnic discrimination to
collective violence imposes additional penalties. In the modern era, the low-
to-high comparison is associated with a 27.1 percentage point increase in the
likelihood of below-parity casualties, while a medium-to-high shift produces
an additional 15.4 percentage point increase (though it dips slightly below
conventional levels of statistical significance).

Mass desertion and other cohesion-related battlefield problems exhibit
similar patterns. A shift to high from low inequality produces a 36.8 percent-
age point increase in the likelihood of mass desertion, while a shift from
medium to high inequality creates another 20.5 percentage point increase (see
figure4.7(b)) in thepre-1918 era. The effects are even larger in themodern era:
a comparison with Control Group 1 increases the likelihood of mass deser-
tion by 46.2 percentage points, while Control Group 2 produces an additional
45.5 percentage point increase. Turning to mass defection, a shift from low
inequality to high is associated with a 24.3 percentage point increase in the
early modern era. A further 18.2 percentage point increase is associated with
a jump from medium to high inequality in the same era. In the modern era,
we observe smaller increases of 15.7 and 13.9 percentage points for Control
Group 1 and 2 comparisons (figure 4.7(c)).Military inequality affects the like-
lihood of a belligerent using blocking detachments in similar fashion. Control
Group 1 and 2 return near identical 15.5 and 13.3 percentage point increases
in the odds of blocking detachments making a battlefield appearance in the
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figure 4.7. Average Marginal Effects of HighMilitary Inequality Compared to Low (Control
Group 1) andMedium (Control Group 2)Military Inequality UsingMatching
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le s sons from project mar s 187

early modern era, respectively. In the modern era, a shift from low to high is
associated with a 19.6 percentage point increase, and from medium to high
a further 16.4 percentage point increase (figure 4.7(d)). These same patterns
hold in the aggregate battlefield performance index. In the early modern era,
we observe downward shifts of−0.324 and−0.174 for Control Group 1 and 2
comparisons, respectively. In the modern era, the penalties are even more
severe, with a−0.384 and a−0.226 decrease in BPI values for Control Group
1 and 2 (figure 4.7(e)), respectively.

In sum, the penalties levied against battlefield performance are high-
est with Control Group 1, where the disparity in military inequality is
largest across belligerents. By contrast, the average marginal effects for Con-
trol Group 2 are typically reduced, as befitting the smaller difference in
levels of prewar military inequality. Yet penalties still accrue when climbing
from medium to high levels of military inequality. While ethnic discrimi-
nation imposes battlefield costs, the state’s use of collective violence against
its own citizens represents an additional distinct tax on its battlefield for-
tunes. This second set of analyses should be doubly reassuring: we not only
recover the same basic relationship within the matched sample as we do the
broader Project Mars dataset, but it survives the use of multiple compari-
son groups, indicating that we have correctly identified a durable empirical
pattern.

4.7. Robustness Checks
This chapter has presented a raft of new data and findings. It is only natural
to wonder, however, how robust these findings are to alternative model spec-
ifications and measurement strategies. While a full accounting can be found
in the book’s online appendix, I briefly discuss some of the most important
robustness checkshere. Drawingon the fullmodels in table 4.2 and table 4.3 as
benchmarks, a partial list of supplemental analyses includes: (1) reestimating
allmodelswith alternativemeasures formaterial preponderance, regime type,
andmilitaryorganization; (2) includingfixedeffects for decades, regions, spe-
cific belligerents, and multi-campaign wars;53 (3) dropping all wars in which
belligerents substituted air or naval power for ground forces, minimizing
their exposure to casualties and opportunities for mass desertion and defec-
tion;54 (4) reestimating all models with indicator variables for the confidence

53. Belligerents include the Ottoman Empire, United Kingdom, France, USA, Russia, and
Germany. Multi-campaign wars include the NapoleonicWars, WorldWar I, andWorldWar II.

54. Ten wars in total fit these criteria, including the 1999 Kosovo War and the 2001 Afghan
War as well as older cases like the Netherlands during the Bombardment of Algiers (1816).
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188 chapter 4

of our judgment in data quality for all battlefield performance measures;
(5) sensitivity analysis using different thresholds (5 percent, 20 percent) for
definingmass desertion and defection; and (6) replacing the binary variables
for below-parity casualties, mass desertion, and mass defection, with mean
estimates of their actual values. In all cases, military inequality retained its
statistical significance and substantive importance.

Two robustness checks deserve special mention here. First, I conducted
a placebo test in which, as a mad scientist of sorts, I randomly assigned
new military inequality coefficients to belligerents for all 825 observations.
Doing so permits investigation of whether we have correctly identified an
association between inequality and battlefield outcomes or, alternatively, we
have accidentally captured a spurious relationship due to some hidden pro-
cess in the data. If an association is truly present, then military inequality
should no longer be statistically significant once these new randomly gener-
ated values have replaced the original ones. Indeed, this is exactly what hap-
pens; military inequality loses statistical significance in nearly every model in
table 4.2 and table 4.3, confirming that we have identified a genuine associa-
tion at work.

Second, perhaps these findings are simply an artifact of themore expansive
list of wars and belligerents of Project Mars. Nearly all existing quantitative
work draws on the venerable, if smaller, Correlates of War data universe,
and so what is needed is a direct examination of military inequality’s effects
within this more restrictive set of cases. I therefore reestimated the models
in tables 4.2 and 4.3 twice, first using only COW-approved belligerents and
thendrawingonly onCOW-approvedwars. This latter test is especially severe
since it discards nearly two-thirds of the (hard-won) Project Mars dataset. In
the COW-only belligerent analysis, military inequality remains statistically
significant at p≤ 0.002 in every single model. Using COW’s latest Version
4.0,55 military inequality remains statistically significant at p≤= 0.01 level
in eight of ten models for both historical eras using only COW-approved
wars. Only mass defection proves somewhat problematic: military inequal-
ity remains statistically significant at the p≤ 0.05 level for the early modern
era but narrowly misses conventional levels of significance for the modern
era. While ProjectMars thus provides amore expansive view of conventional
wars and their participants, the book’s findings can nonetheless be replicated
within the dominant COW universe, boosting our confidence in the robust-
ness and generalizability of the relationship between military inequality and
battlefield success.

55. Correlates of War 2010.
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le s sons from project mar s 189

4.8. Assessing Alternative Explanations
The quantitative evidencemarshaled by ProjectMars unfortunately provides
little support for leading alternative explanations. Material preponderance
and regime type explanations in particular struggle to account for individual
measures of battlefield performance and the combined BPI. Moreover, the
decision to split the sample into two historical eras exposed inconsistencies
in these arguments. It is commonplace, for example, to find that these vari-
ables are significant in one time period but not another, or that the direction
of the proposed relationship in the early modern era reverses course once we
move into the modern era.

Perhaps most surprising is how regime type appears largely irrelevant
for explaining battlefield performance. A belligerent’s prewar Polity2 scores,
the standard measure for regime type, are almost never statistically signifi-
cant, and the relationship between this variable and certain outcomes often
changes direction depending on the historical era. The only time regime type
reaches statistical significance is in the early modern era, when a shift from
a full authoritarian to full democratic regime is associated with a 23.8 per-
centage point reduction in the likelihood that a belligerent’s army will suffer
below-parity casualties. Democracy, a binary variable capturing whether a
belligerent had a prewar Polity2 score of ≥7, fares somewhat better when
replacing regime type in these models. It is associated with a modest 7.8 per-
centage point reduction in the likelihood of a belligerent fielding blocking
detachments andwith a 6.8 percentage point increase in the composite BPI in
themodern era. But it never reaches statistical significance for any othermea-
sure. Facing a democratic opponent is also associated with a 25.2 percentage
point jump in the likelihood of suffering below-parity casualties in the early
modern era and a similar 22.2 percentage point increase in the modern era.
The notion that democracies can induce desertion and defection by credi-
bly promising to treat enemy soldiers well given their commitment to human
rights norms is not supportedby thesedata, however.56 Democratic opponent
is not associated with an increased likelihood of mass desertion or defection,
and belligerents appear no more likely to resort to blocking detachments to
ward off the siren song of democracies. Finally, I find no evidence that demo-
cratic initiators are superior at any aspect of war-fighting in either era than
their autocratic adversaries.57

56. See, for example, Wallace 2012; Reiter and Stam 2002, 79.
57.Democratic initiators are captured by the combinedweight of regime type, initiator, and

the interactive regime type*initiator term.
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Standard indicators of material preponderance and local force ratios also
fare poorly. Relative forces is only statistically significant once, where a
preponderanceof force is actually associatedwith an increase in the likelihood
of suffering below-parity casualties. Shifting from the 25th to 75th percentile
of initially deployed forces—imagine a belligerent army moving from being
outnumbered 2:1 to outnumbering its opponent 2:1—results in a 16.6 percent-
age point increase in the odds of experiencing a poor loss-exchange ratio in
the early modern era. Taken together, these non-findings confirm skepticism
about both the importance of troop strength and of seeking decisive out-
comes in thewar’s first battle throughnumerical preponderance.58 EvenGreat
Power status appears to have little connection to battlefield performance;
great power is only significant in a single regression, whereGreat Power status
reduces the likelihood of below-parity casualties by 9.3 percentage points in
the early modern era. Casualties are, however, somewhat sensitive to how far
a belligerent is fighting from its capital city. A 15 percentage point reduction
in the likelihood of below-parity casualties is observedwhen shifting distance
from the 10th to 90th percentile (roughly from 50 to 8,200 kilometers from the
capital) in the earlymodern era. The same shift results in amodest 7.8 percent-
age point decrease in themodern era. If we treat distance from the capital as a
proxy for power projection, then casualties do appear at least partly driven by
material power. But cohesion problems appear divorced from a belligerent’s
power capabilities, with none of these measures ever shifting the probability
of desertion, defection, or blocking detachments.59

New data leads to new insights, however. The traits of military organi-
zations, often neglected in existing theories, emerge as important drivers of
battlefield performance. Standing armies, for example, are associated with a
5.3 percentage point decrease in the likelihood of defection in the post-1917
era. These armies are also 15.7 percentage points less likely to deploy block-
ing detachments in the early modern era. These findings aside, non-standing
armies largely hold their own with permanent standing forces, though with
so few examples in the modern era we must take care to avoid sweeping
generalizations. Composite armies, identified by their multiple recruitment
streams, are associated with a small 3.8 percentage point increased likelihood
of mass defection in the modern era, but are otherwise not especially vul-
nerable (or robust) compared to single-stream recruitment. Surprisingly, the

58. Nolan 2017.
59.Non-COW belligerent also jitters unpredictably across different battlefield measures and

eras, rarely reaching conventional levels of statistical significance. These results are therefore
not driven by the presumed relative weakness of the new belligerents added to Project Mars.
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vaunted advantages of volunteer armies are not apparent in these data. Volun-
teer is only associated with a 6.2 percentage point reduction in the likelihood
of using blocking detachments, and only for the early modern era.War birth,
which denotes that a statewas fighting and state-building simultaneously, also
has only a weak relationship with these battlefield measures. These states
sometimes have a greater likelihood of mass desertion and defection, but the
results are sensitive to modeling choices and often inconsistent across eras.
The only consistent finding is that war birth is positively associated with a
15.4 percentage point increase in the likelihood of blocking detachment use
in the modern era.

One of the most powerful alternative explanations for battlefield perfor-
mance lies in the political context of the war itself. Civil war is associated
with a sharp 21.8 percentage point rise in the predicted likelihoodof observing
mass desertion in the early modern era. Compared with classical interstate
war, civil wars also observe a greater probability of mass defection from
belligerent armies. In the early modern era, civil war is associated with a
12.3 percentage point increase in the likelihood of mass defection, falling to
an 8.4 percentage point increase in the modern era. As a result, the mean BPI
score for belligerents enmeshed in civil wars is lower than belligerents fighting
traditional interstate wars in both historical eras. Once again we observe the
power of military inequality, which remains consistent in magnitude and sta-
tistical significance across both empirical domains.60 While civilwars increase
the risk of cohesion and discipline problems within armies, the proposed
military inequality argument offers a unified account that bridges these two
domains that have been studied in isolation for too long.

4.9. Conclusion
These statistical tests provide substantial evidence of the association between
rising military inequality and declining battlefield performance. Both Mil-
itary inequality and Bands remain statistically significant and substantively
important across all four measures of battlefield performance as well as the
combined BPI. Each new step up the ladder of inequality is associated with
an increased likelihood of lopsided casualties, the outbreak of mass deser-
tion and defection, and the fielding of blocking detachments designed to
coerce soldiers into fighting. These results also hold across a difficult two-
control group comparison test as well as a phalanx of robustness checks and

60. In a supplemental analysis, I split Project Mars into two samples (civil war and non-
civil war) and reestimated all models. Military inequality remained statistically significant and
substantively important in both samples.
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alternative specifications. Together, the chapter has assembled a formidable
set of challenges for the military inequality argument. Yet it remains the only
explanation capable of explaining both individual battlefield outcomes and
the overall pattern of performance across two different historical eras. Lead-
ing alternative explanations, including those emphasizingmaterial power and
regime type, struggle to stitch together compelling narratives for a singlemea-
sure of performance, let alone the entire pattern. What these tests cannot do,
however, is trace the causal processes linking military inequality through the
proposed mechanisms to subsequent battlefield conduct. Nor can they cap-
ture the trade-offs between combat power and cohesion that commanders
face once they field divided armies. As a result, we must turn to our paired
historical comparisons for close-range investigation, a task I begin in the next
chapter.
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